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INDEX.

NAME INDEX.

Abbot (Prof. C. G.), Sunspots and Changes in Solar
Radiation, 738 ; and colleagues. The Solar Prelude
of an Unusual Winter, 227 ; The Sun and the Weather,
596

Abbott (G.), Curious Spherical Masses in Ashdown Sands,

539
Ablett (R.), Contact Angles in Capillarity, 294
Ackermann (A. S. E.), Popular Fallacies Explained and

Corrected (with Copious References to Authorities).

Third edition, 720
Adams (J.), The Translocation of Carbohydrates in the

Sugar Maple, 207
Adams (Dr. W. S.), appointed director in charge of opera-

tions at the Mount Wilson Observatory, 108 ; and
A. H. Joy, Spectroscopic Parallaxes of Stars of

Type B, 403
Agafonoff (V.), The Comparative Study of Some Methods

of Chemical Analysis of the Humus in Soils, 380
Aitken (Dr. John), Collected Scientific Papers of, edited

(with Introductory Memoir) by Dr. C. G. Knott, 495
Aitken (Miss Margaret F.), awarded the Robbie scholar-

ship of Aberdeen University, 883
Aitken (Prof. R. G.), Companion to Omicron Ceti, 842
Alessio (Capt. A.), Isostasy, 843
Alexander (J.), Glue and Gelatin, 498
Alexander (Prof. S.), impending retirement of, 947
Allbutt (Sir Clifford), Scientific Names of Greek Deriva-

tion, 590
Allen (Prof. F.), Colour Vision and Colour Vision Theories,

899
Allen (Prof. H. S.), Light and Electrons, 279 ; Numerical

Relations between Fundamental Constants, 622 ;

The Hydrogen Molecule, 340
Allen (R.), Copper Ores, 430
Allen (Prof. W. E.), The Thresher Shark, 521
Allmand (Prof. A. J.), and A. W. Campbell, The Electro-

deposition of Manganese, 850 ; and L. Nickels,
Conductivities of Aqueous Salt Solutions, 862

Amar (J.), The Phenomena of Respiration, 348
Anderson (A. W.), appointed a district lecturer in agri-

culture in Leeds University, 638
Anderson (L.), Smoluchowski's Equation as applied to

the coagulation of Gold Hydrosol ; The Effect of
Sucrose on the rate of coagulation of a Colloid by an
Electrolyte, 851

Anderson (R. H.), A Revision of the Australian Species of
the Genus Bassia, 460

Andoyer (Prof. H.), Cours d'astronomie. Faculte des
Sciences de Paris. Premiere partie. 3^ edition, 644 ;

Cours de mecanique celeste. Tome L, 644
Andrade (Prof. E. N. da C), Expositions of Atomic

Physics, 895 ; The Structure of the Atom, 577
Andrews (Dr. C. W.), An African Chalicothere, 696
Andrews (R. C), The Discovery of Eggs of Deinosaurs in

Mongolia, 910
Annandale (Dr. N.), Aquatic Gastropods, 923 ; and

others, Termites of Barkuda Island, 293
Apert (Dr. E.) and others, Eugenique et selection, 387
Aristotle : On Coming-to-Be and Passing-Away (De

Generatione et Corruptione) . A revised text, with
Introduction and Commentary by H. H. Joachim,
584 ; The Works of, translated into English. Meteor-
ologica, by E. W. Webster, 584

Armstrong (A. L.), Maglemose Culture in East Yorkshire,
486

Armstrong (Dr. E. F.), elected president of the Society of

Chemical Industry, 63 ; The New Chemistry, 743
Armstrong (Prof. H. E.), Congress of the French Society

of Chemical Industry, 879 ; Mrs. Hertha Ayrton, 800,

865 ; Problems of Hydrone and Water : The Origin
of Electricity in Thunderstorms, 537, 827 ; The
Occurrence of Urease, 620 ; the origin of osmotic
effects, 119

Armstrong (L.), excavations at Grimes' Graves, Norfolk,
during the past summer, 746

Arnold (Dr. G.), Report of the Rhodesia Museum, Bula-
wayo, 1922, 215

Ashworth (Prof. J. H.), Some Bearings of Zoology on
Human Welfare, 444 ; Some Developments of Modern
Zoology, 730 ; Zoology and its Human Aspects, 420

Astbury (W. T.), Symmetry of Calcium Thiosulphate
Hexahydrate, 53

Aston (Dr. F. W.), conferment upon, of an honorary
degree by Birmingham University, 72 ; Further
Determinations of the Constitution of the Elements
by the Method of Accelerated Anode Rays, 449 ;

presented with the Paterno medal, 17 ; The Mass-
spectrum of Copper, 162

Atkins (Dr. W. R. G.), Pink and Blue Flowers, 876 ; and
M. V. Lebour, The Hydrogen Ion Concentration of

the Soil and of Natural Waters in Relation to the
Distribution of Snails, 119

Atkinson (R. H.), Separation of Common Lead into
Fractions of Different Density, 282

Aubel (E.) and R. Wurmser, The Formation of Glucose
at the Expense of Alanine and of Lactic and Pyruvic
Acids, 780

Audubret (R.), Influence of Polarisation on Photovoltaic
Effects, 958

Auger (P.), The Secondary B-rays produced in a Gas by
the X-rays, 226

Ayrton (Mrs. Hertha), [death], 332 ;
[obituary article], 800

B. (M. C), Painted Pebbles from the North-East Coast of

Scotland, 506
Bachellery (A.), The Electrification of the French Midi

Railway, 873
Bacon (Mrs.), bequest to the Smithsonian Institution, 214
Baddeley (St. Clair), Excavations at Cirencester, 373
Bailey (C. R.), A Crystallisation Phenomenon, 10

Bailey (S. L), Stars in the Milky Way and at the Galactic

Pole, no
Baillaud (B.), New Transit Instrument at Paris, 600
Baillaud (J.), The Astronomical Station of the Pic du

Midi, 460 ; The Distribution of the Energy in Stellar

Spectra made at the Pic du Midi Observatory in 1920
and 1921, 380

Baines (Sir J. Athelstane), The International Statistical

Institute and its Fifteenth Session, 851

Baird and Tatlock (London), Ltd., Standard Catalogue of

Scientific Apparatus. Vol. i, Chemistry, 403
Bairstow (Prof. L.), Aeronautical Research, 641 ; The

Helicopter : Is it worth a Prize ? 229
Baker (C), catalogue of second-hand scientific instru-

ments, 842

111
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Baker (Prof. H. B.), awarded the Davy medal of the
Royal Society, 699, 848

Baker (Prof. H. F.), Principles of Geometry. Vol. 2, 428
Balfour (Dr. A.), appointed director of the new London

School of Hygiene, 667
Balfour (H.), Certain Aspects of the Technology of the

Nagas of Assam, 921
Balfour (thelate Sir Isaac Bayley), proposed memorial to, 632
Ballard (E.), The Control of the Paddy Stem Borer in

India, 177 ; and G. S. Peren, " Red Plant " in

Strawberries, 602
Baly (Prof. E. C. C), Prof. I. Heilbron and W. F. Barker,

Photochemical Production of Formaldehyde, 323
Bancroft (Prof. W. D.), Structural Colours in Feathers, 243
Banerji (R. D.), Excavations in Upper Sind, India, 20
Banfield (E. J.), [obituary article], 244
Banting (Dr.), voted an annuity by the Canadian Parlia-

ment, 17
Barba (A. A.), translated by R. E. Douglass and E. P.

Mathewson, El Arte de los Metales (Metallurgy), 390
Barber (H.), gift to Birmingham University, 811
Barcroft (J.), awarded the Baly gold medal of the Royal

College of Physicians, 174 ; elected Fullerian professor
of physiology a^t the Royal Institution, 840 ; and H.
Barcroft, The Haemoglobin of Arenicola, 709, 922

Bardet (J.), The Arc Spectrum of Celtium, 28
Baren (Prof. J. van) and Dr. C. H. Oostingh, River-

terraces and Glacial Episodes, 72
Barker (T. V.), X-rays and Crystal Symmetry, 502 ;

Molecular and Crystal Symmetry, 96
Barkla (Prof. C. G.), The "

J
" Phenomena and X-ray

Scattering, 723
Barnard (K. H.), Adaptation in a South African Isopod

Crustacean, 959
Barnes (Rev. Canon E. W.), Evolution and Christian

Faith, 46 ; The Influence of Science on Christianity,

452, 477
Barnes (Eleanor C), (Lady Yarrow), Alfred Yarrow : his

Life and Work, 199
Barr (Prof. A.), Sir James Ewing, and C. C. Paterson,

Physics in Industry. Vol. I., 587
Barren (H.), Silicon Lines in B-type Stars, 65
Barron (Dr. D. C), appointed assistant lecturer in medi-

cine in Sheffield University, 920
Barus (Prof. C), The Vibration of Air in Tubes capped at

both ends, 460 ; The Displacement of the Capillary
Electrometer, for progressive dilutions of the Elec-
trolyte, 120; Interferometer Experiments in Acoustics
and Gravitation, 670

Bashford (Dr. E. F.), [death], 401 ;
[obituary article], 481

Bateman (H.), Light-Quanta and Interference, 239
Bates (L. F.) and J. S. Rogers, Long-range Particles from

Radium-active Deposit, 435, 938
Bateson (Dr. W.), Experiments on Alytes and Ciona, 899 ;

The Inheritance of Acquired Characters in Alytes, 391 ;

The Revolt against the Teaching of Evolution in the
United States, 313

Bathellier (J.), Correction relating to the Nests of Eu-
termes, 380

Bather (Dr. F. A.), Chadwick's Asterias, 432 ; Linnean
Nomenclature, 830 ; Scientific Names of Greek
Derivation, 901 ; Zoological Bibliography, 794

Batson (R. G.) and J. H. Hyde, Mechanical Testing : a
Treatise in two volumes. Vol. 2, 467

Baudisch (Dr. O.), Formation of Organic Compounds
from Inorganic by the Influence of Light, 254

Bauer (Dr. L. A.), The Earth's Magnetic Field for 1922,
249, 293 ; Solar Activity and Atmospheric Electricity,

203 ; The Relation between Solar Activity and
Atmospheric Electricity, 686

Baxter and Scott, Atomic Weight of Boron, 772
Baylis (Dr. H. A.), The Host-distribution of Parasitic

Thread-worms (nematodes), 745 ; and R. Daubeny,
Parasitic Nematodes, 293

Bayliss (Sir William M.), Interfacial Forces and Pheno-
mena in Physiology : being the Herter Lectures in
New York in March, 1922, 579 ; Light and Health,
197 ; The Vaso-motor System, 579 ; Vitamins, 576

Beard (Prof. J. T.), Mine Examination Questions and
Answers. 3 parts, 932

Beasley (H. G.), The Easter Island Statues, 334

Beck (E. G.), Real Mathematics : Intended mainly for

Practical Engineers as an aid to the study and com-
prehension of Mathematics, 685

Beck, Ltd. (R. and J.), New Dissecting Microscope, 877
Becker (H. G.), Improved Methods of Evaporation under

Laboratory Conditions, 118; and W. E. Abbott, A
Rapid Gasometric Method of estimating Dissolved
Oxygen and Nitrogen in Water, 119

Beckett (T. A.) and F. E. Robinson, Plane Geometry for
Schools. Part II., 649

Beckmann (Dr. E.), 70th birthday of, log; [death], 172
Bedel (C), The toxic power of a polymer of hydrocyaiiic

acid, 120
Bedos (P.), Ortho-cyclohexyl-cyclohexanol, 851 ; Ortho-

phenyl-cyclo-hexanol and the bromhydrin of i'2,

cyclohexane diol, 184
Beebe (W.), A Monograph of the Pheasants. In 4 vols.

Vol. 4, 574
Beijerinck (Prof. M. W.), Ureas as a product of Bacterium

radicicola, 439
Beilby (Sir George), opening of the new metallurgy

buildings of Manchester University, 407 ; Pioneers of
Metallurgy, 561

Belaiew (N. T.), The Genius of Widmanstatten Structure
in Meteorites and in Terrestrial Alloys, 779

Bell (Prof. F. Jeffrey), Scientific Names of Greek Deriva-
tion, 165

Bell (Dr. L.), [obituary article], 172
Benedict (F. G.) and E. G. Ritzman, Under-nutrition in

Steers, 770
Benedict (Dr. R. C), Laws in the U.S.A. to protect Rare

Wild Plants, 332
Bengough (Dr.), R. May, and Miss Pirret, Corrosion of

Condenser Tubes, 704
Benny (L. B.), Plane Geometry : an account of the more

elementary properties of the conic sections treated by
the methods of co-ordinate geometry, and of Modern
Projective Geometry, with applications to Practical

Drawing, 587
Benoit (C.) and A. Helbronner, The Antagonism of

Radiations, 747
Benson (Prof. W. N.), Distribution of Land and Sea in

Past Times in Australasia, 521
Bergson (H.), Duree et simultaneite : a propos de la

theorie d'Einstein. Deux, edition, 426
Berkeley (C), Is the Pentose of the Nucleotides formed

under the Action of Insulin ? 724
Bert (L.), Bromodiphenylmethane and the Grignard

reaction, 347 ; The Preparation and Application to
Organic Syntheses of the Magnesium Derivative of

/j-bromcumene, 408
Bertrand (G.), Transport of Copper in the Gaseous State

and Copper-carbonyl, 887 ; and B. Benzon, A Kind
of Physiological Mutation observed in Mice, 347 ; and
Mile. S. Benoist, The Nature of " Celloisobiose, " 184

Best (E.), Occurrence of the Lizard in Maori Carvings, 556
Beveridge (H.), Shakespeare and the Indian Meteors of

1592, 57
Beveridge (Sir William), Population and Unemployment,

421, 548
Bewley (Dr. W. F.), Minute " Organisms " isolated from

the Virus of Mosaic Disease of Tomato, 903
Beyne (J.), Origin of the Accidents caused by Strong

Atmospheric Depressions, and on the Protection of

the Aviator against troubles of Anoxhoemic order, 120
Bianco (O. Z.), Stellar Positions and the Einstein Light-

bending, 372
Bidder (Dr. G. P.), Circulation of Water in Sponges, 404
Bidder (Rev. H. J.), [death], 629 ;

[obituary article], 663
Biggs (Dr. H.), [obituary], 288
Bilby (J. S.), Reconnaissance and Signal Building, 18

Bilby (J. W.), Among Unknown Eskimo, 469
Bishop (A. H.) and his son, gift of Coleoptera and Lepi-

doptera to Glasgow University, 811

Bisset (C), awarded the Fullerton scholarship ofAberdeen
University, 883

Blackburn (Kathleen Bever), Sex Chromosomes in Plants,

687
Blackman (Prof. V. H.), A. T. Legg, and F. A. Gregory,

Effect of a Direct Electric Current on the Rate of

Growth of the Coleoptile of Barley, 26
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Blackwell (Miss E. M.), The Flora of Solomon's Pools, 813
Blakely (W. F.), The Loranthaceae of Australia. Part

IV., 348
Bland (M. C), Handbook of Steel Erection, 617
Bloch (E.), Les Phenomenes thermioniques, 787
Bloch (L. and E.), New Extension of the Spark Spectra

of Tin and Zinc in the Schumann Region, 887
Blondel (A.), A Rational Method for Tests and Specifica-

tion of Triode Lamps intended to work as Valves, 380
Bloxam (C. L.), Eleventh edition, revised by A. G.

Bloxam and Dr. S. J. Lewis, Chemistry, Inorganic

and Organic : with Experiments, 434
Boerema (Dr. J.), Rainfall in Sumatra, 914
Bohr (Prof. N.), The Structure of the Atom, 29
Bolton (E. A.), The Cause of Red Stains on Sheet Brass,

490
Bonacina (L. C. W.), Barometric Pressure in High Lati-

tudes, 100, 325 ; The European Drought of 1921, 488 ;

Polar Climate and Vegetation, 436
Bone (Prof. W. A.), Gaseous Combustion at High

Pressures, 364
Bongards (H.), Positive Rays and the Polar Aurora, 405
Bonney (Canon T. G.), The 90th birthday of, 140 ;

[death],

871 ; funeral of, 948
Bonnier (C), Aqueous Solutions of Ammonium Bicar-

bonate, 711
Boodle (L. A.), Nitrogen-fixing Bacteria in Leaf Nodules,

703
Booth (E. H.), Atmospheric Dust and Atmospheric lonisa-

tion, 639
Booth (Mildred) and F. Schlesinger, Parallaxes of Fifty-

seven Stars, 176
Bordas (J.), A Cause of Error in the lodlbauer Method for

the Estimation of Total Nitrogen, 711
Borley (J. O.), The Marine Deposits of the Southern North

Sea, 706 ; and others, Recent Fishery Investigations,

250
Bose (Sir J. C), Effect of Infinitesimal Traces of Chemical

Substances on Photosynthesis, 95 ; The Physiology
of the Ascent of Sap, 234

Boswell (Prof. P. G. H.) and J. Reid Moir, Flint Imple-
ments at Foxhall Road, Ipswich, 224

Boule (M.), the services of the late Prince Albert I. of

Monaco to the study of man, 19
Bourguel (M.), Action of Sodium Amide on the Chlorides

derived from an Aldehyde or a Ketone by the use of

Phosphorus Pentachloride, 780 ; The Preparation of

true Acetylene Hydrocarbons by Sodium Amide, 711
Bourion (F.) and E. Rouyer, The Association of Mercuric

Chloride, 152 ; The Determination of Double Salts

in Solution by the Boiling-point Method, 28
Boutaric (Prof. A.), La Vie des atomes, 161

Bouvier (E. L.), Ormiscodes gregatus, 958
Bowen (R. H.), The Origin of Secondary Granules, 815
Bower (Prof. F. O.), Botany of the Living Plant. Second

edition, 51 ; elected president of the Royal Society
of Edinburgh, 667 ; Size and Form in the Vascular
Tracts of Primitive Plants, 112 ; The Present Outlook
on Descent, 710 ; The Ferns (Filicales) treated com-
paratively with a view to their Natural Classification.

Vol. I., 499
Bowie (Prof. W.), Isostasy, 843
Bowley (Prof. A. L.), Death-rates, Density, Population

and Housing, 74
Boycott (Prof. A. E.), The Concentration of Haemoglobin

in Blood Corpuscles, 164
Brady (Dr. O. I^.), conferment upon, of the title of reader

in organft chemistry, 149
Bragg (Sir V/illiam H.), X-rays and Crystal Symmetry,6i8;

The Lengths of the Carbon Chains in the Fatty Acids
and Esters, 180 ; and Prof. G. T. Morgan, Crystal
Structure and Chemical Constitution of Basic Beryl-
lium Acetate and Propionate, 778 ; and others.

Cohesion and Molecular Forces, 773
Brambell (F. W. R.) and Prof. J. B. Gatenby, The Sup-

posed Homology of the Golgi Elements of the Mam-
malian Nerve Cell, etc., 922

Brame (Prof. J. S. S.), Fire Hazards and Fire Extinction
on Oilfields, 344

Bramley (A.), Notion of an Electric Particle in a Riemann
Space, 460

Brammall (A.) and H. F. Harwood, The Accessory
Minerals of the Dartmoor Granite, 117

Brauner (Prof. B.), elected an honorary foreign member
of the French Chemical Society, 401

Brazier (C. E.), The Magnetic Agitation at Pare Saint-
Maur and at Val-Joyeux, and its relation with Solar
Activity, 75

Brecher (L.) and F. Winkler, The agreement of positive

and negative " dopa " - reactions both in frozen
sections and extracts, 675

Breguet (L.), Calculation of the Weight of Combustible
consumed by an Aeroplane during Ascent, 814

Breit (G.), The Heisenberg Theory of the Anomalous
Zeeman Effect, 396 ; The Interference of Light and
the Quantum Theory ; The Width of Spectral Lines
due to Collision and Quantum Theory, 228

Brenans (P.) and C. Prost, The /?-iod-oxybenzoic Acids, 747
Brentano (Dr. J.), A New Method of Crystal Powder

Analysis by X-rays, 652
Brepson (Mile.), The Formation of Soils in the Region of

Saulien (Morvan), 75
Bresson (P.), Manuel du Prospecteur, 430
Breton (Miss A. C), [obituary article], 62
Bridel (M.), Biochemical Study of the Composition of

Monotropa Hypopitys : a new Glucoside, Monotro-
peine, 28 ; Biochemical Study on the Composition of

Monotropa hypopitys, 674 ; and J. Charpentier, The
Biochemical Characterisation of Galactose in a
Mixture containing Galactose and Arabinose, 815 ;

and P. Delauney, Properties of Loroglossin and its

Products of Hydrolysis : Glucose and Loroglossi-
genine, 747

Bridgman (Prof. P. W.), Heat Conduction in Liquids, 915 ;

The Thermal Conductivity of Liquids, 815
Bridre (J.) and A. Donatien, The Micro-organism of

Contagious Agalaxy and its Culture in vitro, 780
Brillouin (L.), La Theorie des quanta et I'atome de Bohr,

232 ; The Possibility of Studying the Phenomena of

Radiotelegraphy on Reduced Models, 75
British Drug Houses, Ltd., Standard Lactose B.D.H., 291
Brodie-Brockwell (Rev. C. A.), Early Arithmetical Pro-

cesses, 601
de Broglie (L.), Waves and Quanta, 540
de Broglie (M.), Les Rayons X, 125
Brooks (C. E. P.), Sea Temperature, Pressure Distribution,

and Weather of May 1923, 112 ; Variations in Level
of Lake Victoria Nyanza, 456 ; Weather Influences
in the British Isles, 834

Brooks (F. T.), Virus Diseases of Plants, 955 ; and others.

Silver-leaf Disease, 740
Brown (Prof. Campbell), bequests to Liverpool University,

116
Brown (F. J.), appointed assistant lecturer in zoology in

Leeds University, 638
Brown (J. C), Tlie occurrence of Ostrea gryphoides

Schlotheim in Calcutta, 227
Brown (R.), Some Recent Measurements of Transatlantic

Radio Transmission, 228
Brown (Dr. R. N. Rudmose), with five chapters by W. G.

Burn Murdoch, A Naturalist at the Poles : the Life,

Work, and Voyages of Dr. W. S. Bruce, the Polar
Explorer, 821

Brown (S. G.), The Frenophone, 673
Browndson (H. W.), Brinel Hardness Numbers, 490
Browne (Dr. C. A.), appointed chief of the U.S. Bureau of

Chemistry, 402
Browne (Prof. A. W.), A suggested modification of

" Proton " to " Prouton " as a memorial to William
Prout, 793

Brownlee (Dr. J.), Log V {x) from;ir= I to 50-9 by intervals

of -oi, 322
Bruce (Sir David), nominated as president of the Toronto

meeting of the British Association, 401 ; elected

president of the Toronto meeting of the British

Association, 452 ;
presented with the Manson medal

of the Royal Society of Tropical Medicine and
Hygiene, 842

Bruce (J.), The Americas, 201
Bruce (Rt. Hon. S. M.), an honorary doctorate conferred

upon, by Edinburgh University, 920 ; elected an
honorary fellow of Trinity Hall, Cambridge, 777
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Brunner, Mond and Co., Ltd., Water Treatment, 518
Bruylants (P.) and J. Gevaert, Reaction between Organo-

magnesium Compounds and Nitriles, 959
Bryant (V. S.), Introduction to Practical Mathematics, 685
Bubb (Prof. F. W.), Direction of /3-rays produced by

Polarised X-rays, 363
Buckley (H. E.), Some Anomalous Optical Properties of

Freshly-prepared Mixed Crystals of the Seignette
Salts, 778

Bull (A. J.), Defects in Colour Photographs, 405
Buller (Prof. A. H. R.), Researches on Fungi. Vol. 2, 614
Bunbury (H. M.), The Destructive Distillation of Wood,

157
Burckhalter (C), [death], 663
Burkitt (M. C), Discovery in Northern Spain of an

Industry which appears to be Transitional between
the late Palaeolithic and the Opening of the Neolithic
Ages, 746

Burnet (E.), Irregular Reactions of the Filtrate from Broth
Culture in Goats infected with Micrococcus melitensis,

380
Burns (C. D.), The Contact between Minds : a Meta-

physical Hypothesis, 236
Burrows (G. J.) and F. Eastwood, Molecular Solution

Volumes in Ethyl Alcohol, 408
Burton (W.), Dutch Potters and Their Work, 893
Burton (W.), Chinese Potters and Porcelain, 89
Bury (H.), The Distribution of Palaeoliths in the Hamp-

shire Basin, 746
Bushnell (D. I.), Indian Villages in the Eastern United

States, 703
Biitikofer (E.), The Swiss National Park and its Mollusca,

248
Butler (J. A. V.), Heterogeneous Equilibria. Pt. I., 851 ;

The Significance of the Electrode Potential, 778
Buxton (E. N.), Epping Forest. Ninth edition, 617
Buxton (L. H. D.), The Inhabitants of Inner Mongolia, 850
Buxton (T. B.), appointed professor of animal pathology

in Cambridge University, 255
Buxton (Dr. P.), leading an expedition to Samoa for the

medical study of the depopulation of the Pacific, 767
Bygott (J.), Eastern England : Some Aspects of its

Geography, with special reference to Economic
Significance, 825

Caillas (A.), The Composition of Propolis of Bees, 958
Caille (M.) and E. Viel, The Detection of Small Quantities

of Antimony and Bismuth in Biological Liquids, 28
Cambridge and Paul Instrument Co., Ltd., Temperature-

measuring Instruments, 844
Cameron (T. W. M.), A Nematode of Sheep, 373
Campbell (J. A.), Influence of Atmospheric Conditions

upon the Pulse-rate and " Oxygen-debt " after
Running, 885

Campbell (Dr. N. R.), Inventors and Patents, 350 ;

Modern Electrical Theory. Supplementary Chapters.
Chapter 17 : The Structure of the Atom, 895 ;

Traduit et adapte en Fran9ais par Mme. A. M.
Pebellier. Les Principes de la physique, 860 ; B. P.
Dudding and J. W. Ryde, A Substitute for the
McLeod Gauge, 651

Campbell (Prof. W. W.) and R. Trumpler, Further Search
for Intra-mercurial Planets, 485 ; The Solar Eclipse
of 1922 and Einstein's Theory, 485

Cannon (G.), Chromosome Movements in Nuclear Division,

177
Cardinall (A. W.), Fire-maldng on the Gold Coast, 556
Carlo (G.) and J. Franck, The Quantum Equivalent in

Photo-electric Conduction, 882
Carpenter (Prof. G. H.), Warble-flies of Cattle, 887
Carpenter (Dr. G. H. D.), Artificial Breeding Places as a

Means of Control of Glossina palpalis, 67
Carpenter (Prof. H. C. H.), Bessemer Steel, 830; Dr. J. E.

Stead, 801 ; More Applications of Physics, 462 ;

The Production of Single Metallic Crystals and some
of their Properties, 58

Carpenter (Kathleen E.), Distribution of LimncBa pereger
and L. truncatula, 9

Carr (Prof. H. Wildon), Essence and Existence, 572 ; The
Pascal Commemoration on the Puy de Dome, 114 ;

Time lived and Time represented, 426

Carroll (D. C), elected to the Michael Foster research
studentship in Cambridge University, 149

Carse (G. A.) and D. Jack, The X-ray Corpuscular
Emission from Iron in a Magnetised and Unmagnetised
State, 151

Carter (G. S.), Structure and Movements of the Latero-
frontal Cilia of the Gills of Mytilus, 885

Cartwright (Dr. E.), The Centenary of the Death of, 631
Carus-Wilson (C), A large Sarsen Stone, 653 ; Tubular

Cavities in Sarsens, 324
Casellaand Co., Ltd., Catalogue of Surveying and Drawing

Instruments, etc., 769
Cash (L. S.) and C. E. Fawsitt, Estimation of Cineol in

Essential Oils by the Cocking Process, 564
Casson (S.), Mycenaean Elements in the North Aegean, 770 ;

Rugby and Hockey in Ancient Greece, 144
Cave (C. J. P.), Proposed International Survey of the

Sky, 363 ; and G. A. Clarke, 282
Celesia (Paolo), opere di, Studi biologici, 648
Chadwick (H. C), Asterias, 432
Chamberlin (T. C), J. M. Clarke, E. W. Brown, and W.

Duane, The Age of the Earth, 302
Chambers (F.), [obituary article], 550
Chance Bros, and Co., Ltd., Resistance Glassware, 522
Chanda (R.), The Discovery of Supposed Neolithic Writing

in India, 76
Chandler (Dr. A. C), Animal Parasites and Human

Disease. Second edition, 388
Chapman (F.), Cainozoic and recent Austral Rhyn-

choneblids, 487 ; Probable Aeolian Origin of Grey-
wether Sandstone, 239 ; and C. J. Gabriel, A revision
of the Australian Tertiary Patellidae, Patelloidiidae,

Cocuclinidae, and Fissurellidae, 608
Chapman (R. E.), The Carbohydrate Enzymes of certain

Monocotyledons, 814
Chapman (Prof. S.), On Auroral Observations, 99
Charles (W. F.), Peculiarities in the Development of the

Ant's Foot, 709
Charles-Baudouin (L.), translated by F. Rothwell, The

Birth of Psyche, 322
Charpentier (J.), Application of the Biochemical Method

of Characterisation of Galactose to the Study of the
Composition of the Pectins, 888

Charriou (A.), The Absorption of Sodium Hyposulphite by
Photographic Papers, 460 ; The Reciprocal Displace-
ment of Substances carried down by Precipitates, iig

Chatley (Prof. H.), Cohesion, 745
Chavastelon (M.), Diffusion of Sulphur Vapour in Air at

the Ordinary Temperature, 888
Cheatle (Sir Lenthal), The Ministry of Health, 425
Cheel (E.), Two additional species of Leptospermum, 408
Cheeseman (T. F.), [obituary article], 871
Cheveneau (C.) and J. Callame, A Micropalmer, 814
Chiene (Prof. J.), [obituary article], 61

Childe (C. P.), Plea for Better Housing Conditions in

Industrial Centres, 252
Chisholm (G. G.), Geographical Influences, 320
Chree (Dr. C), Antarctic Geophysics, 206 ; Magnetic

Declination at Kew, 740 ; Solar Activity and Atmo-
spheric Electricity, 361 ; Terrestrial Magnetism in

France, 458
Christopherson (Dr. J. B.), The Intermediary Hosts of the

Human Trematodes, Schistosoma hcBmatobium and
Schistosoma mansoni in Nyasaland Protectorate, 436

Chumley (J.), Deep-sea Deposits of the Atlantic Ocean, 923
Clark (J. E.) and I. D. Margary, Report on the Phenological

Observations in the British Isles, 1922, 74
Clark (W.), Action of Sodium Arsenite on Photographic

Plates, 877
Clark (W. E. Le Gros), appointed reader in anatomy at

St. Bartholomew's Hospital Medical College, 812
Clarke (A.), Flavouring Materials : Natural and Synthetic,

128
Clay (H.), The Economic Aspect of the Ruhr Problem, 170
Clayton (Dr. W.), The Theory of Emulsions and Emulsifica-

tion, 128
Clements (Dr. F. E.), The Ecological Method in teaching

Botany, 291
Clifford (P. H.) and R. G. Fargher, Pectin in Cotton, 219
Cloake (Dr. P. C), Red Discoloration on Dried Salted Fish,

952
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Close (Sir Charles), The Determination of Sea-level, 602
Clowes (Prof. F.), [death], 947
Cochrane (J. A.), Readable School Chemistry : a Book

for Beginners, 236
Cockerell (Prof. T. D. A.), A Fossil Caddis-case, 794 ;

Insects in Korean Amber, 622
Coe (H. I.), The Behaviour of Metals under Compressive

Stresses, 491
Cole (Prof. G. A. J.), Adsorption on Soil-grains, 205 ;

Geology for Canadian Students, 535 ; Scientific
Names of Greek Derivation, 10, 724 ; The Floor of
the Valley of Ten Thousand Smokes, 251 ; The
Transport of Rocks, 99

Coleman (Prof. A. P.) and Prof. W. A. Parks, Elementary
Geology : with special reference to Canada, 535

Collins (Miss M. I.), The Plant Ecology of the Barrier
District. Part I., 304

Collocott (E. E. v.), Tongan Astronomy and the Calendar,

177
Colvin (I. D.), The Rhodes Scholarships, 744
Colwell (Dr. N. P.). Medical Education in the United

States, 303
Combridge (J. T.), An Einstein Paradox, 134
Compton (Prof. A. H.), Recoil of Electrons from Scattered

X-Rays, 435
Conant (J. B.) and A. W. Sloan, Free Radicles, 740
Connolly (T. F.), A new form of Balloon Theodolite, 74 ;

New Types of Levelling Instruments using Reversible
Bubbles, 638

Conrady (Prof. A. E.) and others, Photography as a
Scientific Instrument, 858

Cooke (Lt.-Col. J. H.), Discovery of a Midden and Fire-
Hearth at Chark, near Gosport, 20

Cooke (May Thatcher), Bird Censuses in the United States,

455
Cooper (F. J.), Textile Chemistry : an Introduction to

the Chemistry of the Cotton Industry, 860
Cooper (H.), The Martyr Roll of Science, 631
Cooper (W. R.), Electro-chemistry related to Engineering,

824
Coppock (J. B.) and G. A. Lodge, An Introduction to

Mining Science : a theoretical and practical text-book
for Mining Students. Second edition, 825

Cornish (Prof. G. A.), A Canadian School Geography, 129
Cornish (Dr. Vaughan), The British Empire as a Maritime

State, 421 ; The Geographical Position of the British
Empire, 593 ; The Great Capitals : an Historical
Geography, 320

Costantin (Prof. J.), Origine de la vie sur le globe, 278
Costantin (J.) and L. Dufour, A Secondary Disease of the

Oak caused by Polyporus {Phellinus) rubriporus, 779
Coster (Dr. D.), Chemical Analysis by X-rays, 807
de Costobadie (L.), Insecticides, 791
Cotton (Prof. C. A.), Geomorphology of New Zealand.

Part I., 717
Councilman (W. T.), The Root System of Epigcsa repens

and its Relation to the Fungi of the Humus, 460
Coupin (H.), The supposed formation of Chlorophyll in

the Dark, 304; The Swelling of Seeds and the
Osmotic Pressure of the Medium, 852

Coursey (P. R.), How to Build Amateur Valve Stations, 757
Cousen (A.), The Estimation of Selenium in Glass, 710
Cox (R. R. S.), appointed assistant lecturer and tutor

in mathematics in Sheffield University, 607
Craib (Prof. W. G.), Moisture in freshly felled Timber, 21
Crane (M. B.) and Miss A. E. Gairdner, Species-crosses

in Cochlearia, 670
Crawford (A.) and companions, feared loss of, 371
Crawford (O. G. S.), Air Survey and Archaeology, 217
Crawford and Balcarres (Lord), elected a trustee of the

British Museum, 17
Crew (F. A. E.), Sex Reversal in the Common Fowl,

601 ; and others. The British Journal of Experimental
Biology, 133

Cripps (F. R.), D'Arrest's Comet, 19, 143
Crompton (Col. R. E. B.), elected an honorary member of

the Institution of Electrical Engineers, 701
Crooke (Dr. W.), [obituary article], 663
Croom (Sir Halliday), [death], 551
Crossland (C), grant to, from the Balfour Fund of Cam-

bridge University, 708

Crowfoot (Mrs.) and H. Ling Roth, Tablet-weaving in
Ancient Egypt, 373

Crowther (Dr. C.), Science and the Agricultural Crisis, 424,
510

Croze (F.), The Einstein Displacement of Solar Lines, 335
CuUis (Prof. C. G.) and A. B. Edge, Report on the Cupri-

ferous Deposits of Cyprus, 430
Culpin (Dr. M.), Psycho-analysis, 86
Cunningham (J. T.), Dr. Kammerer's Lecture to the

Linnean Society, 133 ; Experiments on Ciona
intestinalis, 864 ; Human Embryology and Evolution,
538

Cunningham-Craig (E. H.), The Origin of Petroleum, 627
Curie (Mme. P.), La Radiologic et la guerre, 433 ; proposed

pension for, 874
Curie (M.), Spark Spectra in Non-metals in the Liquid

State, 887
Curie (R.), Into the East : Notes on Burma and Malaya,

129
Currie (Dr. J. R.), elected Henry Mechan professor of

Public Health in Glasgow University, 526
Curtis (H. D.), Irregularities in the Velocity Curves of

Spectroscopic Binaries, 227

Dalton (Prof. J. P.), The Attraction-coefficient for Sub-
stances of Low Critical Temperature, 256

Dalziel (Dr. J. M.), Trees of the Gold Coast, 913
Damiens (A.), The Dynamic AUotropy of Mercuric Iodide,

779
Dangeard (P. A., and P.), The Vitality of Leaves of

Aucuba preserved in a Vacuum, 119
Daniel (Prof. J. F.), The Elasmobranch Fishes, 616
Daniell (Dr. P. J.), appointed to the Town Trust chair

of mathematics in Sheffield University, 25
Darbishire (Prof. O. V.), British Museum (Natural History).

British Antarctic {Terra Nova) Expedition, 1910.
Botany, pt. 3, 468 ; Lichens, 666

Darmois (E.), Polarimetric Observations on Tartar
Emetic, and Tartrate and Malate of Uranyl, 152 ;

and J. Perin, Cryoscopy in NagSO^ . loHjO, 747
Darrow (F. L.), Questions and Problems in Chemistry, 278
Dart (Prof. R. A.), Boskop Remains from the South-east

African Coast, 623
Darwin (Prof. C. G.), The New Mechanics, 637
Daucet (A.), Action of Xanthydrol on Semicarbazide, etc.,

958
Dauvergne (J.) and Mile. Weil, The Culture of Plants in

a Sterile Liquid Medium, 815
Davenport (A. H.), appointed fellow and bursar of Sidney

Sussex College, Cambridge, 72
Davenport (C. B.)^ Body Build and its Inheritance, 228
Davies (E. C), appointed assistant lecturer in chemistry

at the Natal Technical College, Durban, 920
Davis (Prof. W. M.), Coral-reefs and Coastal Platforms,

806 ; The Depth of Coral-reef Lagoons, 460 ; The
Marginal Belts of the Coral Seas, 460

Davison (Dr. C), Inaudible Air-waves, 602 ; The Japanese
Earthquake of September i, 399

Davy (J. Burtt) and J. Hutchinson, Brachystegia, a
Tropical Source of Fibre and Timber, 68

Dawkins (Sir W. Boyd), Birthday of, 947
Dawson (Prof. E.), The Social Studies in Civic Education,

708
Day (Dr. D. T.), A Handbook of the Petroleum Industry.

2 vols., 683
Dean (H. P.), appointed assistant lecturer in mechanical

engineering in Birmingham University, 811
Dean (W. R.), elected a fellow of Trinity College, Cam-

bridge, 638
Dearlove (A. L.), [obituary], 698
Debenham (F.), An Epitome of Antarctic Adventure, 123 ;

The Quest Expedition and its Lessons, 754
Debye (P.) and E. Hueckel, Ionic Dissociation in Solution,

146
Decarriere (E.), The Catalytic Oxidation of Ammonia by

Air in contact with Pure Palladium, 227
Dee (A. A.), Effect of Quenching from above the Carbide

Transition Temperature upon the Magnetism of Steel,

26
Deeley (R. M.), Barometric Pressure in High Latitudes, 240
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Degner (Dr. E.), The Molluscan Genus Sculptaria, 670
Deighton (T.), The Basal Metabolism of a Growing Pig, 709
Delaby (R.). The Action of Formic Acid on Ethylglycerol,

119
Demolon (A.) and P. Boischot, The Activity of the Bio-

logical Phenomena in Peat, 304
Dempster (Prof. A. J.), Positive Ray Analysis of Copper, 7

Dendy (Prof. A.), Outlines of Evolutionary Biology.

Third edition, 574 ; and Miss Leslie M. Frederick,

Sponges from the Abrolhos Islands, 1 1

8

Denham (H. J.), The Structure of the Plant Cell Wall, 144
Denne (M. T.), A new Variable Light Screen for use with

the Microscope, 709
Denning (W. F.), A bright Meteor, 702 ; A large Fireball,

454 ; Fireball of September 7, 520 ; The Coming of

the Perseids, 19 ; The December Meteor Shower, 842 ;

The Fireball of November 3, 738 ; The Great Perseid

Meteor Shower, 176 ; The November Leonids, 769 ;

Two large Fireballs, 668
Deperet (C), F. Arcelin, and L. Mayet, The Discovery of

Fossil Remains of Man of the Aurignacian Age at

Solutre (Saone-et-Loire), 674 ; and Mayet, Origin

and Evolution of the Elephants, 405
Derry (Dr. D. E.), Fossil Human Bones found in Egypt, 250
Desgrez (A.), H. Bierry, and F. Rathery, Utility of

Vitamin B and of Levulose in the Cure by Insulin, 747
Deslandres (H.), Mountain Observatories, 304
Desliens (L.), The Measurement of Arterial Pressure by

the Bleeding Method, 28
Detlefsen (J. A.) and L. S. Clemente, Genetic Variation

in Linkage Values, 120
Dewar (D.), illustrated by G. A. Levett-Yeats, The

Common Birds of India. Vol. I. Part I., 161

Dewrance (Sir John), Invention and Research in Mechanical
Engineering, 742

Dewey (H.), H. G. Dines, and others. Tungsten and
Manganese Ores. Third edition, 357

Dey (M. L.), Phototropic Compounds of Mercury, 240
Dickinson (G. Lowes), War : Its Nature, Cause, and Cure, 51

Dina (M.), endowment of a new French observatory, 805
Dines (L. H. G.), Can the Geostrophic Term account for

the Angular Momentum of a Cyclone ? 473
Dines (W. H.), Correlation of Upper Air Variables, 502
Dingle (H.), The Temperatures of the Stars, 167
Dixey (Dr. F.), The Water Supply of Nyasaland, 772
Dixon (Prof. H. B.), Coal-dust Explosions at the Mines

Department Experimental Station at Eskmeals, 608
Dixon (Prof. H. H.), The Nerves of Plants, 799 ; and

N. G. Ball, Extraction of Sap from Living Leaves by
means of Compressed Air, 923

Dixon (Prof. R. B.), The Racial History of Man, 854
Dixon (M.), appointed senior demonstrator in biochemistry

in Cambridge University, 673
Dobson (G. M. B.), An Uncommon Type of Cloud, 793 ;

awarded the Johnson memorial prize of Oxford
University, 673

Dodd (S.), Cancer of the Ear of Sheep, 564
DoUo (L.) and P. T. de Chardin, The Deposits of Palseocene

Mammalia in Belgium, 74
Donaldson (R. W.), R. H. Turner, and A. E. Cameron,

awarded Dawnay scholarships, 674
Donnan (Prof. F. G.), Physical Chemistry of Surfaces, 420 ;

Some Aspects of the Physical Chemistry of Inter-

faces, 867, 905 ; The Secret of Life, 352
Doodson (Dr. A. T.), Meteorological Perturbations of Sea-

Level, 765
Dorsey (Dr. N. E.), Some Curious Numerical Relations, 505
Dowson (E. M.), retirement of, 911
Dresslar (Dr.), The School Janitor, 346
Druce (Dr. G. C), A Flora of the Shetlands, 222
Drury (A.), World Metric Standardisation : an Urgent

Issue. A Volume of Testimony urging World-wide
Adoption of the Metric Units of Weights and Measures
—Meter—Liter—Gram, 234

Duane (W.) , The Transfer in Quanta of RadiationMomentum
to Matter, 120

Dubiago and Lexin, D'Arrest's Comet, 247
Dubrisay (R.) and P. Picard, The Capillary Phenomena

manifested at the Surface of Separation of Water
and Vaseline Oil in the Presence of Fatty Acids and of

Alkalies, 638

Dufiieux (M.), The Mass of the Particles which emit the
Secondary Spectrum of Hydrogen, 119

Duisberg (Prof. C), The work of, 483
Dull (C. E.), Essentials of Modern Physics, 587
Dumanois (P.), A Method of Air-drying, 564
Dumas (Prof. G.), Traits de Psychologic. Tome I., 278
Dunham (late Prof. E. K.), establishment of a lectureship

at Harvard University in memory of, 25
Dunlop (J. C), The Misstatement of Age in the Returns of

the Census of Scotland, 74
Dunmore (F. W.) and F. H. Engel, Short-wave Directive

Radio Transmission, 68
Dunstan (B.), Mesozoic Insects of Queensland, 20
Dupont (G.) and L. Desalbres, A curious case of Separation

of Optical Isomerides by Distillation and by Crystal-
lisation, 119

Durham (Earl of), elected president of the Durham
Philosophical Society, 840

Durham, (Mrs. E. O.), bequest to the Junior Institution
of Engineers, 632

Durrant (P. J.), elected fellow and lecturer in natural
sciences at Selwyn College, Cambridge, 777

Duthie (A. V.), The Morphology of Selaginella pumila.
Pt. III., 959

Duveen (G. E.), gift to London University for a lectureship
in otology, 673

Dwerryhouse (Major A. R.), The Glaciation of North-
eastern Ireland, 771

Dymes (T. A.), Seeds of the Marsh Orchids, 118

Eason (A. B.), The Prevention of Vibration and Noise, 466
Eastham (A.), appointed chief officer of the Official Seed

Testing Station for England and Wales, 599
Eastwood (T.), Dr. W. Gibson, T. C. Cantrill, T. H.

Whitehead, and others. The Geology of the Country
around Coventry, including an account of the
Carboniferous Rocks of the Warwickshire Coalfield,

354
Eccles (Prof. W. H.), Studies from a Wireless Laboratory, 11

Eckel (E. C), Cements, Limes and Plasters : their

Materials, Manufacture and Properties. Second
edition, 357

Edgell (L. F. A.), awarded the Burdett-Coutts scholarship
in geology of Oxford University, 673

Edmondson (C. H.), Crustacea from Pacific Islands, 404
Edridge-Green (Dr. F. W.), Colour Vision and Colour

Vision Theories, 283, 473, 687, 900 ; Houstoun's
Light and Colour, 433

Edwards (W. N.), Origin of certain Filamentous Forms
from Eocene Beds, 9 ; The Cuticular Structure of the
Devonian plant Psilophyton, 746

Edwards (Sir William Rice), [obituary article], 698
Edwards (Prof.) and Mr. Pfeil, Unusual form of Crystal-

lisation of Cementite in Steel, 729
Ehrenpreis (A.), Curvature of the Neck of the Larva when

the Animal Pole of the Ovum of Triton alpesiris,

Laur., has been punctured, 675 ; Transplantation of

the Sperm of Full-grown Urodelae, 675
Einleger (J.), J. Fischer, and J. Zellner, Chemistry of

Heterotrophic Phanerogamia, 675
Einstein (Prof. A.), elected a member of the order Pour le

Merite, 17 ; The Philosophies of Kant and Mach, 253 ;

The Theory of the Afhne Field, 448 ; translated by
Drs. G. B. Jeffery and W. Perrett, Sidelights on
Relativity. I. Ether and Relativity. II. Geometry
and Experience, 319

Eldridge (E. S.), appointed to the Empire Cotton Growing
Corporation's Cotton Experiment Station in Nyasa-
land, 708

Elles (Dr. Gertrude), Evolutional Palaeontology, 420
Ellinger (Prof. A.), [obituary], 551
Ellis (C), Synthetic Resins and their Plastics, 930 ; and

Prof. Annie L. Macleod, Vital Factors of Foods :

Vitamins and Nutrition, 576
Ellis (H.), The Dance of Life, 721
Elwell (C. F.), The Poulsen Arc Generator, 860
Emery (Dr. W. d'E.), [obituary article], 62
Endell (K.), The Casting Process for Glasshouse Refractories

in German Glass Plants, 923
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Endo (H.), The Measurement of the Change of Volume
in Metals during Solidification, 491

English (S.),- The Ashley Bottle Machine, 152

Entwistle (F.), Daily and Seasonal Variations of Fog, 807
Eredia (Prof. F.), La Siccita del 192 1, 488
Errera (J.), Colloidal Supports for obtaining the Emission

Spectra of Solutions, 119
Escher (M.), The Polonium carried down with Bismuth

Hydrate in Soda Solution, 226
Evans (Sir Arthur), Crete as a Stepping-stone of Early

Culture : some New Lights, 660 ; Excavations at

Knossos, 370
Evans (I. H. N.), Studies in Religion, Folk-lore, and

Custom in British North Borneo and the Malay
Peninsula, 616

Evans (Dr. J. W.), Continental Drift and the Stressing

of Africa, 438 ; Earthquake Warnings, 538 ; Scientific

Names of Greek Derivation, 9, 901
Evans (M. H.), appointed an assistant lecturer in physics

in Sheffield University, 607
Evans (Dr. Pole), A Guide to Botanical Survey Work, 221

Evans (U. R.), Metals and Metallic Compounds. In

4 Vols., 716 ; The Electro-chemical Character of

Corrosion, 491 ; The Law of Definite Proportions in

the Light of Modern Research, 151
Evans (W. D.), The Menace of Civilisation : an appeal

to Men of Science, 395
Everdingen (Prof, van), elected president of the Inter-

national Meteorological Committee, 525
Evers (N.), Insulin, 843
Evershed (Dr. J.), An Uncommon Type of Cloud, 901 ;

The Einstein Shift in the Solar Spectrum, 632

Fagg (C. C), Freudian Psychology and Evolution Theory,

770
Fairbourne (A.), Molecular Interruption, 98
Fajans (Dr. K.), appointed assistant professor of physical

chemistry in Munich University, 379 ; translated by
T. S. Wheeler and W. G. King, Radioactivity and
the Latest Developments in the Study of the Chemical
Elements, 757

Falconer (Dr. J. D.) and others. The Geological Exploration
of Africa, 294

Falk (K. G.), Catalytic Action, 498
Farquharson (A.), A suggested Indicator for Petroleum, 952
Farquharson (D. J.), Geology of Southern Guernsey, 958
Farquharson (F. R.) and Dr. J. S. Owens, The Haze on

Derby Day, 109
Farrer (P.), Science and the State, 689
Fassler(Dr. K.), appointed assistant and reader in mineral-

ogy and geology at Laval University, Quebec, 183
Fenner (Dr. C. N.), The Origin and Mode of Emplacement

of the great Tuff Deposit of the Valley of Ten
Thousand Smokes, 251

Ferguson (A.), A Relation between Surface Tension and
Density, 151 ; The Measurement of the Surface
Tension of a small quantity of Liquid, 850

Ferguson (Prof. A. S.), appointed to the chair of philosophy
at Armstrong College, 744

Ferguson (E. W.), Revision of the Amycterides (Coleoptera),

Part VIII. The Euomides, 747
Ferraz (Dr. S.), Brazilian Meteorological Service, 1921-23,

406
Ferrie (G.), R. Jouart, and K. Mesny, Photo-electric Cells

for Measurements of Time, 952 ; The AmpUfication
of the Current from Photo-electric Cells and its

Applications, 814
Fessenkoff (B.), The Density of the Corona, 292
Feurtey (P.), Observations of Jupiter, 176
Fewkes (Dr. J. W.), Prehistoric American Indian Design,

404 ; The Island Culture Area in America, 601
Field (J. H.), Probable Amount of Monsoon Rainfall in

India in 1923, 175
Finkler (W.), Reflex Action to Absence of Moisture of

the Marsh Toad, Bomhinator igneus, Laur. ; Influ-

ence of External Factors on the Colour of the Iris of

Marsh Toads, Bombinator igneus, Laur. ; Experimental
Variation of the Colour of the Skin of Toads, Bombinator
igneus, Laur., and Bombinator pachypus, Br., 675,

Finlayson (T. C), Industrial Oxygen, 178

Firth (J. B.), Determination of the Density of Charcoal
by Displacement of Liquids, 151 ; and F. S. Watson,
The Catalytic Decomposition of Hydrogen Peroxide
Solution by Blood Charcoal, 850

Fisher (R. A.), The Influence of Rainfall on the Yield of
Wheat, 745

Fisher (Dr. W. J.), A Sleeved Tornado Pendant, 291
Fitzgerald (Prof. J. G.), assisted by Prof. P. Gillespie and

H. M. Lancaster, An Introduction to the Practice
of Preventive Medicine, 785

Flannery (Sir J. Fortescue^, new president of the Junior
Institution of Engineers, 667

Fleming (Prof. J. A.), Electrons, Electric Waves, and
Wireless Telephony, 648

Flexner (Dr. S.), conferment upon, of an honorary
doctorate by Strasbourg University, 255

Flynn (Prof. T. T.), The Allantoic Placenta of Marsupials,
III

Foch (A.), The Dynamicable SimiUtude of an Aspiration
Tube and its Model, 814

Folsom (Prof. J. W.), Entomology : with special reference
to its Ecological Aspects, 757

Foote (P. D.) and F. L. Mohler, The Origin of Spectra,

498
Forbes (Dr. H. O.), The Ralline Genus Notornis, Owen, 762
Forster-Cooper (C), Baluchitherium osborni and its

Relations, 327
Forsyth (Prof. A. R.), The Life and Work of Sir Isaac

Newton, 453
Fortrat (R.) and P. Dejean, An attempt to construct

a Bobbin without Iron giving Intense Magnetic
Fields, 674

Fosse (R.) and A. HieuUe, Xanthyl-allantoin, 227
Foster (Dr. M.), presentation of the desk of F. M. Balfour

to the Balfour Library, Cambridge University, 777
Foster (V. Le Neve), Geometry Practical and Theoretical,

Pari Passu. In 3 Vols. Vol. 3, 757
Fourmarier (P.), The supposed Glacial Phenomena of the

Baraque Michel, 959
Fowler (Prof. A.), appointed to a Yarrow professorship, 847
Fowler (Sir Henry), The Use of Non-ferrous Metals in

Engineering, 490 ; Transport and its Debt to Science,

422, 474 ; and others, 810
Fowler (R. H.), appointed university lecturer in mathe-

matics in Cambridge University, 777 ; Bohr's Atom
in reference to the Problem of Covalency, 179 ;

The Atom of To-day, 577 ; The Origin of Optical
Spectra, 655

Fox (C. S.), Civil Engineering Geology, 615
Fox (H. M.), Dr. Kammerer's Ciona Experiments, 653 ;

The Spawning of Echinoids ; The Migration of a
Red Sea Crab through the Suez Canal, 922

Fox (P.), Measurements of Stellar Parallax at the Dearborn
Observatory, 226

Fraichet (L.), The Magnetic Testing of Steels under
Traction, 75

Franchette (F.), The Pneumo-anajsthesiograph, 28
Franck (Dr. J.), appointed professor of physics in BerUn

University, 607
Eraser (F. C), Zoological Results of the Percy Sladen

Trust Expedition to Yunnan, under Prof. J. W.
Gregory, in 1922,—Dragonflies, 527

Eraser (L. M. G.), The Aims and Activities of the British
Chemical Plant Manufacturers' Association, 332

Eraser (M.), [death], 482
Frazer (Sir James G.), The Belief in ImmortaUty and the

Worship of the Dead. Vol. 2 : The Belief among
the Polynesians, 568

Freedman (P.), Inventors and Patents, 349
Freeland (E. C.), appointed professor of Sugar Technology

at the Imperial College of Tropical Agriculture, 737
French (Dr. J. Weir), Dr. A. Gleichen, 870 ; Konig's

Die Fernrohre und Entfernungsmesser, 434
Freshfield (D. W.), Below the Snow Line, 894
Friedel (G.), The Black Inclusions contained in Cape

Diamonds, 958
Friedlander (Prof. P.), [death], 551 ; [obituary], 698
Friend (Dr. J. Newton), Text-book of Inorganic Chemistry.

Vol. 9, Part I. Second edition, 647
Friese (Prof. H.), Die europaischen Bienen (Apida;).

Lief. 2, 3, 4, 434
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Frischauf (Dr. J.), Grundriss der theoretischen Astronomic
und der Geschichte der Planetentheorien. Dritte

Auflage, 644
Fromageot (C), Influence of the Concentration of Salts

in Sea Water on the assimilation of Green Algae, 747
Fryer (J. C. F.) and J. Davidson, The Colorado-beetle

Problem, 885
Fujita (T.), Myxosporidia Parasitic upon Japanese Flat

Fishes, 144

Galsworthy (J.), International Thought, 889
Gardiner (Prof. J. S.), The Application of Science to the

Fishing Industry, 872
Gardner (C. A.), The Flora of Western Austraha, II., 75
Garnett (C. S.), The " Toadstone-clays " of Derbyshire, 117
Garrett (F. C.) and Dr. J. W. H. Harrison, Melanism in the

Lepidoptera and its Possible Induction, 240
Garside (S.), The Forms of Hypoxis stellata, Linn, f., 745
Garstang (Prof. W.), Songs of the Birds. Second edition,

466
Gaster (L.), Good Lighting as an Aid to Safety, 911 ;

Progress of Illuminating Engineering, 768
Gaster (Dr. M.), Gypsy Slavery, 669
Gatenby (Prof. J. B.), Fixation of Human Embryological

and Cytological Material, 830 ; The Formation of

New Egg Cells during Sexual Maturity, 8 ; The
Human Ovary, with special reference to the Corpus
Luteum of Ovulation, 923

Gates (Prof. R. R.), Cytology of Mutation, 951 ; Heredity
and Eugenics, 822

Gaubert (P.), The Determination of Minerals by the
Microscopical Examination of the Streak left on a
Hard Body, 852

Gault (H.), The Soluble Ester Salts of Starch and the
Higher Fatty Acids, 638 ; and G. Ehrmann, The
Soluble Cellulose-ether Salts of the Higher Fatty
Acids, 184

Gautier (Dr. R.), elected an honorary member of the
W^ashington Academy of Sciences, 401

Gayler (Marie L. V.), The Constitution and Age-hardening
of the Quaternary Alloys of Aluminium, Copper,
Magnesium, and Magnesium Silicide, 491

Geber, Die Alchemie des, tJbersetzt und erklart von Dr.

E. Darmstadter, 50
Geikie (Sir Archibald), Birthday of, 947
Gelinsky (D.), The Metallisation of Organisms, 888
Geloso (M.), Isotherms of the Adsorption of Salts by

Manganese Dioxide, 119
Genese (Prof. R. W.), An Einstein Paradox : an Apology,

283
Giblett (M. A.), Scientific Exhibition at British Association

Meeting, 457 ; The Thunderstorm of July 9-10 over
Southern England, 113 ; Upper Air Conditions after

a Line-squall, 863
Gibson (Prof. G. A.), Mathematical Work of James

Gregory, 913
Gifford (A. C.), Prof. Lindemann's Theory of the Spiral

Nebulae, 520
Gilchrist (Miss Elizabeth), The Slow Oxidation of Phos-

phorus, 151
Gilchrist (Grace G.), Bark Canker of Apple Trees, 144
Gilchrist (Prof. J. D. F.), a Protozoal Parasite of the

Snoek, Chloromyxum thyrsites, sp. n., 924
Gildemeister (E.) and F. Hoffmann. Second edition, by

E. Gildemeister. Translated by E. Kremers. The
Volatile Oils, third volume, 581

Gill (E. L.), A Mountain Mirage, 239
Gillet (A.), Researches on Electrodiffusion (Migration of

the Ions), 304 ; and F. Giot, The Treatment of Fibre
with Cuprous Salts before Dyeing, 119

Gillet (C), Aqueous Solutions, 304
Gilluly (J.) and K. C. Heald, Petrography of Drill-cuttings

from Oil-wells, 67
Ginsberg (M.), The Category of Purpose in Social Science,

118
Giral (J.) and F. A. Gila, The Use of Sodium Chloride as

a Standard in the Estimation of the Halogens in Sea
Water, 28

Glauert (L.), An Annotated List of Lizards from Wallal,

75 ; The Fauna of Western Australia, III., 75, IV., 76

Glazebrook (Sir Richard), Large Scale Research in Abstract
Science, 121

Gleichen (Dr. A.), [obituary article], 870
Glichitch (L. S.), The Estimation of Easily Dehydrated

Alcohols in Essential Oils, 304
Glixelli (S.), The Influence of Neutral Salts on the Silica

Gels, 28
Glover (Dr. B. T. J.), Faults in Photography, 702
Godman (F. du Cane) and O. Salvin, a mural tablet to,

unveiled at the Natural History Mu.seum, 175
Godwin (H.), appointed junior demonstrator in botany in

Cambridge University, 607
Godwin-Austen (Lt.-Col. H. H.), [death], 871 ;

[obituary
article], 946

Goldenweiser (Dr. A. A.), Early Civilisation : an Introduc-
tion to Anthropology, 198

Goldschmidt (Prof. R.), translated by Prof. W. J. Dakin,
The Mechanism and Physiology of Sex Determina-
tion, 927

Goodchild (J. H.), Landscape and History, 735
Goodwin (Eng.-Vice-Admiral Sir G. G.), Sir Alfred Yarrow,

199
Goodyear (Prof. W. H.), [obituary], 551
Gorczinski (L.), Diminution of Intensity in the Red

Portion of the Solar Radiation, observed in Europe
and at the Equator, 747

Gordon (J. W.), Generalised Linear Perspective : treated
with special reference to Photographic Land Survey-
ing and Military Reconnaissance, 194

Gordon (S.), Hebridean Memories, 679
Gordon (W. T.), The Genus Pitys, 27
Goudie (Prof. W. J.), gift to Glasgow University for a

bursary, 811
Gough (H. J.) and D. Hanson, The Behaviour of Metals

subjected to Repeated Stresses, 813
Graetz (Prof. L.), translated by Dr. G. Barr, Recent

Developments in Atomic Theory, 895
Graff (C), foundation of a fellowship for a British graduate

of Oxford or Cambridge at an American University,

777
Graire (A.), The Estimation of Sulphonitric and Sulpho-

nitrous Acids, 780
Grant (J.) and Prof. J. R. Partington, Concentration Cells

in Methyl Alcohol, 151
Gray (Prof. A.), impending retirement of, 116
Gray (J.), The Mechanism of Ciliary Movement, IV., 885
Greaves (Prof. J. E.), Agricultural Bacteriology, 49
Green (Prof. A. G.), resignation from the British Dyestuffs

Corporation, 331
Green (H. E.), reappointed second assistant at Cambridge

Observatory, 607
Green (R. B.), A Manual of Human Anatomy for Dental

Students, 501
Greenwood (G.), The Detection of Rotatory Polarisation

in an Orthorhombic Crystal exhibiting Crossed Axial
Dispersion, 118

Gregory (C. C. L.), Optical Works of Messrs. Adam Hilger,
Ltd., 223

Gregory (Prof. J. W.), The Geological Society of China,
883 ; The Structure of the Great Rift Valley, 514

Gregory (Sir Richard) , The Relation of Science to Progress,

803 ; The Vault of Heaven : An Introduction to
Modern Astronomy. Second edition, 783

Gregory (Dr. W. K.), The Gorilla's Foot, 758, 933 ; R. W.
Miner and G. K. Noble, The Cheiropterygium in

Amphibia, 806
Greig-Smith (R.), The High Temperature Organism of

Fermenting Tan-bark, II., 76 ; The High Tempera-
ture Organism of Fermenting Tan-bark. III., 924

Griffith (I. O.), The Measurement of very High Tempera-
ture, 589

Griffiths (B. M.), grant to, by the Newcastle and Gates-
head Water Company, for research purposes, 777

Grignard (V.) and M. Dubien, The Condensing Action of

the Mixed Magnesium Alcoholates, ROMgX., 347 ;

and R. Escourrou, The Tertiary Methylheptenolds :

their Catalytic Hydrogenation, 184 ; J. Doeuvre and
R. Escourrou, The Constitution of Natural Methyl-
heptenone, 711

Groth (Prof. P. von). Special volume of the Zeitschrift fiir
Kristallographie in honour of, 519
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Groume-Grjimailo (Prof. W. E.), translated. With an
Appendix upon the Design of Open-Hearth Furnaces,
The Flow of Gases in Furnaces, 755

Grove (Dr. A. J.), A Method for Demonstrating the Stages
in the Life History of Monocystis in Practical Class

Work, 397
Griin (Dr. A.) and R. Limpacher, Synthesis of Lechithin,

772
Grunmach (Dr. L.), [death], 871
Guerard (Prof. A. L.), A Short History of the International

Language Movement, 429
Guest (D.), appointed assistant bacteriologist in Sheffield

University, 183
Guillaume (J.), Observations of the Sun made at the

Observatory of Lyons, 711, 887
Guillaumin (A.), The Vacuum as a means of prolonging

the Germinating Faculty of Seeds, 28
Guillet (L.), The Electrical Resistance of Commercial

Aluminium, 851 ; and M. Ballay, Influence of Cold
Hardening on the Resistance of Metals and Alloys, 75

Guilliermond (A.) and G. Mangenot, Cytological Observa-
tions on the Mode of Formation of Essential Oils, 639

Gunther (R. T.), Vertebras of Steneosaurus with Dis-
coloured Grooves, 910

Giinther-Schulze (A.), Temperature of the Crookes Dark
Space in Glow Discharge, 557

Guntz (A. A.), Phosphorescent Sulphide of Zinc, 460
Guppy (H. B.), Suggested Botanical Exploration of the

Higher Summits of the Cape Verde Islands, 472
Gutton (Prof. C), La Lampe a trois electrodes, 161 ; S.

K. Mitra and V. Y]ostal6. The High-frequency Dis-
charge in Rarefied Gases, 119

Guye (C. E.), The Motion of the Gas in the Electro-
magnetic Rotation of the Electric Discharge, 958

Haas (Prof. A.), translated by Dr. R. W. Lawson, The
New Physics : Lectures for Laymen and others, 895

Hackspill (L.) and A. Conder, Corrosion of a Compression
Plant in the Manufacture of Liquid Carbon Dioxide,

75 ; and G. de Heeckeren, A New Volumetric Method
of Elementary Analysis, 152

Haddon (Dr. A. C), Primitive Culture Analysed, 198
Hadcn (Prof. R. L.), Chnical Laboratory Methods, 860
Hadfield (Sir Robert), presented with the Thomas Turner

gold medal ; History and Progress of Metallurgical
Science and its Influence upon Modern Engineering,

705
Haehl (M.), />-Chlorodiphenylsulphone, 227
Halbfass (Prof. W.), Grundziige einer vergleichenden

Seenkunde, 717
Haldane (J. B. S.), A Mathematical Theory of Natural and

Artificial Selection. Pt. I., 922 ; V. B. Wigglesworth
and C. E. Woodrow, Effect of Reaction Changes on
Human Inorganic Metabolism ; Effect of Reaction
Changes on Human Carbohydrate and Oxygen
Metabohsm, 885

Haldane (Lord), The Importance of Science to Industry,
872

Hale (Prof. G. E.), appointed honorary director of the
Mount Wilson Observatory, 108 ; and Mr. Ellerman,
Polarities of Sunspots, 738

Hale (H. M.), Australian Notonectidas, 771
Hall (A. J.), Dyes and their Application to Textile Fabrics,

318
Hall (E. H.), The Quasi-equation of P = TdV/(^T, 228
Hall (H. v.). Wood Carvings from the- Congo and West

Africa, 373
Halliburton (Prof. W. D.), conferment upon, of the title

of emeritus professor, 150
Hallimond (A. F.) and F. R. Ennos, Stilpnomelane, from

North Wales, 779
Hallowes (K. A. K.), Poems of Science : Pages of Indian

Earth History, 648
Halse (E.), Mercury Ores, 430

. Halse (G. W.), The Origin of Petroleum, 761
Handy (W. G.), Tattooing in the Marquesas, 217
Hannah (J. D.) and E. L. Rhead, Crystallisation Effect on

Galvanised Iron Sheets, 490
Hansen (Prof. H. M.) and Dr. S. Werner, The Optical

Spectrum of Hafnium, 618, 900

Hanson (D.), C. B. Marryat, and Grace W. Ford, Investiga-
tion of the Effects of Impurities on Copper. Part I.,

491
Hanson (E. T.), The Elementary Algebraic Theory of a

Class of Photographic Objectives, 638
Hardy (W. B.), The Micelle—a Question of Notation, 537
Hargreaves (J.), elected president of the Chaidajan

Society, 64
Harker (Dr. J. A.), [death], 599 ;

[obituary article], 629
Harkins (Prof. W. D.) and R. W. Ryan, A Method of

Photographing the Disintegration of Atoms and of

Testing the Stability of Atoms by the Use of High-
speed Alpha Particles, 54 ; Atomic Disintegration, 634

Harkness (E. S.), gift to the New York Zoological Society,

768
Harkness (Prof. J.), [death], 871
Harling (W. H.), The Hatchett Planimeter and Panto-

graph, 176
Harmer (Sir Sidney F.), Scientific Names of Greek Deriva-

tion, 165
Harries (Prof. C), [death], 698
Harries (H.), The Metric Campaign, 363
Harris (G. W.), A Waltzing Mouse, 939
Harris (P. W.), Your Broadcast Receiver and How to

Work It : Hints and Tips for the Radio Listener.

Second impression, 358
Harrison (Sir Heath), gift to Liverpool University, 848
Harrison (H. H.), Printing Telegraph Systems and

Mechanisms, 649
Hartland (Dr. E. S.), awarded the Huxley medal of the

Royal Anthropological Institute for 1923, 840
Hartridge (Dr. H.), The Accuracy of Visual Observation

and Measurement, 335 ; The Eye and Vision, 532
Hartung (E. J.), The Mount Wilson Solar Observatory, 348
Haughton (S. H.) and A. W. Rogers, The Volcanic Rocks

of Zuurberg, 959
Hawkins (Dr. E.), Medical Climatology of England and

Wales, 932
Hawkins (E. M.), The Streatfeild Memorial Lecture, 667
Hawksley and Sons, Catalogue of Apparatus, 950
Hay (O. P.), Fossil Bison from Central Minnesota, 67 ;

The Pleistocene of North America and its Vertebrates,
III

Hayden (Sir Henry), [death], 371 ;
[obituary article], 450

Haynes (Miss E. J. M.), awarded the Frances Wood
memorial prize of the Royal Statistical Society, 804

Haynes (F. H.), The Amateur's Book of Wireless Circuits,

278
Hayward (Dr. W. T.), awarded the gold medal of the

British Medical Association in Australia, 18

Heaton (N.), Lichens and their Action on the Glass and
Leadings of Church Windows, 505 ; Dr. E. Mellor, 506

Heawood (E.), a hitherto unknown Italian World Map, 664
Hedley (C), Studies on Australian Mollusca. Part XIV.,

460
Heidelberger (Dr. M.), An Advanced Laboratory Manual

of Organic Chemistry, 580
Helbronner (A.) and G. Bernstein, The Action of the

Antioxygens on Rubber, 227
Henderson (J.), Stirling's Theorem, 96, 726
Hendrick (Prof.), Control of Finger-and-toe by Liming, 602
Hennig (Prof. E.), Geologic von Wiirttemberg nebst

HohenzoUern. Erste Lief., 717
Henri (Prof. V.), Molecular Polarity deduced from the

study of Absorption Spectra, 181

Henry (A. J.), Sumspots and Air Temperature in America,
602

Henry (Dr. Lydia), appointed Warden of the Household
and Social Science Department, King's College for

Women, 183
Henry (M.) and W. L. Hindmarsh, Stypandra glauca (a

suspected Poison Plant), 256
Henry (Miss Marguerite), A Monograph of the Freshwater

Entomastraca of N.S.W. Part III., Ostracoda, 304
Hepburn (J. R. I.), Stereoisomerism among Derivatives

of Diphenyl, 439
Hepperger (J.), The heliocentric velocity of Meteors, 675
Herber (Dr. J.) and others, Tattooing and Lip Distortion,

633
Herbert (Dr. S.), The Unconscious Mind : a Psycho-

Analytical Survey, 787
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Herdman (Sir William A.), Founders of Oceanography and
their Work : an Introduction to the Science of the
Sea, 784

Heritsch (Dr. F.), Die GrundlagenderalpinenTektonik, 717
Heron-Allen (E.) and A. Earland, The Foraminifera of

Lord Howe Island, 118
Hcrtzsprung (Dr. E.), Studies in Stellar Masses, 555
Hcrzog (Prof. T.), Die Pflanzenwelt der l)<ili\is( luii Andcn

und ihres ostlichcn Vorlandes, 500
Hess (Dr. C), [obituary article], 551
Hevesy (Prof.), Absorption and Translocation of Lead by

Plants, 772
Hewitt (Prof. J. T.), Synthetic Colouring Matters: Dye-

stuffs derived from Pyridine, Quinoline, Acridine and
Xanthene, 531

Heycock (C. T.), elected president of the Cambridge
Philosophical Society, 736

Hill (Prof. A. v.), gift to Manchester University, 777 ;

inaugural lecture at University College, 631 ; Mus-
cular Exercise, 63, 77 ; the work of, 664

Hill (Dr. A. W.), Plants in relation to the Health of Man,
376

Hill (G. F.), New Termites from Central and South-East
Australia, 76

Hill (Dr. L.) and others, Kata-thermometer studies, 66
Hill (Squadron - Leader R. M.), The Manoeuvres of In-

verted Flight, 953
Hiltner (Prof. L.), [death], 172
Hingston (R. W. G.), A Naturalist in Hindustan, 501
Hinks (A. R.), Maps and Survey. Second edition, 90
Hinxman (L. W.), R. G. Carruthers, M. Macgregor, and

others, The Geology of Corrour and the Moor of

Rannoch, 354
Hober (Prof.), Physikalische Chemie der Zelle und der

Gewebe. Fiinfte aufiage, i Halfte, 93
Hobson (Prof. E. W.), The Domain of Natural Science :

the Gilford Lectures delivered in the University of

Aberdeen in 1921 and 1922, 567
Hobson (R. L.), The Wares of the Ming Dynasty, 89
Hoffert (W. H.), appointed research chemist to the Joint

Research Committee of the National Benzole Associa-
tion and the University of Leeds, 840

Hoffman (Dr. F.), Cancer in the United States, 66
Hogben (Dr. L.), The Mechanism of Amphibian Colour

Response, 151 ; and F. R. Winton, A Physiological
Function of the Pituitary Glands, 374

Hogner (E.), Theory of Ship Waves, 294
Holdich (Sir T. H.), Arabia and Arab Alliances, 127
Holland (Sir T. H.), Sir H. H. Hayden, 450
Holm (T.), The Morphology, Synonymy, and Geographical

Distribution of Arctic Plants, 222
Holmes (Dr. A.), The Age of the Earth, 302
Holmyard (E. J.), Berthelot's Work on Arabic Chemistry,

700 ; Jabir ibn Hayyan, 876 ; Practical Chemistry,

358 ; The Emerald Table, 525 ; The Latin Works of

Geber, 50
Holt (Dr. A.), The Liverpool Meeting of the British

Association, 113, 301, 398, 523
Holt (Dr. L. E.), Food, Health, and Growth : a Discussion

of the Nutrition of Children, 94
Holway (Prof. E. W. D.), [death], 172
Holweck (M.), A Helicoidal Molecular Pump, 152 ; a

High-power Lamp for Wireless Telegraphy with
Removable Parts, 226

Honda and Okubo, Ewing's New Ferromagnetic Model, 21
Hondl (Prof. S.), Stirling's Theorem, 726
Hooley (R. W.), The Skeleton of Iguanodon atherfieldensis,

sp. nov., from the Wealden shales of Atherfield, I.W.,

813
Hoop (J. H. van der), translated by Elisabeth Trevelyan,

Character and the Unconscious : a Critical Exposi-
tion of the Psychology of Freud and of Jung, 6

Hooper (S. E.), Appreciation of Time, 373
Hope-Jones (F.), The Free Pendulum, 247
Hopfield (Prof. J. J.), Series Spectra in Oxygen and

Sulphur, 437 ; and Prof. R. T. Birge, Spectral Series

in the Oxygen Group, 790
Hopkins (Prof. E. W.), Origin and Evolution of Religion,

46
Hopkins (Prof. F, Gowland), awarded the gold medal of

the Royal Society of Medicine, 17

Hora (S. L.), The Adhesive Apparatus on the Toes of

certain Geckos and Tree-frogs, 76
Hornell, (J.), The Chinese Junk and Sampan, 669
Horton (F.), The Excitation and lonisation Potentials of

Gases and Vapours, 709
Horton (W.), appointed honorary lecturer in Plant

Histology in Liverpool University, 777
Houard (Prof. C), Les Zoocccidies des plantes d'Afrique,

d'Asie, et d'Oc6anie. Tome i. Tome 2, 433
Hough (S. S.), [death], 62

;
[obituary article], 170

Houldsworth (H. S.), Influence of Rapid Chilling on the
Reversible Expansion of Clay, 923

Houstoun (Dr. R. A.), Light and Colour, 433
Howell (J. P.), University of Oxford : Institute for

Research in Agricultural Economics, An Economic
Survey of a Rural Parish, 278

Howorth (Sir Henry Hoyle), [death], 108
;

[obituary
article], 171

HrdliCka (Dr. A.), The Teeth of Rltdown Man, 66
von Huene (Baron F.), Die Ichthyosaurier des Lias und

ihre Zusammenhange, 276
Huestis (R. R.), The Heredity of Microscopic Hair Char-

acters in Peromyseus, 815
Huggins (M. L.), Crystal Cleavage and Crystal Structure,

334
Hughes (A. LI.) and P. Lowe, Intensities in the Helium

Spectrum 26
Hughes (D. K.), a New Grass, 20
Huguenard (M.), the Absolute Measurement of the Velocity

of a Current of Air, 746
Hulme (E. W.), Statistical Bibliography in relation to the

Growth of Modern Civilisation : Two lectures de-
livered in the University of Cambridge in May 1922,

585
Humphreys (J.) and A. W. Wellings, A Text-book of

Dental Anatomy and Physiology, 501
Hunt (E. H.), Hyderabad Cairn Burials and their Signifi-

cance, 921
Hunt (H. A.), Weather in Australia, 876
Huntington (E.), with a chapter by H. H. Clayton, Earth

and Sun : an Hypothesis of Weather and Sunspots,
681

Hutchinson (R.), The Economic Basis of Wheat-growing
in England, 734

Hutton (C. H.), renewal to, of a Dawnay scholarship, 674
Hutton (J. H.), Depopulation of Primitive Communities,

III
Huxley (J), Essays of a Biologist, 682 ; Late Fertilisation

and Sex-Ratio in Trout, 828 ; The Physiology of Sex-
determination, 927

Hynes (H. J.), The Helminthosporium Disease of Wheat.
564

Idrac (P.), Structure of Sea Winds and their Utilisation

for Hovering Flight, 746
Imbeaux (E.), The Artesian Basins of Australia, 27
Imbelloni (Dr. J.), Neolithic Man in Patagonia, 486
Imms (Dr. A. D.), Clothes Moths and their Control, 880
Ingall (D. H.), Experiments with some Copper Wire, 491
Inge (Dean W. R.), Science and Man, 383
Irwin (W.), The Salts of the Dead Sea and River Jordan,

145
Irwin-Smith (Vera), Life-histories of Australian Diptera

Brachycera. II. Asilidae. No. i, 747 ; Studies in

Life-histories of Australian Diptera Brachycera.
(i) Stratiomyiidae. No. 4, 348

Ito (Prof. S.), Japanese Uromyces, 112

Jackson (Dr. B. Daydon), Linnaeus (afterwards Carl von
Linne) : the Story of his Life, adapted from the
Swedish of Theodor Magnus Fries, Emeritus Professor

of Botany in the University of Uppsala, and brought
down to the Present Time in the Light of Recent
Research, 715

Jackson (L. C.), Paramagnetism at Low^ Temperatures.
Pts. I. and II., 778 ; and Prof. Kamerlingh Onnes,
The Magnetic Properties of Gadolinum Ethylsulphate
at Low Temperatures, 226 ; The Magnetic Properties

of some Paramagnetic Double Sulphates at .Low
Temperatures, 778
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James (G. W.-), [death], 908
Jarry-Desloges (R.), The Influence of the various Elements

of an Objective on the Quality of Telescopic Images,

304
Jauncey (G. E. M.) and C. H. Eckart, Is there a Change

of Wave-length on Reflection of X-rays from Crystals ?

325
Jeans (Dr. J. H.), The Equation of Van der Waals, 798
Jeffreys (Dr. H.), Tidal Dissipation of Energy, 622
Jehu (Dr. T. J.) and R. M. Craig, Geology of the Barra

Isles, 886
Jellinck (A.) and T. Koppanyi, Mental Capacity of Rats

with an Injured Brain, 675
Jenkin (A. P.), On the Structure of the Molecule, 326
Jenkinson (Dr. F. J. H.), [death], 482 [obituary article], 516
Jenness (D.) and J. Cameron, The Copper Eskimo, 951
Jennings (H. S.), Crossing-over and the Theory that the

Genes are arranged in the Chromosomes in Serial

Order, 120 ; Some Consequences of Different Extents
of Interference in the Crossing-over of the Genes, 120

Jennison (H. M.), Causal Organism of Potato Blackleg, 951
Jensen (H. I.), The Permo-Carboniferous and overlying

Systems in Central Queensland, 348
Job (P.), The Complex Ions formed by Silver Salts and

Ammonia or the substituted Ammonias, 75 ; and G.
Emschwiller, The Photo-chemical Reduction of Zinc
Sulphide, 347

Johnson (G.), The Star People, 783
Johnson (M. C), appointed demonstrator in physics in

Birmingham University, 811
Johnson (Dr. W. B.) and Dr. L. Lloyd, Tsetse Flies in

Nigeria, 66
Johnson (Ven. W. G.), Nyasa, the Great Water : being a

Description of the Lake and the Life of the People, 129
Johnston (R. G.), Repellants of Clothes Moths, 622
Johnston (T. H.) and G. H. Hardy, A Revision of the

Australian Diptera belonging to the Genus Sarcophaga,
348

Johnstone (Prof. J.), The Mechanism of Life in relation

to Modern Physical Theory, 352
Jolibois (P.) and Chassevent, The Setting of Plaster, 184
Joly (Prof. J.), to deliver the Halley lecture for 1924, 673
Jones (H. Spencer), appointed H.M. Astronomer at the

Cape, 246
Jones (M. G.), Physiological Classification of Oats, 556
Jones (Dr. Tudor), Biology at the Cross-roads, 642
Jordan (Dr. D. Starr), The Days of a Man : being Memories

of a Naturalist, Teacher, and Minor Prophet of

Democracy. 2 Vols., 231
Jordan (F. C), A Variable of very Short Period, 65
Joslin (Dr. E. P.) and Dr. F. G. Benedict, Metabolism in

Diabetes, 739
Jung (Dr. C. G.), translated by H. G. Baynes, Psychological

Types : or the Psychology of Individuation, 87

Kammerer (Dr. P.), Breeding Experiments on the Inherit-
ance of Acquired Characters, 237 ; Experiments on
Ciona and Alytes, 826

Kapitza (Dr. P.), elected to the Clerk Maxwell scholarship
in Cambridge University, 303

Karl (A.) and S. Lombard, Estimation of Radium in the
Natural Titano-niobates, 887

Karpen (N. V.), The Electromotive Force of Batteries,
Chemical Affinity, and Molecular Attraction, 408

Karsten (R.), The " Shrunken Heads " of the Jibaros, 739
Kato (Prof. T.), Late Mesozoic Batholites and Ore-

deposits in Japan, 67
Kaye (Dr. G. W. C), Dr. J. A. Harker, 629 ; Physics and

its Applications, 155 ; The Physics of the X-rays, 125 ;

The Practical Applications of X-rays, 277
Kearton (W. J.), Mercury as a Working Substance for

Binary Fluid Turbines, 844
Keith (Sir Arthur), Embryology and Use-inheritance, 360 ;

Facts and Fancies in Modern Anthropology, 854 ;

presented with the Fothergillian gold medal and
prize, 599 ; Skeleton from an Ancient Working in
Rhodesia, 334 ; The Adaptational Machinery con-
cerned in the Evolution of Man's Body (Huxley
Memorial Lecture), 245, 257

Kelley (Prof. T. L.), Statistical Method, 825

Kellogg (R.), New Oligocene Toothed Cetacean from
South Carolina, 806

Kennelly (A. E.), The Constant Ratio of Mean-to-mid
Potential of Current at successive Equidistant Points,
etc., 228

Kenner (Dr. J.), Stereoisomerism among Derivatives of

Diphenyl, 539
Keys (Dr. D. A.), Standardising Piezo-electric Apparatus,

807
Kidd (Dr. F.) and Dr. C. West, " Brown Heart " in Apples

and Pears, 636
Kidson (Capt. E.), Remarkable Ascending Currents at

Melbourne, 938
Kidston (Dr. R.), The Carboniferous Flora of Great

Britain, 145 ; and Prof. W. H. Lang, On PalcBopitys
Milleri (McNab) ; Notes on Fossil Plants from the
Old Red Sandstone of Scotland, I., 27 ; Plants of the
Middle Old Red Sandstone, 807

King (E. S.), Photovisual Magnitudes of One Hundred
bright Stars, 815 ; The Extrafocal Method of studying
Magnitudes, 769

King (Major H. H.), experimental demonstration by Prof.

I. P. Pawlow of the Inheritance of an Acquired Nervous
character, 664

King (Prof. H. S.), Hafnium and Celtium, 9
King (Col. W. G.), The Conquest of Malaria, 3
King (Rt. Hon. W. L. N.), conferment upon, of an honorary

degree by Edinburgh University, 777
Kirsch (Dr. G.) and Dr. H. Pettersson, Long-range

Particles from Radium-active Deposit, 394, 687 ;

The Destruction of Atoms by a-particles, 675
Kistiakowsky (Prof. Wl.), Methods of Chemical Reactions,

936
Klaatsch (Prof. H.), edited and enlarged by Prof. A.

Heilborn, translated by J. McCabe, The Evolution
and Progress of Mankind, 854

Kleine (Prof.), Bayer, 205, 909
Kloss (C. B.), Blyth's Bulbul {Xanthixus flavescens), 76
Klyce (S.), Universe, 159
Knibbs (Sir George H.), Science and its Service to Man, 672
Knight (Capt. C. W. R.), A Kinematograph Nature

Lecture, 517
Knipping (Prof.), Hard X-ray Tubes, 487
Kober (Prof. L.), Bau und Entstehung der Alpen, 322
Koch (L.), Surveys in Greenland, 486
Koehler (Prof. R.), Anatomy of the Shield-urchins, 144 ;

Brittle-stars of the Philippines, 67
Kofoid (Prof. C. A.), The Life-cycle of the Protozoa, 253
Kohn-Abrest (E.) and J. Ricardoni, A New Method of

Estimating Hydrocyanic Acid in Cyanogenetic Plants,

747
Konig (Dr. A.), Die Fernrohre und Entfernungsmesser, 434
Koref (F.), Cultivation of Metal Crystals by Separation

from the Gaseous State, 251
Kossel (Dr. A.), the seventieth birthday of, 599
Krafft (Prof. F.), [death], 172
Krappe (Dr. A. H.), Rodrick, the Last of the Visigoth

Kings, 404
Kraus (Prof. C. A.), The Properties of Electrically Con-

ducting Systems : including Electrolytes and Metals,

498
Kravkoff, Contraction and Dilatation of Blood-vessel, iii
Krenkel (Prof. E.), Die Bruchzonen Ostafrikas : Tektonik,

Vulkanismus, Erdbeben und Schwereanomalien, 514
Krepelka (Dr. H.), Phosphorescence caused by Active

Nitrogen, 134
Krichewsky (S.), Effect of Wind Direction at Jerusalem,

335
Kroeber (A. L.), Relationship of the Australian Languages,

256
Krogh (Prof. A.), The Anatomy and Physiology of

Capillaries, 270
Kiihn (Dr. A.), Grundriss der allgemeinen Zoologie fiir

Studierende, 200
Kuhn (W.), The Decomposition of Ammonia by Ultra-

violet Light and the Law of Photo - chemical
Equivalence, 851

Kiikenthal (Prof. W.), Herausgegeben von Dr. T.
Krumbach. Handbuch der Zoologie : eine Natur-
geschichte der Stamme des Tierreiches. Erster Band.
Erste Lief., 649
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Kummer (F. A.), The First Days of Man: as narrated
quite simply for Young Readers, 825

Kunis (S.) and L. Brecher, The Causes of Animal Colouring,

675
Kupfer (Dr. M.), Development of the Corpus Luteum in

Cows, 404

Lacey (M. S.), Protozoa and Virus Diseases of Plants, 280
Lacroix (A.), Comparison of the Chemical Composition of

Two Iceland Lavas, etc., 380 ; Composition of the
Meteorite which fell at Saint-Sauveur (Haute-Garonne)
in 1914, 638 ; P. Elie Colin, 674 ; The Constitution
of the Rockall Bank, 408 ; The Notion of Doliomorph
Type in Lithology, 710 ; The Signification of the
Alkaline Granites very rich in Soda, 380

Laird (Prof. J.), The Foundations of Future Psychology,

356
Lamb (Prof. H.), awarded the Copley Medal of the Royal

Society, 699, 848 ; to deliver the first Rouse Ball
Lecture, 744

Lambert (P.), G. D6jardin, and D. Chalonge, Attempt to
prove the Existence, at High Altitude, of a Solar
Radiation in the Extreme Ultra-violet, 747

Lamplugh (G. W.) and others. Geology of the Weald, 704
Lane (Prof. H. H.), Evolution and Christian Faith, 46
Lang (Prof. W. H.), Mendelian Inheritance in a Fern, 633
Langlois (Prof. J. P.), [death], 172
Langmand (H. R.) and A. Ball, Electrical Horology, 236
Lankester (Sir E. Ray), The Gorilla's Foot, 758
Lapworth (Prof.), The Theory of Induced Alternate

Polarities in a Chain of Atoms, 180 ; and Prof. R.
Robinson, The Polarisation of Double Bonds, 722

Lassieur (A.), Electrolysis with Graded Potentials, 958 ;

The Electrolytic Estimation of Antimony, 304
Latham (Prof. P. W.), [death], 698 ;

[obituary article], 733
La Touche (T. H. D.), Catalogue and Subject Index of

Literature added to the Library of the Geological
Society, 109

Laughlin (Dr. H. H.), Analysis of America's Modern
Melting Pot, 334 ; Eugenical Sterilisation in the
United States, 387

Laurie (Prof. A. P.), Building Materials made of Waste
Materials, 956 ; Early Methods of Oil Painting, 882

Lawson (A. A.), The Life-history of Microcachrys tetragona
(Hook), 348

Lea (A. M.), Australian Dung Beetles, 703 ; Some Aus-
tralian Galerudices, 924

Lea (Prof. F, C), appointed professor of mechanical
engineering in Sheffield University, 607

Lebeau (P.), A Method of Thermal Fractionation of Gases
arising from the Carbonisation of Solid Combustibles,

347 ; The Quantity and the Nature of the Gases
evolved by Solid Combustibles under the Action of
Heat in a Vacuum : Anthracites, 408

Leblanc (M.), [obituary article], 802
Lecornu (M.), Elastic Couplings, 887
Lee (Dr. K.), Industrial Research Associations, 898
Lee (W. T.) , Correlation of Oil-sands : the Dakota Group, 1 77
Leech (J. V.), The Symmetry of the Internal Ears in Flat-

fishes, 460
Lefroy (Prof. H. Maxwell), Manual of Entomology : with

special reference to Economic Entomology, 857
Legendre (A. M.), Tables of the Logarithms of the Com-

plete r-Function to Twelve Figures, 322
Legendre (J.), The Zoophilia of certain Mosquitoes and

its Application to Prophylaxy, 747
Legge (Dr. T. M.), awarded the Bisset-Hawkins medal of

the Royal College of Physicians, 174
Legrain (L.), The Horse in Babylonia, 455
Lehmann (Prof. O.), [obituary], 451
Leiper (Prof. R. T.), with the collaboration of H. M.

Williams and G. Z. L. Le Bas, Periodicals of Medicine
and the Applied Sciences in British Libraries, 756

Leitch (Dr. A.), Dr. E. F. Bashford, 481
Lemoigne (M.), The Butyleneglycollic fermentation of Cal-

cium Lactate by Bacteria of the B. subtilis group, 675
de Lenaizan (B.), The Earthquake of Nov. 19, 1923, 958
Lepape (A.), The Radioactivity of the Springs from some

Watering-places in the Pyrenees, 28
Le Souef (W. H. D.), [obituary article], 837

Leuschner (Prof. A. O.), Perturbations of the Minor
Planets, 19

Levaillant (R.), Fluorescence and Photochemistry, 380
Levine (I.), The Unconscious ; an Introduction to Freudian

Psychology, 617
Levinstein (Dr. H.), re-elected president of the British

Association of Chemists, 667
Lewin (L.), Die Pfeilgifte : nach eigenen toxikologischen

und ethnologischen Untersuchungen, 501
Lewis (E. H.), White Lightning, 320
Lewis (F. T.), The Shape of Plant Cells, 601
Lewis (Prof. G. N.), Valence and the Electrons, 179;

Valence and the Structure of Atoms and Molecules,
819 ; and Prof. M. Randall, Thermodynamics and
the Free Energy of Chemical Substances, 272

Lewis (Dr. S. Judd), awarded the gold research medal of
the Company of Dyers, 805

Liddell (E. G. T.) and Sir Charles Sherington, A Compari-
son between certain Features of the Spinal Flexor
Reflex and of Decerebrate Extensor Reflex respect-
ively, 709

Lidstone (G. J.), Stirling's Theorem, 283
Lilienthal (G.), Vom Gleitflug zum Segelflug : Flugstudien

auf Grund zahlreicher Versuche und Messungen, 859
Lindemann (Prof. F. A.), Selective Interruption of Molec-

ular Movements, 654
Ling (G. H.), G. Wentworth and D. E. Smith, Elements of

Projective Geometry, 428
V. d. Lingen (J. S.), The Differential Bactericidal Effect

of the Visible Spectrum, 256
Liveing (Dr. G. D.), The work of, 909
Livingstone (R. W.), appointed Vice-Chancellor of the

Queen's University, Belfast, 673
Lloyd (Prof. F. E.), The Fluorescence of certain Lower

Plants, 132
Lochwood (L. V.), The Secretary House in Maryland, 669
Locke (Prof. L. L.), The Quipu Mystery, 217
Lockyer (Dr. W. J. S.), An Uncommon Type of Cloud, 725,

793 ; The Growth of the Telescope, 284
Lodge (Sir Oliver J.), elected president of the Rontgen

Society, 18 ; Hydrone and Water : Thunderstorms
and Globe Lightning, 898 ; The Ether and Electrons,

173, 185 ; The Quantum in Atomic Astronomy, 130
Loeb (L. B.), The Mobilities of Electrons in Air, 815
Lohnis (Dr. F.) and Prof. E. B. Fred, Text-book of Agri-

cultural Bacteriology, 931
Lombard (V.), The Permeability of Nickel to Hydrogen, 184
Loney (Prof. S. L.), The Elements of Co-ordinate Geometry,

Part 2, 932
Long of Wraxall (Viscount), acceptance of the presidency

of the Empire Mining and Metallurgical Congress, 768
Longstaff (Dr. T. G.), Meteorological Notes from the Mount

Everest Expedition of 1922, 74
Lorentz (Prof. H. A.), The Rotation of the Earth and its

Influence on Optical Phenomena, 103
Lothrop (S. K.), Stone Yokes from Mexico and Central

America, 217
Louis (Prof. H.), Mineral Valuation, 891 ; Mining and

Mineral Deposits, 430
Love (E. F. J.), Acceleration of Gravity at the Melbourne

Observatory, 348
Lowry (Prof. T. M.), The Applications of the Electronic

Theory of Valency to Organic Chemistry ; The Trans-
mission of Chemical Affinity by Single Bonds, 180 ;

Stereoisomerism among Derivatives of Diphenyl, 654
Lowson (W.), Supplementary Notes on Gravimetric

Analysis for Beginners, 721
Lubimenko (V.) and Mme. S. Fichtenholz, The Physio-

logical Role of the Nervation of Leaves, 780
Lucas (Dr. F. A.), Animals of the Past : an Account of

some of the Creatures of the Ancient World. Sixth
edition, 6

Luckiesh (M.), Ultraviolet Radiation : its Properties,

Production, Measurement, and Applications, 823
Lunge (Prof. G.), The Manufacture of Acids and Alkalis.

Completely revised and rewritten under the editorship
of Dr. A. C. Gumming. Vol. I. : Raw Materials for

the Manufacture of Sulphuric Acid and the Manufac-
ture of Sulphur Dioxide, W. Wyld ; Vol. V. : The
Manufacture of Hydrochloric Acid and Saltcake, Dr.
A. C. Gumming, 385
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Luyten (W., J.), The Form of the Distribution Law of

Stellar Velocities, 227; The Mean Absolute Magnitudes
of the K and M Giants and the Systematic Errors

in Trigonometric Parallaxes, 639 ; Systematic Errors

of Trigonometrical Parallaxes, 702
Lyde (Prof. L. W.), The Imperial Conference and Natural

Resources, 493
Lyman (Prof. T.), Photographic Plates for the Extreme

Ultra-violet, 202
Lynch (Col. A.), Principles of Psychology, 535, 760
Lyot (B.), Study of the Planetary Surfaces by Polarisa-

tion, 887

Maanen (A. van). Internal Motion in the Spiral Nebula
Messier 33, 333

MacAlpine (T. W.), Scientific Literature : the Need for

Co-ordination, 598
MacBride (Prof. E. W.), Embryology and Use-Inheritance,

359 ; Experiments on Ciona intestinalis, 759 ; Dr.
Kammerer's Alytes, 98 ; Present Position of the
Darwinian Theory, 217

Maccall (W. T.), Alternating Current Electrical Engineer-
ing, 720

MacCurdy (Dr. J. T.), Problems in Dynamic Psychology :

a Critique of Psycho-Analysis and Suggested Formula-
tions, 87

Macdougal (Dr. D. T.), An Artificial Plant Cell, 669
MacGregor (M. E.), Malaria and Anopheles funestus in

Mauritius, 934
Maclnnes, The Civic University and the State, 607
Mackenzie (C.) and W. J. Owen, The Comparative

Anatomy of the Alimentary Canal of Australian
Reptiles, 608

Mackenzie (D. A.), Ancient Man in Britain, 854 ; The
Scottish Taboo of Pork, 144

Mackie (Prof. T. J.), inaugural address in Edinburgh
University, 638

Maclennan (N.), appointed lecturer in bacteriology in

St. Andrews University, 527
Macleod (Prof. J.J. R.), Insulin and its Value in Medicine,

625 ; lectures in Edinburgh University, 638
M'Cartney (Dr. J. E.), resumption of duty in Edinburgh

University, 638
McBain (Prof. J. W^.), conferment upon, of a doctorate

of science by Brown University, 607 ; Micelles and
Colloidal Ions, 865

McCabe (J.), The Wonders of the Stars, 201
McCoy (W. T.), Plea for the Establishment of a Bureau

of Education for the Empire, 73
McCrea (Dr. E. D'Arcy), Mrs. G. Robinson, and W. K.

Slater, elected to honorary research fellowships in
Manchester University, 777

McCuUoch (A.) and N. Simpkin, Low Temperature
Carbonisation of Bituminous Coal, 582

McDougall (Prof. W.), Purposive or Mechanical Psychology,
703

McEwen (Prof. B. C), The Properties of Matter, 932
McFadyean (Sir John), appointed director of the Research

Institute for the Investigation of Animal Diseases,
Camden Town, 599

McGowan (Dr. J. P.), The Causal Organism of Braxy in

Sheep, 843
McGregor (J.), appointed a district lecturer in agriculture

in Leeds University, 638
McHargue (J. S.), Effect of Manganese on Plant Growth,

739
MTntosh (Prof. W. C), A Monograph of the British

Marine Annelids. Vol. 4, pts. i and 2, 463;
Researches on Marine Animals, 293

McLennan (E.), The Tides, 99, 726
McLennan (Prof. J. C), The Cryogenic Laboratory of the

University of Toronto, 135 ; The Doublet Separations
of Balmer Lines, 166 ; The Origin of Spectra, 419

McLeod (Dr. H.), [death], 551 ; [obituary article], 628
McLintock (W. F. P.), A Petalite-bearing Rock from

Devonshire, 117
McLuckie (J.), Studies in Symbiosis, III., 76; IV., 348;

v., 747
McRae (W.), Control of Disease in the Palmyra Palm, 843
McVail (Dr. J. C), Smallpox and Vaccination, 713

Mahalanobis (P. C), A First Study of the Head-length of
Bengal Castes and Tribes, 76

Mahalanobis (Prof. P. C), Correlation of Upper Air
Variables, 323

Maige (A.), The Formation and Digestion of Starch in
Plant Cells, 674 ; The Metabolism of the Sugars in

the Cell and Amylogenesis, 815
Mailhe (A.), The Catalytic Decomposition of the Anilides,

28 ; The Preparation of Petrol starting with Animal
and Vegetable Oils, 347 ; The Preparation of Petroleum
starting from Vegetable Oils, 227

Maitland (A. G.), Goldfields of Western Australia, 249
Majumdar (R. C), Date of the Khadga Dynasty of Bengal,

924
Majumder (N. K.), Siddhanta-Sekhara of Sripati, 76
Malinowski (Dr. B.), Psycho-Analysis and Anthropology,

650 ; The Unity of Anthropology, 314
Mallock (A.), Expansion of the Wings of Lepidoptera

after Emergence from the Chrysalis, 7 ; The Resolving
Power of Microscopes on Test-plates for Microscopic
Objectives, 130

Mally (C. W.), X-rays as a means of detecting Imperfections
in Fruit, 256

Manchot (Prof.), Formation of Ozone in Flames, 807
Mansbridge (A.), The Older Universities of England :

Oxford and Cambridge, 465
Maquenne (L.), The Theory of Chlorophyll Synthesis,

814
Maracineanu (Mile. S.), The Constant of Polonium, 119
Marcelin (A.), The Isothermal Compression and Expansion

of Superficial Solutions, 152
Marchal (E. and E.), The " Homothallism " of some

Ascomycetes, 959
Marchant (Prof. E. W.), Radio Telegraphy and Telephony,

860
Marsat (M.), A Combination of Reflectors, 152
Marsh (J. E.), Suggestions for the Prevention of the

Decay of Building Stone, 213
Marshall (A. L.) and Prof. H. S. Taylor, Mechanism of

the Hydrogen Chlorine Combination, 937
Marshall (Dr. F. H. A.), Rejuvenescence and the Testicular

Graft, 904 ; The Physiology of Reproduction. Second
edition, 317

Marshall (J. F.), Salt-Marsh Mosquitoes, 486
Marson (P.), Glasshouse Pots, 923
Marston (R. B.), Life History of the Ephemerida?, 762
Martin (Prof. C. J.), awarded a Royal medal of the Royal

Society, 699, 848
Martin (Dr. H.), L'Homme fossile de La Quina, 358
Martin (J.), School Geography, 809
Martin (Dr. L. C), The Photometric Matching Field, 26
de Martonne (Prof. E.), Abrege de geographic physique,

129
Marvin (Prof. C. F.), Climatic Changes and Weather

Normals, 952
Marvin (F. S.), Biology and Sociology, 682 ; The Scope of

Science, 567
Maso (Rev. M. S.), PhiUppine Earthquakes, 914
Mason (M.) and C. E. Mendenhall, Theory of the Settling

of Fine Particles, 227
Masson (Sir David Orme), Science and Progress in

Australia, 507
Mast (S. O.), Mechanics of Locomotion in Amoeba, 228
Mather (Prof. T.), Mrs. Hertha Ayrton, 939
Matignon (C), A New Reaction for the Preparation of

Strontium, 958
Matsumoto (H.), The Early Proboscideans, 704
Matthew (Dr. W. D.), Scientific Names of Greek Deriva-

tion, 241
Matthews (W. D.), Fossil Bones in the Rock, 522
Mauchly (Dr. S. J.), The Earth's Electrostatic Field, 915
Maunder (Annie S. D.) and E. W. Alaunder, The Heavens

and their Story, 783
Maurain (C.) and Mme. de Madinhac, The Secular Variation

of the Intensity of the Terrestrial Magnetic Field at
Paris, 28 ; A. Toussaint, and R. Pris, The Measure-
ment of Air Resistance on Railway Material, 347

Maxwell (Sir Herbert), Field Natural History, 679 ;

Greek Orthography in Scientific Names, 502
Maxwell (Prof. S. S.), Labyrinth and Equilibrium, 757
Maynard (G. D.), [obituary article], 871
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Meares (J. W.) and R. E. Neale, Electrical Engineering
Practice. Fourth edition. In 2 vols. Vol. i, 896

Meek (Prof. A.), Essentials of Zoology for Students of

Medicine and First Year Students of Science, 126
;

River Pollution, 722
Meek (Miss E. M.), River Pollution, 913
Mees (Dr. C. E. K.), The " Cine Kodak," 333
Meier (P.), A Small Stellar Mass, 454
Melland (F. H.), In Witcli-bound Africa : an account of

the Primitive Kaonde Tribe and their Beliefs, 824
Mellor (Dr. Ethel), Lichens and their Action on the Glass

and Leadings of Church Windows, 299
Mellor (Dr. J. W.), A Comprehensive Treatise on Inorganic

and Theoretical Chemistry. Vol. 3, 647
Mendenhall (C. E.) and M. Mason, The Stratified Sub-

sidence of Fine Particles, 227
Merritt (Prof. E.), Prof. E. L. Nichols, and C. D. Child,

Luminescence, 178
Mesny (R.) and P. David, Very Short Waves in Wireless

Telegraphy, 958
Metcalf (Dr. M. m!). The Opalinid Cihate Infusorians, 455
Metzger (Dr. J. A.), Principles and Practice of X-ray

Technic for Diagnosis, 277
Meunier (F.), The Electrolytic Overvoltage of Hydrogen,

960
Meyer (F. J.), Assimilating Tissue in the Plant, 771
Michaud (F.), The Electrical Properties of JelHes, 152
Milankovitch (Prof. M.), Theorie mathematique des

phenomfenes thermiques produits par la radiation

solaire, 160
Mill (Dr. H. R.), awarded the gold medal of the Royal

Scottish Geographical Society, 874 ; Bruce of the
Scotia, 821

; ; The Life of Sir Ernest Shackleton,

C.V.O., O.B.E. (Mil.), LL.D., 123
Millar (A.), " Fishing " in Oil-well Drilling, 844
Millard (W. A.) and S. Burr, Skin Spot of Potatoes, 455
Millikan (Prof. R. A.), address to a graduate class at

Stanford University, 909 ; awarded the Hughes
medal of the Royal Society, 699, 848 ; awarded the

Nobel prize for physics for 1923, 767 ; the work of, 767
Mills (Dr. H. H.), Mrs. Hertha Ayrton, 865
Mills (J.), Letters of a Radio-Engineer to his Son, 617
Millspaugh (Dr. C. F.), [death], 698
Milne (G.), appointed a temporary assistant lecturer in

agricultural chemistry in Leeds University, 638
Milner (H. B.), Fire Hazards and Fire Extinction on

Oilfields, 344 ; The Petroleum Industry, 683
Minkowski and Sponer, Free Path of Slow Electrons in

Monatomic Gases, 557
Minton (J. P.) and J. G. Wilson, Correlation between

Physical and Medical Findings on Normal Ears, 460
Miser (H. D.) and C. S. Ross, The Diamond-pipes of

Arkansas, 145
Mitchell (A. E.), Constitution of Dolomite, 21

Mitchell (C. Ainsworth), Ink, 358
Mitra (Sarat Chandra), Disease Godhngs in Eastern

Bengal, 633
Mobius (A. F.), 13 Auflage, Teil 2, Astronomic : Grdsse,

Bewegung und Entfernung der Himmelskorper, 201

Moir (J. Reid), Discovery of an Early Palaeolith in Norfolk,

177 ; The Great Flint Implements of Cromer,
Norfolk, 321

Moll (Prof. J. W.) and Dr. H. H. Janssonius, Botanical
Pen-Portraits, 930

MoUiard (M.), The Determining Factor in the Formation
of Conidia in Sterigmatocystis nigra, 119

MoUison (Dr.), offer to Cambridge University of the
" Mayhew Prize," 607

Monval (P. M.), The Allotropic Transformation of

Ammonium Nitrate at 32° C, 226
Moore (H.), A Text-book of Intermediate Physics, 277
Moore (Dr. J. P.), Californian Polychaetes, 373
Morgan (Sir Charles Langbridge), presidential address

to the Institution of Civil Engineers, 841
Morgan (Prof. C. Lloyd), Emergent Evolution : the Gifford

Lectures delivered in the University of St. Andrews
in the year 1922, 642

Morgan (Prof. G. T.), The Dye-stuffs Industry of Great
Britain, 519

Morgan (J. P.), foundation of a fellowship at Christ's

College, Cambridge, 883

Morgan (Miss M. K.), appointed assistant lecturer in
geography in Leeds University, 638

Morgan (S.), The Preparation of Plantation Rubber, with
a preface and a chapter on Vulcanisation, by Dr.
H. P. Stevens, 468

Morgan (Prof. T. H.), Removal of the Block to Self-
fertilisation in the Ascidian Ciona, 120

Morley (Lord), [obituary article], 481
Morrell (R. A.), appointed lecturer in radiology in

Sheffield University, 920
Morris (Capt. C. J.), The Gorge of the Arun, 633
Morton (E.), appointed assistant lecturer in economic

geology, 777
Moureu (C), C. Dufraisse, and P. Landrieu, Determining

the Heat Capacity of Solids and Liquids, 887
Miiller (Dr.), X-ray Spectograph, 877
Muller (Dr. J. J. A.), Dutch Pendulum Observations in

Submarines, 393, 788
Mulliken (Prof. S. P.), A Method for the Identification

of Pure Organic Compounds by a Systematic Analytical
Procedure based on Physical Properties and Chemical
Reactions. Vol. 4, 580

Mundey (A. H.) and C. C. Bissett, The Effect of Small
Quantities of Nickel upon High-grade Bearing Metal,
491 ; and J. Cartland, Stereotyping, 490

Munro (J. W.) and W. E. Hiley, The Spruce Budworm
Problem in Canada, 885

Murphy (Dr. P.), Virus Diseases of Potatoes, 293 ; and
others. Virus Diseases of Plants, 955

Murray (E. J. D.), elected to a fellowship at Christ's
College, Cambridge, 884

Murray (Dr. H.), The Granting of Certificates in School
Examinations, 73

Murray (Miss M. A.), The Percy Sladen Memorial Fund
Excavations at Borg en Nadur, Malta, 850 ; and A. D.
Passmore, The Sheel-na-gig at Oaksey, 601

Musgrave (C. T.), Plant Propagation, 770
Muspratt (Dr. E. K.), [death], 371 ;

[obituary article], 733
Myers (Dr. C. S.) and E. Farmer, Industrial Psychology

in Coal Mining, 219

Nagaoka (Prof. H.) and Y. Sugiura, On the Regularities of
the Spectral Lines of Iron and the Atomic Magnetic
Field, 359

Nakamura (S.), Earthquake in the Bay of Chijiwa, 486
Narayan (Prof. A. L.), Scattering of Light by Carbon

Dioxide, etc., 850 ; Spectra of Isotopes, 651
Needham (Cadet J. C), awarded the Howard silver medal

of the Royal Meteorological Society, 452
Negretti and Zambra, a new Thermometer, 65
Nernst (Prof. W.), Fifth edition. Revised by L. W. Codd,

Theoretical Chemistry from the Standpoint of
Avogadro's Rule and Thermodynamics, 272

Neuhausen (Dr. B. S.), Experimental Physical Chemistry
for Students in the Medical and Allied Services, 649

Neurdenburg (Elisabeth), translated with annotations by
B. Rackham, Old Dutch Potterj'^ and Tiles, 893

Neville (Prof. E. H.), Prolegomena to Analytical Geo-
metry in Anisotropic Euclidean Space of Three
Dimensions, 582

Nevinny (Prof. J.), [death], 172
Newberry (Prof. P. E.), Egypt as a Field for Anthropo-

logical Research, 422, 940
Newbery (E.), a Proposed Modification of the Cathode

Ray Oscillograph, 527
Newbigin (Dr. Marion I.), awarded the Livingstone gold

medal of the Royal Scottish Geographical Society, 874
Newcomb (Miss E.), appointed assistant lecturer in

education in Leeds University, 638
Newell (Dr. L. C), Practical Chemistry, 587
Newman (M. H. A.), elected a fellow of St. John's College,

Cambridge, 744
Newth (G. S.), A Text-book of Inorganic Chemistry. New

edition, 236
Newton (C. A.), The Microscope in the Examination of

Condensed Milk, 921
Newton and Wright, Ltd., the " Harley " Unit for Dental

Radiology, 769
Nichols (E. F.) and J. D. Tear, Joining the Infra-red and

Electric Wave Spectra, 228
Nichols (E. L.), Notes on Germanium Oxide, 228
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Nicholson (S. B.), Photographic Magnitudes of Satellites

of Jupiter, 555
Nicolle (C.) and E. Conseil, New Facts concerning Measles,

226 ; E. Conseil and A. Cuenod, Preventive Vaccina-
tion against Acute Conjunctivitis due to the Weeks
Bacillus, 380

Niven (Prof. C), [obituary article], 244
Niven (Dr. J.), Observations on the History of Public

Health Effort in Manchester, 275
Nodon (A.), Radioactivity and Solar Radiations, 557
Norbury (A. L.), The Volumes occupied by the Solute

Atoms in certain Metallic Solid Solutions, and their
consequent Hardening Effects, 850

Nordmann (Dr. C), translated by Dr. E. E. Fournier
d'Albe, The Kingdom of the Heavens : Some Star
Secrets, 783

North (S. H.), Oil Power, 468
Noumeroff (B. V.), Perturbations by the Method of

Quadratures, 555
Noyes (A. A.) and Prof. M. S. Sherrill, An Advanced

Course of Instruction in Chemical Principles, 616
Noyes (Prof. W. A.), History of the Development of the

Theory of lonisation, 180
Nunn (Prof. T. P.), Scientific Objects and Commonsense

Things, 746 ; The Education of the People, 424, 692
Nuttall (Prof. G. H. F.), Symbiosis in Animals and Plants,

423, 657 ; the Pasteur Centenary Celebrations, 22

Obaton (F.), Experimental Researches on the Reddening
of Cherries, 75

v. Oechelhaeuser (Dr. W.), [obituary], 172
Ogg (A.), The Crystalline Structure of the Alkaline Sul-

phates, 227
Ogilvie (A.), elected chairman of the Royal Aeronautical

Society, 174
Ogilvie (A. G.), Modern Geography as a Study and as an

Aid, 665
Ogilvy and Co., catalogue of Leitz microscopes, etc., 842
Okada (Dr. T.), awarded the Symons gold medal of the

Royal Meteorological Society, 948
Okill (J.), Internal-Combustion Engines, 468
Oldham (R. D.), The Pamir Earthquake, 191 1, 876
Olson, Nitrogen Content of Wheat Grain, 772
Omori (Prof.), Earthquakes and Pheasants, 20
O'Neill (H.), Hardness Tests on Crystals of Aluminium, 491
Onslow (Mrs. M. W.), awarded a prize fellowship by the

Swedish Federation of University Women, 674
Oostingh (Dr. C. H.), Recent Shells from Java, 771
Orelkin (B.), Space Formulae of Benzene, Naphthalene, and

Anthracene, 456
Ortlepp (Dr. R. J.), the Gape-worm of Chickens, 374
Orton (A.), The Diesel Engine, 468
Orton (Dr. J. H.), A Possible Cure for Cancer, 688 ; On

the Significance of " Rings " on the Shells of Cardium
and other Molluscs, 10 ; Some New Commensals in
the Plymouth District, 861

Orton (W. A.) and R. K. Beattie, The Biological Basis of
Plant Quarantines, 289

Osborn (Prof. H. F.), Giant Hornless Rhinoceros from
Mongolia, 67, 218

Osgood (T. H.), Variation in Photo-electric Activity with
Wave-length for certain Metals in Air, 886

Osman (C. W.), Geology of the Northern Border of Dart-
moor between Whiddon Down and Butterdon Down
958

Ostwald (Prof. Wilhelm), seventieth birthday of, 289
Ostwald (Prof. Wo.), translated by Prof. M. H. Fischer.

Second American edition. An Introduction to
Theoretical and Applied Colloid Chemistry : " The
World of Neglected Dimensions," 236

O'Sullivan (A. C), Corresponding Points on the Curve of
Intersection of two Quadrics, 184

Otashiro (T.), Photographic Blackening and Coloured
Light, 808

Owen (E. A.) and G. D. Preston, X-ray Analysis of
Solid Solutions, 745

Owen (L.), The Phosphate Deposit of Ocean Island 362
Owen (Miss M. N.), Skin Spot of Potatoes, 455
Owens (Dr. J. S.), The London Fogs of November 25-27,

1923, 862
Oxley (Dr. A. E.), The Physicist in the Textile Industries, 707

Paget (Sir R. A. S.), A Primitive Lens, 326
Paine (H. H.) and G. T. R. Evans, Measuring the Rate of

Coagulation of Colloidal Solutions over Wide Ranges,
851

Palmer (C. W.), Powers of Perception of Birds, 688
Pannekoek (A.), Spectroscopic and Trigonometrical

Parallaxes, 702
Pargiter (F. E.), The Royal Asiatic vSociety, 60
Pariselle (M.), A New Working Method for the Preparation

of Camphene, 119
Parkes (A. S.), Some Aspects of Reproduction considered

in relation to Eugenics, 922 ; The Sex-ratio and
Related Phenomena—Foetal Retrogression in Mice, 745

Partington (Prof. J. R.), Early Greek Chemistry, 590
Pascal (P.), Constitution and Evolution of the Metallic

Oxides and Hydroxides, 747 ; Researches on the
Constitution of Insoluble Alkaline Metaphosphates,
28 ; The Magnetic Properties of Cyanic and Cyanuric
Compounds, 119; The slow formation of a definite

compound in mixed crystals, 638
Pascoe (Dr. E. H.), The Reported Meteorite at Quetta, 241
Pasteur, L'Qiuvre de, et ses consequences, 290
Patrick (Dr. A.), appointed professor of medicine in St.

Andrews University, 526
Patte (E.), The Isle of Ashes, an Indo-Chinese Volcano of

recent appearance, 348
Pawlow (Prof. I. P.), experimental demonstration of the

Inheritance of an Acquired Nervous Character, 664
Pear (Prof. T. H.), Imagery in Thinking, 601
Pearson (E. S.), Table of the Logarithms of the Complete

r-Function (for arguments 2 to 1200, i.e. beyond
Legendre's Range), 322

Pearson (Prof. Karl), Charles Darwin, 1809-1882, 245 ;

On the Relationship of Health to the Psychical and
Physical Characters in School Children, 91 ; Tracts
for Computers, 831

Pease (Sir Alfred E.), Edmund Loder ; Naturalist,

Horticulturist, Traveller and Sportsman : a Memoir,
469

Peddie (Prof. W.), Colour Vision and Colour Vision
Theories, 362, 621, 828 ; The Trichromatic Theory
of Colour Vision, 163

Pembrey (Dr. M. S.), N. W. MacKeith, W. R. Spurrell,

E. C. Warner, and H. J. Westlake, The Adjustment
of the Human Body to Muscular Work, 26

Pendred (L. St. L.), The Value of the History of Technology,
701

Penfold (A. R.), The Essential Oils of Callistemon lanceo-

latus and C. viminalis, 408 ; and R. Grant, Eucalyptus
Oils as Germicides, 952 ; The Germicidal Values of

Australian Essential Oils (exclusive of Eucalypts),
Part I., 639 ; The Germicidal Values of the Principal

Commercial Eucalyptus Oils and their Pure Active
Constituents, 256 ; and F. R. Morrison, The Electro-

lytic Reduction of Piperitone, 639
Pereira (Brig-Gen. G. E.), [obituary article], 837
Perkins (M.), Breeding Experiments on the Inheritance

of Acquired Characters, 238
Pern (S.), Different Types of Australian Boomerangs and

Their Fhght, 348
Perrett (Dr. W.), Some Questions of Phonetic Theory.

Chapter 6 : The Mechanism of the Cochlea, 201
Perrette (Mile. Berthe), An arrangement of the Electric

Arc in a Vacuum allowing the Spectra of Metals to

be obtained with very small quantities of material, 814
Perrin (Prof. J.), Observations on Fluorescence, 460 ;

Radio-chemistry of Fluorescence, 674 ; Radio-
chemistry and Fluorescence, 711 ; translated by
D. LI. Hammick, Atoms. Second English edition, 52

Perrine (Prof.), Prof. Lindemann's Theory of the Spiral

Nebulae, 520
Perrokis (N.), The Stability, in the presence of Water,

of a certain number of Binary Mixtures, 815
Perry (W. J.), Distribution of Megahthic Monuments, 164 ;

Immigration and Degeneracy in the United States, 344
Fetch (T.), The Diseases of the Tea Bush, 322
Peters (Prof. R. A.), Inaugural lecture at Oxford, 767
Pethybridge (Dr. G. H.), appointed mycologist to the

Ministry of Agriculture and Fisheries, 333
Petot (A.), A Characteristic Difference between the Modes

of Action of Front and Back Brakes, 563
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Petrie (J. M.), Studies in Plant Pigments. I., 747
Petrie (Sir Flinders), An Egyptian Statue of Menkaura

in London, 20 ; The Cave of Macpelah, 951 ; and
N. Giron, Antiquarian Work in Egypt, 669

Pettersson (Dr. H.), Long-range Particles from Radium-
active Deposit, 540

Pettit (E.) and S. Nicholson, Heat Radiations of Planets,

454
Pfister (Dr. O.), translated. Some Applications of

Psycho-analysis, 86
Philby (H. St. J. B.), The Heart of Arabia : a Record of

Travel and Exploration. 2 Vols., 127
Philippot (H.), Comparison of Time by Wireless Telegraphy

in 1922, 959
Phillips (Prof. H. B.), Differential Equations, 897
Phillips (J. B.), Weather at Falmouth in 1922, 178
Pick (W. H.), Upper-Air Observations in North Russia, 248
Pickering (Prof. W. H.), A Remarkable Meteoric Procession,

805 ; The Axis of Mars, 950
Pienkowski (Prof. S.), Gradient of Potential near

Electrodes, 99
Pilcher (R. B.), National Certificates in Chemistry, 793
Pile (S.) and R. G. Johnston, A Tested Method of Labora-

tory Organisation, 469
Piper (S. H.) and E. N. Grindley, The Fine Structure of

Some Radium Salts of the Fatty Acids in Soap Curds,

745
Pisarjevski (L.) and M. Rosenberg, The Paths of Electrons

in Solution, 405
Pitt (Frances), Shetland Pirates and Other Wild Life

Studies, 679
Plaskett (H. H.), A Possible Origin of the Nebular Lines,

392
Plaskett (J. S.), Fixed Calcium Clouds in Interstellar

Space, 912
Playfair (G. L), Notes on Freshwater Algae, 304
Pockhngton (Dr. H. C), The Transfinite Ordinals of the

Second Class, 57
Pocock (R. I.), The Gorilla's Foot, 827
Pollitt (A. A.), The Causes and Prevention of Corrosion, 357
Ponte (Prof. G.), The Recent Eruption of Etna, 546
Poole (H. H.), The Convection of Heat in Vertical Water

Columns, 923
Portevin (A.), The Relation between Young's Modulus and

the Atomic Volume, 674 ; and F. Le Chatelier,

Obtaining, by Heat Treatment, Light Aluminium
Alloys of High Tensile Strength not containing

Magnesium, 347 ; Unusual form of Crystallisation

of Cementite in Steel, 728 ; and P. Chevenard, A
Dilatometric Study of the Transformations and
Thermal Treatment of Light Alloys of Aluminium, 492

Potter (H. H.), The Proportionality of Mass and Weight,

778
Powell (H. J.), Glass-making in England, 612

Pownall (J. F.), A Standard System for Scientific and
Technical Publications, 794

Prain (Sir David) and others. The Oxford Botanic Garden,

24
Prashad (B.), The Respiration of the Ampullariidae, 527
Pregl (Prof. F.), awarded the Nobel prize for chemistry

for 1923, 767
Prescott (W.), bequest to Liverpool University, 777
Preston (H.), appointed assistant science tutor in Leeds

University, 638
Prey (Prof. A.), Prof. C. Mainka, Prof. E. Tams, Natur-

wissenschaftliche Monographien und Lehrbiicher.

Vierter Band : Einfiihrung in die Geophysik, 614
Prianichnikov (M.), The Assimilation of Ammonia by the

Higher Plants, 639
Prior (Dr. G. T.), The Chemical Composition of the

Ashdon Meteorite, 779 ; The Meteoric Stone which
was seen to fall at Ashdon on March 9, 1923, 118 ;

The Sinai Meteorite, 118

Proctor-Smyth (Mrs. S. D.) and Miss Mary Proctor,

Biography of Richard A. Proctor, 865
Prout (Dr. H. G.), A Life of George Westinghouse, 583
Przibram (Dr. H.), Experiments on Alytes and Ciona, 899 ;

The Causes of Animal Colouring, 675 ; The Trans-
plantation Experiments made by R. G. Harrison, 675

Pulfrich (Prof. C), Die Stereoskopie im Dienste der
Photometric und Pyrometrie, 468

Pumpelly (Prof. R.), [death], 482
Punnett (Prof. R. C.), Heredity in Poultry, 571
Piiringer (K.), Chemical Analysis of the Leaves and

Flowers of Chamesnerion augustifolium , 675
Puthomme (M.), Study of the Secondary X-rays, 492
Putnam (G. E.), Supplying Britain's Meat, 617
Pye (D. R.), Heat and Energy, 721
Pye-Smith (Dr. J.), Scientific Terms derived from the

(Ircek Language, 371

Quintus (R. A.), The Cultivation of Sugar Cane in Java :

an Elementary Treatise on the Agriculture of the
Sugar Cane in Java, and more especially on its

cultivation on the Krian Sugar Estate, 824

Radin (P.), The Winnebago American Indians, 521
Rainich (G. Y.), Tensor Analysis without Co-ordinates, 227
Raman (Prof. C. V.), The Scattering of Light by Aniso-

tropic Molecules, 165 ; The Scattering of Light by
Liquid and Solid Surfaces, 281

Rambaut (Dr. A. A.), [death], 599 ;
[obituary article], 628

Rambu.sh (N. E.), Modern Gas Producers, 389
Ramsbottom (J.), Amanita m,uscaria on Hampstead

Heath, 791 ; elected president of the British Myco-
logical Society, 666

Ramsden (Prof. W.) and others, Interfacial Phenomena,
671

Randoin (Mme. L.), Study of the Vitamins in Molluscs, 492;
and H. Simonnet, Influence of the nature and
quantity of the Glucides present in a Ration deprived
of factor B on the precocity of appearance of the
Accidents of Polyneuritis in Birds, 815

Rankine (Prof. A. O.) and others. Loud-speakers for

Wireless and other purposes, 878
Rasmussen (K.), Researches in Arctic Canada, 17
Rasor (Prof. S. E.), Mathematics for Students of Agri-

culture, 128
Rathbun (Miss Mary J.), Fossil Crabs from Haiti, 20
Rathke (Prof. H. B.), [death], 663
Rau (L. R.), The Age of the Uttatur Marine Transgression,

76
Rawlins (F. I. G.), The Microscope in Physics, 886
Rayleigh (Lord), Further Studies on the Glow of Phos-

phorus and its Extinction by Moist Oxygen, 778
Read (Mrs. A. P.), proposed use of the bequest by, 744
Read (Sir Hercules), Collaboration in Archaeological Re-

search with Foreign Nations, 142
Read (Prof. J.), appointed professor of chemistry and

director of the Chemistry Research Laboratory in

St. Andrews University, 73
Read (J.) and G. J. Burrows, The Dilution of Ethylene-

bromohydrin with Water, 256
Reader (R. C), Effects of Rate of Cooling on the Density

and Composition of Metals and Alloys, 490
Redeke (Dr. H. C.) and others. Flora en Fauna der Zuider-

zee, 533
Redmayne (Sir Richard), The Valuation of Mines, 891

Regan (C. Tate), " Guide to the Mollusca," 166

Reich (R.), New Organometallic Compounds : Copper
Phenyl and Silver Phenyl, 347

Reid (Sir James), [death], 62
Reilly (Dr. J.), The Thermal Decomposition of Wood, 157
Remsen (Dr. I.), An Introduction to the Study of the

Compounds of Carbon or Organic Chemistry. Re-
vised and enlarged with the collaboration of the

author by Prof. W. R. Orndorff, 897 ;
bestowal upon,

of the Priestley medal of the American Chemical

Society, 632
Reynolds (J. H.), The Gaseous Nebulas, 375 ;

The Spiral

Nebulae as Dust-clouds, no ; The Spiral Nebulae, 668

Reynolds (S. H.), The Igneous Rocks of the Tortworth
Inlier, 813

Reynolds (Dr. W. C), Globular Lightning, 903 ; Thunder-
storms and Ozpne, 396

Ricardo (H. R.), The Internal Combustion Engine. Vol.

2 : High-speed Engines, 350
Rice (W. H.), Hawaiian Legends, 556
Richards (Prof. H. C), The Great Barrier Reef, 213
Richardson (C. A.), Methods and Experiments in Mental

Tests, 6
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Richardson (H.), A Representative Scientific Council, 68g
Richardson (L. F.), Attempts to measure Air Temperature

by shooting spheres upward, 814
Richet (C), The Influence of Removal of the Spleen in

Cases of Insufficient Feeding, 408
Richter (V. von), edited by Prof. R. Anschiitz and

Dr. H. Meerwein. Vol. 3 : Heterocyclic Compounds.
Translated by Dr. E. E. Fournier d'Albe. Organic
Chemistry : or Chemistry of the Carbon Compounds,
52

Ricker (Prof. C. W.) and C. E. Tucker, Electrical Engineer-
ing Laboratory Experiments, 587

Rimmer (W. B.), Spectroscopic Parallaxes, 216
Rinal (M.), The Active Principles of the Yellow Tulip

{Homeria pallida), 639
Ripper (Dr. W.), conferment upon, of the title of emeritus

professor of mechanical engineering, 183
Rishbeth (O. H. T.), Australian Railway Development, 955
Ritchie (A. D.), Scientific Method : an Inquiry into the

Character and Validity of Natural Laws, 278
Ritchie (Dr. J.), Insecticides, 792 ; Man and Scotti.sh

Animal Life, 169
Ritson (J. A. S.), appointed professor of mining in Leeds

University, 255
Rivers (Dr. W. H. R.), Conflict and Dream, 87 ; Psycho-

logy and Politics, and other Essays, 87
Rivett (Prof. A. C. D.), Pan-Pacific Science Congress,

Australia, 1923 ; The Phase Rule and the Study of

Heterogeneous Equilibria : an Introductory Study,
236

Roaf (Prof. H. E.) and others. The Properties of Mem-
branes, 671

Robbins (F.), A Large Refractor for Johannesburg, 104
Robinson (A.), Titanium, 912
Robinson (H.), The Secondary Corpuscular Rays pro-

duced by Homogeneous X-rays, 778
Robinson (Prof.), Octet Stability in relation to Orientation

and Reactivity in Carbon Compounds, 180
Robson (G. C), Reproduction in Paludestrina jenkinsi, 601
Rockefeller, Jr. (J. D.), gift to the New York Zoological

Society, 768
Rogers (Dr. F.), Crystallisation of Cementite in Steel, 902
Rogers (R. A. P.), [death], 629
Rohan-Chabot (de). Magnetic Measurements in Angola

and in Rhodesia by the Rohan-Chabot Expedition, 408
Rohmann (Dr.), appointed professor of mathematics and

physics in the Forstlichen College, Hann, 527
Rohr (Dr. M. von). The Thomas Young Oration, 872
RoUier (Dr. A.), with the collaboration of Drs. A. Rosselot,

H. J. Schmid, and E. Amstad, Heliotherapy, 197
Ronaldshay (Earl of). Lands of the Thunderbolt : Sikhim,

Chumbi, and Bhutan, 94
Roscoe (Sir H. E.) and C. Schorlemmer, A Treatise on

Chemistry. Vol. 2 : The Metals. New edition
completely revised by H. M. Jones and others.
Part I., 716

Roscoe (Rev. Canon J.), The Bakitara at Banyoro : the
first part of the Report of the Mackie Ethnological
Expedition to Central Africa, 358 ; The Banyankole :

the second part of the Report of the Mackie Ethno-
logical Expedition to Central Africa, 787

Rose (Dr. R. L. Smith) and R. H. Barfield, Direction
Finding by Reception, 522, 691

Rosenhain (Dr. W.), Science and Industry in America, 912 ;

Solid Solutions and Inter-metallic Compounds, 832
Rosenheim (Dr. O.), Amanita muscaria on Hampstead

Heath, 622
Roser (Prof. W.), [obituary article], 482
Ross (A. D.) and R. D. Thompson, Magnitude Observa-

tions of the Star Beta Ceti, 76
Ross (P. A.), Change in Wave-length by Scattering, 228
Ross (Sir Ronald), Malaria and Anopheles funestus in

Mauritius, 935 ; Memoirs : with a full account of
the Great Malaria Problem and its Solution, 3 ; The
Management of Medical Research, 541 ; Dr. Jesse W.
Lazear and Yellow Fever, 762

Rossiger (M.), Velocity Distribution of Electrons from
Incandescent Oxides, 952

Roth (H. Ling), The Origin of American Quill-work, 521
Rothe (E.), Earthquakes in France in 1920-21, 639 ; in

1922, 711

Rothschild (Hon. N. C), [death], 599 ;
[obituary article],

697 ; bequests of the, 838
Roubaud (E.), presented with the Chalmers medal of the

Royal Society of Tropical Medicine and Hygiene, 842 ;

The Physiological Condition of Zootropism in Mos-
quitoes, 888 ; and J. Descazeaux, A Bacterial Agent
Pathogenic to the Common Fly, Bacterium delendce-

musccB, 711
Rouch (J.), Researches on Shoals with the Aid of the

Divergent Drag, 851
Roughton (F. J. W.), elected a fellow of Trinity College,

Cambridge, 638
Royds (Dr. T.), appointed director of the Kodaikanal and

Madras Observatories, 63
Ruark (A. E.), F. L. Mohler, P. D. Foote, and R. L.

Chenault, The Spectra of Fifth Group Metals, 831
Rubey (W. W.), Sub-surface Geology in Oilfields, 914
Rumbold (W. G.), Nickel Ores, 756
Ruska (Prof. J.), Al-Razi (Rhazes) as a Pioneer Chemist,

913
Russell (Dr. A.), elected president of the Institution of

Electrical Engineers, 108
Russell (A.), Nadorite in Cornwall and Beraunite (Eleo-

norite) in Co. Cork, 779
Russell (Dr. A. S.), A Calculation of the Atomic Weights

of Isotopes, 588 ; The Isotopes of Lead, 619
Russell (B.), The ABC of Atoms, 895
Russell, Adams, and Joy, Stellar Masses, 454
Rutherford (Sir Ernest), The Electrical Structure of

Matter, 409 ; The Life History of an a-Particle, 289,

305
Rutherford (Dr. J. G.), [death], 172
Ryan (Prof. C), Educational Journalism, 347
Ryan (Prof. H.), The Production of Air-dried Peat, 389
Ryd (Dr. V. H.), Travelling Cyclones, 562
Ryde (J. W.), Rare Gas Discharge Lamps, 944

Sabatier (Prof. P.), translated by Prof. E. E. Reid,
Catalysis in Organic Chemistry, 586

Sadler (Sir Michael), proposed memorial to, in Leeds
University, 150

Sager (J. L.), Soil Acidity and Light Intensity, 670
Saha (Prof. Megh Nad), On Continuous Radiation from

the Sun, 282
St. John (Prof. C. E.), The Einstein Shift in the Solar

Spectrum, 632, 912
St. John (H.), A Botanical Exploration of the North

Shore of the Gulf of St. Lawrence, 222
Salaman (R. N.), A Leaf Index as a Help to the Identifica-

tion of Potato Varieties, 922
Salisbury (Dr. E. J.), conferment upon, of the title of reader

in plant ecology, 673 ; The Relation of Earthworms
to Soil Reaction, 813

Salisbury (Lord), The Department of Scientific and In-

dustrial Research, 609
Salter (C. S.), Volumetric Determination of Rainfall, 146
Sampson (H. C), The Coconut Palm : the Science and

Practice of Coconut Cultivation, 321
Sampson (K.), Control of Bunt and Smut, 633
Sandford (K. S.), A. S. Kennard, B. B. Woodward, and

R. C. Spiller, The River-Gravels of the Oxford
District, 74

Santayana (G.), Scepticism and Animal Faith : Intro-

duction to a System of Philosophy ; The Life of

Reason : or the Phases of Human Progress. Second
edition. In 5 vols., 572 ; The Unknowable, 739

Sarasin (F.) and others. Die steinzeitlichen Stationen des
Birstales zwischen Basel und Delsberg. Prahistorischer

und anthropologischer Teil von Fritz Sarasin. Pala-

ontologischer Teil von H. G. Stehlin, unter Mitwirkung
von Th. Studer (Aves). Neue Denkschriften der
Schweizerischen Naturforschenden Gesellschaft. Band
liv. Abh. 2, 276

Saunders (C. B.), Methods of Seed Analysis, 735
Savage and Hunwicke, Condensed Milk, 293
Sayce (Prof.), Early Hittite Records, 913
Schedler (A.), Magnetic Survey of the Balkans, 953
Schjelderup (Prof. H. K.), The Theory of Relativity and

its Bearing upon Epistemology, 377
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Schleiermacher (Dr. A.) and Dr. K. Schachenmeier, Prof-

O. Lehmann, 451
Schmidt (Dr. J.), appointed reader in chemistry at the

Engineering College, Esslingen, 379
Schmidt (Dr. Johs.), Consumption of Fish by Porpoises,

902 ; Oceanography, 784 ; Tenacity of Life of an Eel,

205
Schoenflies (Prof. A.), Theorie der Kristallstruktur : ein

Lehrbuch, 719
Scholl (Prof. H.), [obituary], 172
Schonland (B. F. J.), Cathode Ray Absorption, 924
Schonland (S.), South African Cyperaceae, 221
Schorr (Prof.), " Eigenbewegungs-Lexicon," 247
Schott (Prof. G. A.), Some Consequences of the Gravita-

tional Deflexion of Lights, 471 ; The Scattering of

X- and 7-rays by Rings of Electrons, 26
Schroeder (H.), History of Electric Light, 735
Schroeter (J. F.), Spezieller Kanon der zentralen Sonnen-

und Mondfinsternisse, welche innerhalb des Zeitraums
von 600 bis 1800 N. Chr. in Europa sichtbar waren,

389
Schroter (Prof. C), The Swiss National Park, 478
Schumann (Dr. W.), appointed professor of theoretical

electrotechnics at the Munich Technical College, 379
Schwartz (B.), The Life-history of the Horse Oxyuris, 404
Schwarz (Prof. R.), translated by Dr. L. W. Bass, The

Chemistry of the Inorganic Complex Compounds :

An Introduction to Werner's Co-ordination Theory,
617

Scott (E. Kilburn), A. Le Prince as a Pioneer in Kine-
matography, 213 ; Globular Lightning, 760

Scott (J. W.), Incidence of Mathematico-physical Specula-
tion on Philosophy, 921

Scott (Prof. W. D.), The Use of Mental Alertness Tests for

Prospective University and College Students, 812
Scott-Moncrieff (W. D.), Production of Smokeless Fuel, 249
Scripture (Dr. E. W.), The Study of English Speech by

New Methods of Phonetic Investigation, 160
Sears (Prof.), Philanthropy in the History of American

Higher Education, 226
Sears (J. E.), Precise Length Measurements, 768
Seashore (C. E.), Measurements on the Expression of

Emotion in Music, 639
Seeliger (R.), Temperature of the Crookes Dark Space in

Glow Discharge, 603
Sekine (Mr.), Upper Air Results in Japan, 522
Seligman (Prof. C. G.), Psycho-Analysis and Anthropology,

933
Sen (S. N.), The Distribution of Air Density over the

Globe, 814
Senderens (J. B.), The Manufacture of Ethyl and Methyl

Ether, 152 ; and J. Aboulenc, The Catalytic Prepara-
tion of the Amino-cyclohexanols, 226

Senior-White (R.) and Dr. H. Scott, Discovery of Asco-
dipteron in Ceylon, 206

Seward (Prof. A. C.), Micrography as a Fine Art, 930 ;

The Evolution of the Palaeozoic Flora, 334
Sewell (Major R. B. S.), Geographic and Oceanographic

Research in Indian Waters, 923 ; The Influence of
Barometric Pressure on the Specific Gravity of the
Surface Water in Indian Seas, 789

Shanks (W. F.), appointed professor of physiology in

Leeds University, 638
Shann (E. O. G.), Present Position in International

Exchange, 76
Shapley (Dr. H.), Photography of Meteors, 143
Shapovalov, Skin Spot of Potatoes, 455
Shaw (Sir Napier), awarded a Royal medal of the Royal

Society, 699, 848 ; and D. Brunt, Towards a Basis of
Meteorological Theory, 709

Shaw (Lady), [obituary article], 482
Shaxby (J. H.), Studies in Brownian Movement, II., 813
Shearer (Dr. C), Sexual Phvsiology, 621
Sheen (A. R.) and Prof. W. E. S. Turner, The Effect of

Titania on the Properties of Glass, 710
Shenstone (A. G.), lonisation Potentials of Copper and

Silver, 100
Sheppard (T.), Bronze Age Weapons in the Hull Museum,

hi; Fall of an Alleged Meteorite at Immingham, 371

;

Red Deer from the Holderness Peat, 806 ; Zoological
Bibliography, 652, 794, 865

Sherrington (Sir Charles), an honorary degree conferred
upon, by the University of Wales, 1 50 ; elected a corre-
sponding member of the Paris Academy of Sciences,

910 ;
presidential address to the Royal Society, 845 ;

recommended as president of the Royal Society, 699 ;

Recruitment Type of Reflexes, 885
Shetelig (Dr. H.), Primitive Tider i Norge : En oversigt

over stenalderen, 390
Sidgwick (Dr. H. V.), The Nature of the Non-polar Link,

179
Sidis (Dr. B.), [death], 802
Silberstein (Dr. L.), The Crossed-orbit Model of Helium,

53 ; The True Relation of Einstein's to Newton's
Equations of Motion, 788

Silvester (W. A.), Identification of Pure Organic Com-
pounds, 791

Simeon (F.), The Carbon Arc Spectrum in the Extreme
Ultra-violet, II., 813

Simon (Dr. C. E.), A Manual of Clinical Diagnosis by
means of Laboratory Methods, for Students, Hospital
Physicians, and Practitioners. Tenth edition, 158

Simon (J. L.), Oxidation of Carbon, 249
Simon (L. J.), The Sulphochromic Oxidation of the Aro-

matic Hydrocarbons and the Present Conception of

Graphite, 304 ; and E. Aubel, Is Pyruvic Acid one
of the Terms of Decomposition of Glucose in the
Course of Glycolysis ? 120 ; and M. Frerejacque, The
Action of Dimethyl Sulphate on Salicylic Acid, etc.,

564
Simpson (Sir Benjamin), [death], 62
Simpson (E. S.), Secondary Sulphates and Chert in the

Nullagine Series, 75
Simpson (Dr. G. C), Problems of Hydrone and Water :

the Origin of Electricity in Thunderstorms, 620 ;

Thunderstorms and Globular Lightning, 727
Simroth (Prof. H.), Vierte Aufiage, durchgesehen und

verbessert von Prof. F. Hempelmann. Abriss der
Biologic der Tiere. Teil I., 277

Singer (Mrs. D. W.), Medieval Science, 646
de Sitter (Prof. W.), Problems of Fundamental Astronomy,

147
Skeat (Dr. E. G.), (Mrs. Woods), The Principles of Geo-

graphy, Physical and Human, 236
Sleen (Dr. W. G. N. van der), A Zoological Tribute, 496 ;

The Brackish-water Area of the Zuiderzee, 533
Sloane (T. G.), Studies in Australian Entomology, XVIII.,

76
Slovtzov (Prof. B.), Nutrition Problems during Famine

Conditions in Russia, 328
Smith (A. Dunbar), appointed architect of the new library

of Armstrong College, 407
Smith (Prof. A, W.), The Elements of Applied Physics,

587
Smith (Miss E. Philip), Effects of Anaesthetics on Plants,

654
Smith (Prof. G. Elliot), Psycho-analysis and Anthropology,

761 ; The Study of Man, 440 ; Tutankhamen and
the Discovery of his Tomb by the late Earl of Car-
narvon and Mr. Howard Carter, 611

Smith (Dr. J. Pye), Scientific Terms derived from the Greek
Language, 371

Smith (N. J. G.), The Parasitism of Helminthosporium
gramineum Rab, 922

Smith (R. A.) and E. J. Wayland, Primitive Stone Weapons
from Uganda, 144

Smith (R. C), Lace-wing Flies, 218
Smith (S. Berkeley), loan of Chinese Porcelain to the

Cheltenham Public Museum, 736
Smith (Dr. T.), Comparative Pathology, 848
Smith (T.), A General Survey of the Thin Double Lens, 638
Smith (W. Bernard), Elements of Natural Science. Part

2, 434
Smithells (Prof. A.), appointed director of the Salters'

Institute of Industrial Chemistry, 108 ; conferment
of the title of emeritus professor upon, 812

; proposed
portrait and fellowship or scholarship in commemora-
tion of, 841

Soddy (Prof. F.), Science and Economics, 55 ; The
Inversion of Science, 839 ; The Origins of the Con-
ception of Isotopes, 208, 214

Soldau (P.), Equilibrium in the System Gold-zinc, 492



Nature, 1
February 2, 1924

J

Name Index XXI

Southall (Pxof. J. P. C), Mirrors, Prisms, and Lenses : a
Text-book of • Geometrical Optics. Enlarged and
revised edition, 685

Spalding (Prof. F. P.), [death], 698
Spearman (Prof. C), The Nature of " Intelligence " and

the Principles of Cognition, 356
Spencer (L. J.), Euclase and Platinum from Diamond

Washings in British Guiana, 778 ; and E. D. Mountain,
New Copper-lead Minerals from the Mendip Hills
(Somerset), 117

Springer (P.), Revision of the Catillocrinidae, 633
Stalker (Prof. A. M.), resignation of the chair of medicine

in St. Andrews University, 150
Standley (P. C), expedition to Panama, 841
Stannig, March, and Fritz, a Direct Reading X-ray

Spectrometer, 603
Stanton (Dr. T. E.), Friction, 684
Stapf (Dr. O.), New Plants, 703
Starling (Prof. E. H.), Hormones, 795 ; The Capillary

Blood-vessels, 270
Starling (S. G.), Levels and Level Bubbles, 74
Stead (Dr. J. E.), [death], 698 ;

[obituary article], 801
Stebbing (Prof. E. P.), The Forests of India. In 3 vols.

Vols. I. and II., 751
Stecker (Prof. H. F.), [death], 908
Steel (Jessie K.), Anatomical Features of the Mature

Sporophyte of Selaginella uliginosa, 460 ; Some
Abnormal Sugar-canes, 924

Steen (S. W. P.), elected a fellow of Christ's College,
Cambridge, 920

Stefansson (Dr. V.), Hunters of the Great North, 685 ;

Polar Temperatures and Coal Measures, 162, 472 ;

The Musk Ox in Arctic Islands, 590 ; the Wool of the
Musk Ox, 804

Steinke (E.), An Advance in Photometry, 115
Steinmetz (Dr. C. P.), [obituary], 734
Stekel (W.), translated by Rosalie Gabler, Conditions of

Nervous Anxiety and their Treatment, 86
Stenhouse (Lieut. J. R.), appointed master of the Dis-

covery, 174
Stensio (Dr. E.), Dissecting a Devonian Fish, 740
Steward (G. C), appointed fellow and lecturer in mathe-

matics at Emmanuel College, Cambridge, 72
Stieglitz (J.), A Theory of Colour Production, 639
Stiles (Dr. C. W.), The Origin of Disease Germs, 700 ;

Zoological Nomenclature : Spirifer and Syringothyris,

473
Stiles (Prof. W.), Plant Physiology and Vitalism, 876
Stillwell (F. L.) and P. G. W. Bayly, An Antarctic Meteor-

ite, 334
Stock (Prof. A.), translated by S. Sugden. Revised and

enlarged. The Structure of Atoms, 232
Stockman (Sir Stewart), elected president of the Royal

College of Veterinary Surgeons, 63
StoU (A.), The Ergot Problem, 880
Stopes (Dr. Marie C.), Population and Unemployment, 688

;

The Microscopy of Recent Coal Research, 710
Storrow (B.), Distribution of Herring Shoals, 951
Straelen (V. Van) and M. E. Denaeyer, The Fossil Eggs

of the Upper Cretacean of Rognac in Provence,
959

Strangeways (T. S. P.) and H. E. H. Oakley, The immedi-
ate changes observed in Tissue Cells after exposure
to soft X-rays while growing in vitro, 26

Stratton (Prof. G. M.), Cattle and Excitement from Blood,
669

Strohl (Dr. J.), The " Concilium Bibliographicum," 540
Stromberg (Dr. G.), The Want of Symmetry in Stellar

Velocities, 600
Stromeyer (C. E.), Tests on Boiler Material, 953
Strong (Dr. W. M.), Rock Paintings in Papua, 951
Stubbs (F. J.), Insecticides, 792
Stumper (R.), The Chemical Composition of the Nests of

Apicoternies occultus, 380
Sturt (G.), (" George Bourne "), The Wheelwright's Shop,

586
Stutzer (Dr. A.), [death], 698
Sucksmith (W.) and L. F. Bates, a Null Method of Measur-

ing the Gyro-magnetic Ratio, 813
Sullivan (Dr. L. R.), Polynesian Types, 739
Sully (Prof. J.), [death], 698 ;

[obituary article], 733

Sutton (Sir John Bland), elected president of the Royal
College of Surgeons of England, 108

Sutton (J. R.), The Genesis of Diamond, 959
Sutton (L. J.), The Climate of Khartoum, 248
Suyehiro (K.), A Mercury Flash-light for Photography, 219
Svedberg (Prof. T.), conferment upon, of an honorary

doctorate by Wisconsin University, 255
Swarts (Prof. F.), Cours de chimie organique. Trois.

edition, 580 ; The Catalytic Hydrogenation of
Organic Compounds containing Fluorine, 960

Swift and Son, Ltd., J., Catalogue of Petrological and
Mineralogical Accessories, 371

Swift (Prof. F. H.), The Financing of Public Instruction,

527
Swinhoe (Col. C), [death], 871
Szegloff (Mile. O.), The Adaptation of Plants to the

Duration of the Bright Period of the Day, 120

Taber (Prof. S.), West Indian Earthquakes, 145
Tadokors (T.) and S. Sato, Colloidal Properties of Rice

Starch, 487
Tansley (A. G.), Aspects of the Study of Botany, 423 ;

Elements of Plant Biology, 273
Tatchell (Rev. Frank), The Happy Traveller; a Book

for Poor Men, 321
Tattersall (Prof. W. M.), Crustacea Amphipoda, 923
Taylor (E. W.), The Primary and Secondary Image

Curves formed by a Thin Achromatic Object Glass
with the Object Plane at Infinity, 74

Taylor (G.), The Warped Littoral around Sydney. Pt. I.,

256
Taylor (G. I.), appointed to a Yarrow professorship, 847
Teale (T. P.), [death], 802

;
[obituary article], 837

Teisen (T.), The Design of Pot Arches, 151
Telechron Electric Transmitter Co., Recording Water-

levels Electrically, 178
Terroine (E. F.), P. Fleuret, and T. Strieker, Role of the

deficient Proteids in supplying the minimum Nitrogen
requirement, 492 ; and H. Barthelemy, The composi-
tion of the Organisms in the course of Ovogenesis
in the Frog, Rana fusca, 348

ThaUinner (Dr. W.) and Margaret C. Perry, Effect of
Plant Extracts on Blood Sugar, 164

Thaxter (Dr. R.), Tropical American Ascomycetes, 843
Thiselton-Dyer (Sir William), Tribute to, 182
Thomas (Dr. E. N. Miles), The Seedling Anatomy of the

Genus Ricinus, 118
Thomas (H. H.), appointed University lecturer in botany

in Cambridge University, 708
Thomas (J. S.) and R. W. Riding, The Polysulphides of

Ammonium, etc., 527
Thomas (Dr. T.), Outlines of the Calculus for Science

and Engineering Students, 721
Thompson (Prof. D'Arcy W.), A Puzzle Paper Band, 56
Thompson (Mrs. F. F.), gift to the New York Zoological

Society from the estate of, 768
Thompson (L.), The Motion of a Falling Chronograph

Projectile, 639
Thomson (Prof. A.) and L. H. D. Buxton, Climate and

the Nasal Index, 770
Thomson (Prof. G. P.), Test of a Theory of Radiation, 26
Thomson (Prof. J. A.), The New Natural History : being

the twenty-fifth Robert Boyle lecture delivered
before the Junior Scientific Club of the University
of Oxford on 6th June 1923, 720

Thomson (Sir J. J.), The Electron in Chemistry : being
five lectures delivered at the Franklin Institute,

Philadelphia, 819 ; The Electron in relation to
Chemistry, 179 ; The Polarisation of Double Bonds,
826

Thomson (W.), [obituary article], 697
Thorndike (Prof. L.), A History of Magic and Experimental

Science during the first Thirteen Centuries of our Era.
2 Vols., 646

Thornton (H. G.), Bacteria of the Soil, 49 ; Lohnis and
Fred's Agricultural Bacteriology, 931

Thorpe (Sir Edward), A Dictionary of Applied Chemistry.
Vol. 4. Revised edition, 647 ; Manufacture of Acids
and Alkalis, 385
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Thorpe (Prof. J. F.), Synthetic Colouring Matters, 531 ;

and Dr. C. K. Ingold, Synthetic Colouring Matters :

Vat Colours, 318
Thorpe (M. R.), New Restorations in the Yale Peabody

Museum, 522
Thouless (R. H.), The Psycho-galvanic Phenomenon, 779
Thursby-Pelham (D.), The Placentation of Hyrax Capensis,

745
Thwaites (R. E.), Liquid Fuels in Australia, 487
Tiede (E.), Frau H. Tomaschek, and A. Schleede, Lumin-

escence of Boron Nitride and Calcium Tungstate, 877
Tigerstedt (Prof. C. C. O. R.), [death], 871
Tillyard (Dr. R. J.), The Ertibioptera or Webb-spinners of

Western Australia, 75
Tindale (N. B.), Praying Insects of AustraUa, 703
Toch (Prof. M.), How to paint Permanent Pictures, 390
Todd (Dr. R. H.), awarded the gold medal of the British

Medical Association in Australia, 18

Todd (T. W.), Effect of drying upon the Skull, 455
Tolman (R. C), S. Karrer, and E. W. Guernsey, The

Mass of the Electric Carrier in Metals, 120

Tornquist (A.), Cretaceous Overfolding in the Alpine
Region, 557

Trail (the late Prof. J. W. H.), a memorial mural tablet

to, presented to Aberdeen University, 883
Treadwell (Prof. W. D.), Electrometric Methods in

Analytical Chemistry, 776
Tregarthen (J. C), John Penrose : a Romance of the

Land's End, 536
Treves (Sir Frederick), [death], 871
Troland (Dr. L. T.), The Present Status of Visual Science,

532
Trousset (J.) and L. Gramont, Correction to the Longitude

of Bordeaux Observatory, 65
Truffaut (G.) and N. Bezssonoff, The Influence of the

Sugar Concentration of the Media on the Activity
of Nitrogen-fixing Bacteria, 674

Trumpler (R.), Soldner and the Gravitational Shift of

Light, 520
Tryhorn (F. G.) and S. C. Blacktin, The Formation of

Anomalous Liesegang Bands, 151
Tsuboi (S.), A Dispersion Method of determining Plagio-

clases in Cleavage-flakes, 117 ; Optical Dispersion
of three intermediate Plagioclases, 117

Tuckey (T. W. T.), Buildings in Japan, 948
Tupper-Carey (Miss R. M.) and Prof. J. H. Priestley,

Composition of the Cell Wall at the Apical Meristem
of Stem and Root, 26

TurnbuU (H. W.), A Geometrical Interpretation of the
complete System of the Double Binary (2, 2) Form, 886

Turner (A. J.), A revision of the Australian Anerastrianae
(Lepidoptera), 924

Turner (Dr. E. E.), Stereoisomerism among Derivatives of

Diphenyl, 439
Turner (Prof. W. E. S.), Glass-making in England, 612

;

Specifications in the Glass Industry, 151 ; The
British Glass Industry, its Development and Out-
look, 64

Tutton (Dr. A. E. H.), The work of, 141
Tychonis Brahe opera omnia. Edidit I. L. E. Dreyer.

Tomi quinti, fasc. posterior, 278

Urbain (Prof. G.), Celtium or Hafnium ? 374
Uvarov (B. P.), The Periodicity and Migrations of

Locusts, 521

Vaillant (P.) , The Influence of Small Variations of Tempera-
ture on the Conductivity of Solid Salts and the Role
of the Humidity in this Phenomenon, 674

Van Rhijn (Prof.), Report on the Kapteyn Selected
Areas, 292

Varendonck (Dr. J.), The Evolution of the Conscious
Faculties, 235

Vaughan (T. W.), The Larger Tertiary Foraminifera
from Tropical and Sub-tropical America, 228

Vavon (G.) and D. Ivanoff, Catalytic Hydrogenation and
Steric Hindrance, 408 ; and S. Kleiner, 380

Venkataramaiah (Prof. Y.) and Bh. S. V. Raghava Rao,
Active Hydrogen by Electrolysis, 57

Venn (Dr. J.) and J. A. Venn, Alumni Cantabrigienses :

a Biographical List of all known Students, Graduates,
and Holders of Office at the University of Cambridge,
from the Earliest Times to 1900, Part I. Vol. 2, 753

Vercelli (F.), Le scienze fisiche e matematiche nelle opere
di Dante, 402

Verneau (Dr. H.), awarded the Huxley medal of the
Royal Anthropological Institute for 1924, 840

Villard (P.), The True Colour of Clouds, 563
Vincens (F.), A Disease of the Bee (Muscardine) due to

Beauveria Bassiana, 711
Violle (Prof. J.), [obituary article], 551
Visher (Dr. S. S.), Variability of Tropical Climates, 772
Vogel (H.), Changes in Crystalline Structure due to

Temperature, 807
Vredenburg (E.), Indian Tertiary Gastropoda, 294

Wache (X.), Quantitative Researches on the Ultra-violet
Spectrum of Copper in Aluminium, 152

Wade (Major A. G.), A Prehistoric Flint Mine at South
Down, 597

"
Wales (Prince of), acceptance of the presidency of the

Fellowship of the British Empire Exhibition, 910
Walker (E. E.), The Influence of the Velocity of Com-

pression on the Apparent Compressibility of Powders,
851

Walker (F.), The Igneous Geology of the Dalmeny
District, 151

Walker (Prof. T. L.), Hafnium or Jargonium, 831
Walkom (Dr. A. B.), Mesozoic Insects of Queensland, 831
Waller (Dr. A. D.), edited by A. M. Waller, The Electrical

Action of the Human Heart, 579
Waller (the late Prof. A. D.) and Mrs. Waller, proposed

memorial to, 840
Walter (Dr. C), Alpine Water-mites, 373
Walton (Lt.-Col. H. J.), The Animal Parasites of Man, 388
Waran (Dr. H. P.), Elements of Glass-blowing, 201
Ward (E. M.), English Coastal Evolution, 93
Ward (F. Kingdon), Flora of the Tibetan Marshes, 806
Ward (Mrs. Montgomery), gift to the North-Western

University, Chicago, 920
Ward (Prof. R. de C), Cold Air-waves in the United

States, 634 ; Hot Waves in the United States, 335
Warren (H.), The Palaeolithic Succession of Stoke

Newington, 118
Warth (F. J.), Liberation of Prussic Acid from the Plant

Leaf, 68
Washington (Prof. H. S.), Comagmatic Regions and

Wegener's Hypothesis, 876 ; The Lavas of the
Pacific Basin, 521

.

Waterhouse (G. A.), Biological Survey of Australia
;

Breeding Experiments with the Satyrine genus
Tisiphone, 76

Waterhouse (W. L.), Occurrence of Double Embryos in

Wheat Grains, 924
Watson (Dr. M.), The Control of Malaria in the Malay

Peninsula, 470
Watson and Sons (Electro-Medical) Ltd., Diathermy

Apparatus, 555
Wayland (E. J.), Continental Drift and the Stressing of

Africa, 279, 938 ; The Transport of Rocks, 99
Weal (K. M. van). Oceanography of the Java Sea, 913
Weatherburn (Dr. C. E.), appointed professor of mathe-

matics at Canterbury ITniversity College, Christ-

church, 848
Weatherwax (Prof. P.), The Story of the Maize Plant, 616
Weber (F.), Mechanism of Stomatal Movement in Plants,

407
Wedd (C. B.), B. Smith, W. C. Simmons, and D. A. Wray,

The Geology of Liverpool, with Wirral and part of

the Flintshire Coalfield, 354
Welch (M. B.), Effect of Temperature on Borers attacking

seasoned and unseasoned Timber, 924 ; The Secretary
Epidermal Cells of certain Eucalypts and Angophoros,

924
Wells (H. G.), election address of, 777
Wells (R. C), Sodium Sulphate : its Sources and L^ses, 912
Wenyon (Dr. C. M.), appointed director-in-chief of the

Wellcome Bureau of Scientific Research, 401
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Werner (Prof. E. A.), The Chemistry of Urea : The Theory
of its Constitution, and of the Origin and Mode of
its Formation in Living Organisms, 930 ; The presence
of Urease in the Nodules on the Roots of Leguminous
Plants, 202

Wertenstein and Jedrzejewski, The Evaporation of
Carbon, 347

Westerdijk (Prof. J.), Phyto-Pathology in Horticulture,

913
Wheeler (Prof. W. M.), The Dry-rot of our Academic

Biology, 346
Whetham (W. C. D.), The Theory of Experimental

Electricity. Third edition, 825
Whipple (F. J. W.), Determination of the Temperature

of the Upper Atmosphere by Meteor Observations, 759
White (C. T.), A New Conifer from Southern Queensland,

924
White (D.), Oil and Gas Resources, Osage, Oklahoma, 112
White (F. B. H.), Nickel : the Mining, Refining, and

Applications of Nickel, 430
White (Dr. G. N.), Chemical Porcelain, 704
Whyte (Rev. C), Our Solar System and the Stellar

Universe : Ten Popular Lectures, 200
Wiedersheim (Prof. R.), [obituary], 908
Wigglesworth (V. B.) and C. E. Woodrow, The Relation

between the Phosphate in Blood and Urine, 885
Wignall (T. C.) and G. D. Knox, Atoms, 320
Wilberforce (L. R.), Illustration and Detection of Inclined

and Horizontal Dispersion in Bi-axial Crystals, 779
Wild (Comdr. F.), From the Official Journal and Private

Diary kept by Dr. A. H. Macklin, Shackleton's Last
Voyage : the Story of the Quest, 754

Wilkie (J. M.), [obituary article], 908
Wilkins (Capt. G. H.), leader of a collecting expedition

to Australia, 665
Wilkinson (G.), appointed lecturer in the history of

medicine in Sheffield University, 920
Williams (C. B.), Bio-climatic Study in the Egyptian

Desert, 217 ; Multiple Temperature Incubator, 134
Williams (E. C), appointed Ramsay professor of chemical

engineering at University College, London, 346
Williams (Prof. J. F.), The Organisation and Administra-

tion of Physical Education, 6
Willis (Prof. B.), Geologic Structures, 897
Willows (Dr. R. S.), A Text-book of Physics. Third

edition, 649
Wills (L. J.) and E. E. L. Dixon, Development of the

Severn Valley, etc., 886
Willway (Dr. F. W.), Nanook of the North, 840
Wilson (Dr. C. T. R.), Investigations on X-rays and

/3-rays by the Cloud Method. Pt. I. X-rays, 26
;

Pt. II. |S-rays, 27 ; Recoil of Electrons from
Scattered X-Rays, 434

Wilson (Dr. D. R.), Fatigue Research in Factories, 633
Wilson (Prof. D. T.), [death], 871
Wilson (R. E.), The Cepheid Variables and the Distance

of the Clusters, 143
Winchester (D. E.), Oil-Shale from the Rocky Mountains,

218

Winge (H.), [obituary article], 946
Winogradsky (S.), The Direct Method in the Microbiological

Study of the Soil, 887
Winter (L. B.) and W. Smith, Is the Pentose of the

Nucleotides formed under the Action of Insulin ? 829 ;

Use of Yeast Extracts in Diabetes, 205
Wisnom (H.), bequest to the Queen's University, Belfast,

708
Wissler (C), The Correlation of Respiratory and Circulatory

Data for Adult Males, 228
Withers (T. H.), An Australian Cretaceous Cirripede, 76;

Fossil Barnacles of India, 294
Withycombe (C. L.), The Function of the Bladders in

TJtricularia vulgaris Linn., 922
Wolfers (F.), The Diffusion of the X-rays and Bragg's

Law, 747
Wolff (J.), The Conditions favourable or prejudicial to

the Germination of the Seeds of Orchids and to the
Development of the Seedlings, 815

Wood (Canon T.), [deathl, 947
Woodland (Prof. W. N. F.), The One-Host Life-Cycle of

Hymenolepis fraterna. Stiles, of the Mouse, 436
Woods (Prof. F. S.), Higher Geometry : an Introduction

to Advanced Methods in Analytic Geometry, 428
Woog (P.), Some Phenomena of the Artificial Alteration

of Glass, capable of Detection by High-tension
Currents, 75 ; The Hydration of Hydrocarbons, 152

Woolcock (W. J. U.), preparations for the chemical section
of the British Empire Exhibition, 552

Woolley (C. L.), Ur of the Chaldees, 14
Worsnop (B. L.) and Dr. H. T. Flint, Advanced Practical

Physics for Students, 467
Worster-Drought (Dr. C. C), elected to the E. G. Fearn-

sides research scholarship in Cambridge University,

149
Wright (Dr. F. E.), Tests of Natural and Culture Pearls, 293
Wright (L.), enlarged and rewritten by Dr. A. H. Drew,

The Microscope : A Practical Hand-book, 52
Wright (W. B.), Search for Concealed Coalfields in the

North of Ireland, 923
Wrinch (Dr. Dorothy), Certain Aspects of Scientific

Thought, 921
Wyatt (S.), Efficiency in Cotton Weaving, 177

Yokoyama (Prof. M.), Japanese Tertiary Fossils, 218
Young (Mrs. Grace Chisholm), The Zermatt Meeting of

the Swiss Society of Natural Science, 605
Young (H. C), Sulphur as a Fungicide, 634
Young (Prof. W. H.), elected president of the London

Mathematical Society, 768

Zalessky (M. D.), New Species of Permian Osmundaceae,
922

Zelinsky (N. D.), Synthesis of Benzene, 915
Zellner (J.), Chemical Analysis of the Leaves and Flowers

of Knautia sylvatica, 675
Zenith Manufacturing Co., Catalogue of Adjustable

Resistances, 737
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Aberdeen University : conferment of an honorary degree
on Prof. J. Eraser ; conferment of a degree on W.
Thomas ; award of prizes, 149 ; appointments in,

563 ; award of research scholarships ; a mural
memorial tablet to Prof. Trail, 883

Academic Biology, The Dry-rot of our. Prof. W. M.
Wheeler, 346

Accelerated Anode Rays, Further Determinations of the
Constitution of the Elements by the Method of Dr.
F. W. Aston, 449

Acetylene Hydrocarbons, True, Preparation of, by Sodium
Amide, M. Bourguel, 711

Acids and Alkalis, The Manufacture of : Sir T. E. Thorpe,

385 ; Prof. G. Lunge, completely revised and re-

written under the editorship of Dr. A. C. Gumming.
Vol. I. : Raw Materials for the Manufacture of

Sulphuric Acid and the Manufacture of Sulphur
Dioxide, W. Wyld. Vol. V. : The Manufacture of

Hydrochloric Acid and Saltcake, Dr. A. C. Gumming,
385

Acquired Characters : in Alytes, The Inheritance of. Dr.
W. Bateson, 391 ; The Inheritance of. Breeding
Experiments on. Dr. P. Kammerer, 237 ; M. Perkins,

238
Adaptation in a South African Isopod Crustacean, K. H.

Barnard, 959
Adhesives Industries, review of the, 518
Aeronautical Research, Prof. L. Bairstow, 641
Aeroplane : during Ascent, Calculation of the Weight of

Combustible consumed by an, L. Breguet, 814 ;

Performances, 706
Affine Field, The Theory of the. Prof. A. Einstein, 448
Afforestation, State, in 1921-22, 252
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Aspects, Prof. J. W. Folsom. Third edition, 757

Ephemeridae, Life History of the, R. B. Marston, 762
Epigcea repens. The Root System of, and its Relation to

the Fungi of the Humus, W. T. Councilman, 460
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Eggs of the
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Geological : Progress in India, 918 ; Society, Literature
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zahlreicher Versuche und Messungen, G. Lilienthal,

859
Globe Lightning, Thunderstorms and, Hydrone and

Water, Sir Oliver Lodge, 898
Globular Lightning : Thunderstorms and. Dr. G. C.
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Prof. E. W. Marchant, 860 ; telegraphy on Reduced
Models, The Possibility of Studying the Phenomena of,

M. Brillouin, 75 ; Telephony in an Express Train, 331 ;

Transmission, Directive, Short-wave, F. W. Dunmore
and F. H. Engel, 68

Radiologic de la Guerre, La, Mme. P. Curie, 433
Radium : in the Natural Titano-niobates, Estimation of,

A. Karl and S. Lombard, 887 ; Radiations, Effects
of, on Tissues, 556

Rainfall : in Australia, 634 ; Volumetric Determination
of, C. S. Salter, 146

Ramsay Memorial Fellowships, election to, 141
Rana fusca, Composition of the Organisms in the Course

of Ovogenesis in the Frog, E. F. Terroine and H.
Barthelemy, 348

Rarefied Gases, The High-frequency Discharge in, C.

Gutton, S. K. Mitra, and V. Ylostal6, 119
Rats with an Injured Brain, Mental Capacity of, A.

Jellinck and M. T. Koppanyi, 675
Reason : The Life of, or the Phases of Human Progress,

G. Santayana. 5 Vols. Second edition, 572
Reciprocal Displacement of Substances carried down by

Precipitates, The, A. Charriou, 119
Reconnaissance and Signal Building, J. S. Bilby, 18
Red : Deer from the Holderness Peat, T. Sheppard, 806

;

Sea Crab, The Migration of a, through the Suez
Canal, H. M. Fox, 922

Reflectors, A Combination of, M. Marsat, 152
Reflexes, Recruitment Type of. Sir Charles Sherrington,

885
Refractor, A large, for Johannesburg, F. Robbins, 104
Reinmuth's : Comet, 1923B, 769 ; Cometary Object, 805
Rejuvenescence and the Testicular Graft, Dr. F. H. A.

Marshall, 904
Relativity : and Theory of Knowledge, 377 ; Blunder,

An oft-recurring, de Saussure, 216 ; Problems, 319 ;

Sidelights on. Prof. A. Einstein. I. Ether and Rela-
tivity. II. Geometry and Experience. Translated by
Drs. G. B. Jeffery and W. Perrett, 319 ; The Theory
of, and its Bearing upon Epistemology, Prof. H. K.
Schjelderup, 377

Religion : Folk-lore, and Custom in British North Borneo
and the Malay Peninsula, Studies in, I. H. N. Evans,
616 ; Origin and Evolution of. Prof. E. W. Hopkins, 46

Reproduction : considered in Relation to Eugenics, Some
Aspects of, A. S. Parkes, 922 ; The Physiology of.

Dr. F. H. A. Marshall. Second edition, 317
Research : Endowment of, Sir Alfred Yarrow's Gift for

the, 63 ; Large Scale, in Abstract Science, Sir Richard
Glazebrook, 121 ; Professorships, 817

Resins, Synthetic, and their Plastics, C. Ellis, 930
Resistances, Adjustable, Catalogue of. Zenith Manu-

facturing Co., 737
Respiration, The Phenomena of, J. Amar, 348
Respiratory and Circulatory Data for Adult Males,

Correlation of, C. Wissler, 228

REVIEWS AND OUR BOOKSHELF.

Agriculture, Forestry, and Horticulture

:

Greaves (Prof. J. E.), Agricultural Bacteriology, 49
Howell (J. P.), University of Oxford ; Institute for

Research in Agricultural Economics, 278
Lohnis (Dr. F.), and Prof. E. B. Fred, Text-book of

Agricultural Bacteriology, 931
Petch (T.), The Diseases of the Tea Bush, 322
Putnam (G. E.), Supplying Britain's Meat, 617
Quintus (R. A.), The Cultivation of Sugar Cane in Java :

an Elementary Treatise on the Agriculture of the
Sugar Cane in Java, and more especially on its

Cultivation on the Krian Sugar Estate, 824
Rasor (Prof. S. E.), Mathematics for Students of Agri-

culture, 128
Sampson (H. C), The Coconut Palm : the Science and

Practice of Coconut Cultivation, 321
Stebbing (Prof. E. P.), The Forests of India., In 3 vols.

Vols. I and 2, 751
Weatherwax (Prof. P.), The Story of the Maize Plant,

616
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Anthropology and Archseology

:

Athens, British School at, The Annual of the, No. 24.

Sessions 1919-1920; 1920-1921. With Supplement-
ary Paper No. i : The Unpublished Objects from the
Palaikastro Excavations, 1902-1906. Described by
R. C. Bosanquet and R. M. Dawkins. Part i, 536

Bilby (J. W.), Among Unknown Eskimo, 469
Cambridge Ancient History, The. Edited by Prof. J. B.

Bury, Dr. S. A. Cook, F. E. Adcock. Vol. i. Egypt
and Babylonia to 1580 B.C., 569

Dixon (Prof. R. B.), the Racial History of Man, 854
Evans (I. H. N.), Studies in Religion, Folklore, and
Custom in British North Borneo and the Malay
Peninsula, 616

Frazer (Sir James G.), The Belief in Immortality and
the Worship of the Dead. Vol. 2 : The Belief among
the Polynesians, 568

Goldenweiser (Dr. A. A.), Early Civilisation : an
Introduction to Anthropology, 198

Klaatsch (Prof. H.), Edited and Enlarged by Prof. A.
Heilborn. Translated by J. McCabe, The Evolution
and Progress of Mankind, 854

Kultur der Gegenwart, Die : ihre Entwicklung und ihre

Ziele. Herausgegeben von P. Hinneberg. Drifter
Teil : Fiinfte Abt., 314

Kummer (F. A.), The First Days of Man : as narrated
quite simply for Young Readers, 824

Mackenzie (D. A.), Ancient Man in Britain, 854
Martin (Dr. H.), L'Homme fossile de la Quina, 358
Melland (F. A.), In Witch-bound Africa : An Account

of the Primitive Kaonde Tribe and their Beliefs, 824
Moir (J. Reid), The Great Flint Implements of Cromer,

Norfolk, 321
Roscoe (Rev. Canon J.) : The Bakitara or Banyoro :

The First Part of the Report of the Mackie Ethno-
logical Expedition to Central Africa, 358 ; The
Banyankole : The Second Part of the Report of the
Mackie Ethnological Expedition to Central Africa, 787

Sarasin (F.), Die steinzeitlichen Stationen des Birstales

zwischen Basel und Delsberg. Prahistorischer und
anthropologischer Teil von Fritz Sarasin. Palaonto-
logischer Teil von H. G. Stehlin, unter Mitwirkung
von Th. Studer (Aves). Neue Denkschriften der
Schweizerischen Naturforschenden Gesellschaft, Band
liv. Abh. 2, 276

Shetelig (Dr. H.), Primitive Tider i Norge : En oversigt
over stenalderen, 390

Smith (Prof. G. Elliot), Tutankhamen and the Dis-
covery of his Tomb by the late Earl of Carnarvon
and Mr. Howard Carter, 611

Biology

:

Apert (Dr. E.), and others, Eugenique et selection, 387
Beebe (W.), A Monograph of the Pheasants. In 4 vols.

Vol. 4, 574
Biologischen Arbeitsmethoden, Handbuch der, Heraus-

gegeben von Prof. E. Abderhalden. Lief. 94. Abt.
ix. Teil I. Heft 3, 161

Bose (Sir J. C), The Physiology of the Ascent of Sap, 234
Bower (Prof. F. O.) : Botany of the Living Plant.

Second edition, 51 ; The Ferns (Filicales) treated
comparatively with a view to their Natural Classifi-

cation. Vol. I, 499
British : Animals, Tracks of, edited by H. M. Batten,

201 ; Birds, Tracks of, edited by H. M. Batten, 897 ;

Museum (Natural History), Guide to the MoUusca
exhibited in the Zoological Department, 93

BuUer (Prof. A. H. R.), Researches on Fungi. Vol. 2,

614
Celesia (Paolo), Opere di. Serie scientifica a cura di

F. Raffaele. Studi biologici, 648
Chadwick (H. C), Asterias, 432
Costantin (Prof. J.), Origine de la vie sur le globe, 278
Darbishire (Dr. 6. V.), British Antarctic (Terra Nova)

Expedition, 1910. Natural History Report. Botany,
Part 3 : Lichens, 468

Daniel (Prof. J. F.), The Elasmobranch Fishes, 616
Dendy (Prof. A.), Outlines of Evolutionary Biology.

Third edition, 574

Dewar (D.), illustrated by G. A. Levett-Yeats, The
Common Birds of India. Vol. i. Part I., 161

Dierkunde, Bydragen tot de. Uitgegeven door Het
Koninklijk Zoologisch Genootschap Natura Artis
Magistra te Amsterdam. Feestnummer uitgegeven
bij gelegenheid van den 70sten geboortedag van Dr
Max Weber, oud Hoogleeraar in de Zoologie aan
de gemeente Univensiteit te Amsterdam, 496

Flora en Fauna der Zuiderzee. Monografie van een
Brakwatergebied onder redactie van Dr. H. C.

Redeke en met medewerking van Tera van Benthem
Jutting, H. Engel, H. C. Funke, Dr. A. C. J. van
Goor, J. A. W. Groenewegen, Dr. B. Havinga,

J. Hofker, Dr. R. Horst, Prof. Dr. P. N. van Kampen,
Geertje de Lint, Dr. J. G. de Man, Prof. H. F. Nier-
strasz. Dr. A. C. Oudemans, Prof. C. Ph. Sluiter,

Dr. J. F. Steenhuis, Dr. J. J. Tesch, Dr. Adriana
Vorstman, Nel de Vos, Prof. Max Weber en Dr.
N. L. Wibaut-Isebree-Moens, 533

Folsom (Prof. J. W.), Entomology : With Special
Reference to its Ecological Aspects. Third edition,

757
Friese (Prof. H.), Die europaischen Bienen (Apidae).

Lief. 2, 3, 4, 434
Gates (Prof. R. R.), Heredity and Eugenics, 822
Garstang (Prof. W.), Songs of the Birds. Second

edition, 466
Goldschmidt (Prof. R.), translated by Prof. W. J.

Dakin, The Mechanism and Physiology of Sex
Determination, 927

Gordon (S.), Hebridean Memories, 679
Herdman (Sir William A.), Founders of Oceanography
and their W'ork : an Introduction to the Science of

the Sea, 784
Howard (Prof. C), Les Zoocecidies der plantes d'Afrique,

d'Asie, et d'Oceanie. Tome i and Tome 2, 433
Huxley (J.), Essays of a Biologist, 682
Hingston (Major R. W. G.), A Naturalist in Hindustan,

501
Jackson (Dr. B. Daydon), Linnaeus (afterwards Carl
von Linne) : The Story of his Life, adapted from the
Swedish of Theodor Magnus Fries, Emeritus Professor
of Botany in the University of Uppsala, and brought
down to the Present Time in the Light of Recent
Research, 715

Jordan (Dr. D. Starr), The Days of a Man : being
Memories of a Naturalist, Teacher, and Minor
Prophet of Democracy. 2 vols., 231

Kiihn (Dr. A.), Grundriss der allgemeinen Zoologie fiir

Studierende, 200
Kiikenthal (Prof. W.), Herausgegeben von D. T.
Krumbach : Handbiich der Zoologie. Erster Band.
Erste Lief., 649

Laughlin (Dr. H. H.), Eugenical Sterilisation in the
United States, 387

Lefroy (Prof. H. M.), Manual of Entomology : with
Special Reference to Economic Entomology, 857

Mcintosh (Prof. W. C), A Monograph of the British

Marine Annelids. Vol. 4, Pts. i and 2, 463
Marshall (Dr. F. H. A.), The Physiology of Reproduc-

tion. Second edition, 317
Maxwell (Prof. S. S.), Labyrinth and Equilibrium, 757
Meek (Prof. A.), Essentials of Zoology for Students of

Medicine and First Year Students of Science, 126
Moll (Prof. J.W.), and Dr. H. H. Janssonius, Botanical

Pen-Portraits, 930
Morgan (Prof. C. Lloyd), Emergent Evolution : The

Gilford Lectures delivered in the University of St.

Andrews in the year 1922, 642
Pitt (Frances), Shetland Pirates and other Wild Life

Studies, 679
Punnett (Prof. R. C), Heredity in Poultry, 571
Schulze (Dr. P.), Biologie der Tiere Deutschlandes.

Lief. I, Teil 2, 161.

Simroth (Prof. H.), Abniss der Biologie der Tiere.

Vierte Aufiage. Teil i, 277
Tansley (A. G.), Elements of Plant Biology, 273
Thomson (Prof. J. A.), The New Natural History :

being the Twenty-fifth Robert Boyle Lecture de-

livered before the Junior Scientific Club of the
University of Oxford on June 6, 1923, 720
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Vegetation der Erde, Die. Herausgegeben von Prof. A.
Engler und Prof. O. Drude. XV. : Die Pfianzenwelt
der bolivischen Anden und ihres ostlichen Vorlandes,
Prof. T. Herzog, 500

Chemistry:

Alexander (J.), Glue and Gelatin, 498
Biologischen Arbeitsmethoden, Handbuch der, Heraus-

gegeben von Prof. E. Abderhalden. Lief. 84. Abt.
I. : Chemische Methoden. Harze und Pflanzen-
farbstoffe, 318

Bloxam (C. L.), Chemistry, Inorganic and Organic :

With Experiments. Eleventh edition, revised by
A. G. Bloxam and Dr. S. J. Lewis, 434

Bunbury (H. M.), The Destructive Distillation of Wood,
157

Chemists' Year Book, The, 1923. Edited by Dr. F. W.
Atack, assisted by L. Whinyates. 2 vols., 94

Chimie et I'industrie, La, Numero special, mai 1923, 501
Clarke (A.), Flavouring Materials : Natural and Syn-

thetic, 128
Clayton (Dr. W.), The Theory of Emulsions and

Emulsification, 128
Cochrane (J. A.), Readable School Chemistry : a Book

for Beginners, 236
Colour Index. Edited by Dr. F. M. Rowe. Part i, 322
Conrady (Prof. A. E.), and others, Photography as a

Scientific Instrument, 858
Cooper (F. J.), Textile Chemistry: an Introduction to

the Chemistry of the Cotton Industry, 860
Cooper (W. R.), Electro-chemistry related to Engineer-

ing, 824
Darrow (F. L.), Questions and Problems in Chemistry,

278
Eckel (E. C), Cements, Limes and Plasters: their

Materials, Manufacture and Properties. Second
edition, 357

Ellis (C.) : Synthetic Resins and their Plastics, 930 ;

and Prof. Annie L. Macleod, Vital Factors of Foods :

Vitamins and Nutrition, 576
Evans (U. R.), Metals and Metallic Compounds. In 4

vols., 716
Fajans (Prof. K.), translated by T. S. Wheeler and
W. G. King, Radioactivity and the Latest Develop-
ments in the Study of the Chemical Elements, 757

Falk (K. G.), Catalytic Action, 498
Foote (P. D.), and F. L. Mohler, The Origin of Spectra,

498
Friend (Dr. J. Newton), Text-book of Inorganic Chem-

istry. Vol. 9, Part I. Second edition, 647
Fuel Research Board, Report of the, for the Years

1922, 1923. First Section : The Production of Air-
dried Peat, 389

Geber, Die Alchemic des. Ubersetzt und erklart von
Dr. E. Darmstadter, 50

Gildemeister (E.), and F. Hoffmann, The Volatile Oils.

Second edition, written under the auspices of the
firm of Schimmel and Co. Translated by E. Kremers.
Third vol., 581

Hall (A. J.), Dyes and their Application to Textile
Fabrics, 318

Heidelberger (Dr. M.), An Advanced Laboratory Manual
of Organic Chemistry, 580

Hewitt (Prof. J. T.), Synthetic Colouring Matters : Dye-
stuffs derived from Pyridine, Quinoline, Acridine and
Xanthene, 531

Hober (Prof.), Physikalische Chemie der Zelle und der
Gewebe. Funfte Auflage. i Halfte, 93

Holmyard (E. J.), Practical Chemistry, 358
Johnstone (Prof. J.), The Mechanism of Life in Relation

to Modern Physical Theory, 352
Kraus (Prof. C. A.), The Properties of Electrically
Conducting Systems : Including Electrolytes and
Metals, 498

Lewis (Prof. G. N.), Valence, and the Structure of
Atoms and Molecules, 819; and Prof. M. Randall,
Thermodynamics and the Free Energy of Chemical
Substances, 272

Lowson (W.), Supplementary Notes on Gravimetric
Analysis for Beginners, 72 r

Lunge (Prof. G.), The Manufacture of Acids and Alkalis.
Completely revised and rewritten under the Editor-
ship of Dr. A. C. Gumming. Vol. i : Raw Materials
for the Manufacture of Sulphuric Acid and the Manu-
facture of Sulphur Dioxide, W. Wyld ; Vol. 5 : The
Manufacture of Hydrochloric Acid and Saltcake, Dr.
A. C. Gumming, 385

McCuUoch (A.), and N. Simpkin, Low Temperature
Carbonisation of Bituminous Coal, 582

Mellor (Dr. J. W.), A Comprehensive Treatise on In-
organic and Theoretical Chemistry. Vol. 3, 647

Mitchell (C. A.), Ink, 358
Mulliken (Prof. S. P.), A Method for the Identification

of Pure Organic Compounds by a Systematic Ana-
lytical Procedure based on Physical Properties and
Chemical Reactions. Vol. 4, 580

Nernst (Prof. W.), Fifth edition. Revised by L. W.
Codd. Theoretical Chemistry from the Standpoint
of Avogadro's Rule and Thermodynamics, 272

Neuhausen (Dr. B. S.), Experimental Physical Chemistry
for Students in the Medical and Allied Services, 649

Newell (Dr. L. C), Practical Chemistry, 587
Newth (G. S.), A Text-book of Inorganic Chemistry.
New edition, 236

Noyes (Prof. A. A.), and Prof. M. S. Sherrill, An
Advanced Course of Instruction in Chemical Principles,
616

Organic Syntheses : an Annual Publication of Satis-
factory Methods for the Preparation of Organic
Chemicals. Edited by J. B. Conant, H. T. Clarke, R.
Adams, and O. Kamm. Vol. 2, 580

Ostwald (Prof. Wo.), translated by Prof. M. H. Fischer.
Second American edition. An Introduction to Theo-
retical and Applied Colloid Chemistry :

" The World
of Neglected Dimensions," 236

Perrin (Prof. J.), translated by D. LI. Hammick, Atoms.
Second English edition, 52

Rambush (N. E.), Modern Gas Producers, 389
Remsen (Dr. I.), revised and enlarged with the

collaboration of the author by Prof. W. R. Orndorfi.
An Introduction to the Study of the Compounds of
Carbon, or Organic Chemistry, 897

von Richter (V.), edited by Prof. R. Anschlitz and Dr.
H. Meerwein. Vol. 3 : Heterocyclic Compounds.
Translated by Dr. E. E. Fournier d'Albe, 52

Rivett (Prof. A. C. D.), The Phase Rule and the Study
of Heterogeneous Equilibria : an Introductory
Study, 236

Roscoe (Sir Henry E.), and C. Schorlemmer, A Treatise
on Chemistry. Vol. 2 : The Metals. New edition
completely revised by B. M. Jones and others. Part
I, 716

Sabatier (Prof. P.), translated by Prof. E. E. Reid,
Catalysis in Organic Chemistry, 586

Schwarz (Prof. R.), translated by Dr. L. W. Bass, The
Chemistry of the Inorganic Complex Compounds :

an Introduction to Werner's Co-ordination Theory,
617

Swarts (Prof. F.), Cours de Chimie organique. Trois.
edition, 580

Thomson (Sir J. J.), The Electron in Chemistry : being
Five Lectures delivered at the Franklin Institute,
Philadelphia, 819

Thorpe (Sir Edward), A Dictionary of Applied Chem-
istry. Vol. 4. Revised edition, 647

Thorpe (Prof. J. F.), and Dr. C. K. Ingold, Synthetic
Colouring Matters : Vat Colours, 318

Toch (Prof. M.), How to Paint Permanent Pictures, 390
Werner (Prof. E. A.), The Chemistry of Urea : the
Theory of its Constitution and of the Origin and Mode
of its Formation in Living Organisms, 930

Engineering

:

Batson (R. G.), and J. H. Hyde, Mechanical Testing :

a Treatise in Two Volumes. Vol. 2, 467
Bland (M. C), Handbook of Steel Erection, 617
Coursey (P. R.), How to Build Amateur Valve Stations,

757
Electrical Engineers : Handbook for, a Reference Book

for Practising Engineers and Students of Engineering.
Edited by H. Pender and W. A. Del Mar, 235
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Elwell (C. F.), The Poulsen Arc Generator, 860
Gutton (Prof. C), La Lampe k trois electrodes, i6i
Harris (P. W.), Your Broadcast Receiver and How to
Work It : Hints and Tips for the Radio Listener.

Second impression, 358
Harrison (H. H.), Printing Telegraph Systems and

Mechanisms, 649
Haynes (F. H.), The Amateur's Book of Wireless

Circuits, 278
Lilienthal (G.), Vom Gleitfiug zum Segelfiug : Flug-

studien auf Grund zahlreicher Versuche und Mes-
sungen, 859

Maccall (W. T.), Alternating Current Electrical Engineer-
ing, 720

Marchant (Prof. E. W.), Radio Telegraphy and Tele-

phony, 860
Meares (J. W.), and R. E. Neale, Electrical Engineering

Practice : a Practical Treatise for Electrical, Civil,

and Mechanical Engineers, with many Tables and
Illustrations. Fourth edition. In 2 vols. Vol. i,

896
Mills (J.), Letters of a Radio-Engineer to his Son, 617
North (S. H.), Oil Power, 468
Okill (J.), Internal-Combustion Engines, 468
Orton (A.), The Diesel Engine, 468
Practical Electrician's Pocket Book for 1923, The,

Edited by H. T. Crewe, 129
Prout (Dr. H. G.), A Life of George Westinghouse, 583
Ricardo (H. R.), The Internal Combustion Engine. Vol.

2 : High-speed Engines, 350
Ricker (Prof. C. W.), and C. E. Tucker, Electrical

Engineering Laboratory Experiments, 587

Geography and Travel

:

Brown (Dr. R. N. Rudmose), with five chapters by W.
G. B. Murdoch, A Naturalist at the Poles : the Life,

Work, and Voyages of Dr. W. S. Bruce, the Polar
Explorer, 821

Bruce (J.), The Americas, 201
Buxton (E. N.), Epping Forest. Ninth edition, 617
Bygott (J.), Eastern England : some Aspects of its

Geography, with Special Reference to Economic
Significance, 825

Cornish (Prof. G. A.), A Canadian School Geography
;

The Canadian School Atlas, 129
Cornish (Dr. Vaughan), The Great Capitals : an

Historical Geography, 320
Curie (R.), Into the East : Notes on Burma and Malaya,

129
Freshfield (D. W.), Below the Snow Line, 894
Johnson (Ven. W. P.), Nyasa, the Great Water : being

a Description of the Lake and the Life of the People,

129
Malaya : the Straits Settlements and the Federated
and Unfederated Malay States, 469

Martonne (Prof. E. de), Abrege de Geographic Physique,
129

Mill (Dr. H. R.), The Life of Sir Ernest Shackleton,
C.V.O., O.B.E. (Mil.), LL.D., 123

Philby (H. St. J. B.), The Heart of Arabia : a Record of

Travel and Exploration. In 2 vols., 127
Ronaldshay (Earl of). Lands of the Thunderbolt :

Sikhim, Chumbi, and Bhutan, 94
Skeat (Dr. E. G.) (Mrs. Woods), The Principles of

Geography, Physical and Human, 236
Statesman's Year Book : Statistical and Historical

Annual of the States of the World for the year 1923.
Edited by Sir John Scott Keltic and Dr. M. Epstein,

94
Stefansson (Dr. V.), Hunters of the Great North, 685
Wild (Comdr. F.), Shackleton's Last Voyage : the

Story of the Quest, 754
World To-day, The Outline of the. Edited by Sir Harry

Johnston and Dr. L. H. Guest. Part I., 787

Geology and Mineralogy

:

Allen (R.), Copper Ores, 430
Beard (Prof. J. T.), Mine Examination Questions and

Answers. Parts I., II. and III., 932

Bresson (P.), Manuel du Prospecteur, 430
British Museum (Natural History), Guide to the

Exhibition Galleries of Geology and Palaeontology, 52
Coleman (Prof. A. P.), and Prof. W. A. Parks, Element-

ary (ieology : with special reference to Canada, 535
Coppock (J. B.), and G. A. Lodge, An Introduction to
Mining Science : a Theoretical and Practical Textbook
for Mining Students. Second edition, 825

Cotton (Prof. C. A.), Geomorphology of New Zealand.
Part I., 717

CuUis (Prof. C. G.), and A. B. Edge, Report on the
Cupriferous Deposits of Cyprus, 430

Day (Dr. D. T.), Editor-in-chief, A Handbook of the
Petroleum Industry. 2 vols., 683

Dewey (H.), H. G. Dines, and others. Tungsten and
Manganese Ores. Third edition, 357

Eastwood (T.), Dr. W. Gibson, T. C. Cantrill, T. H.
Whitehead, and others. The Geology of the Country
around Coventry, including an account of the Carbon-
iferous Rocks of the Warwickshire Coalfield, 354

Fox (C. S.), Civil Engineering Geology, 615
Halbfass (Prof. W.), Grundziige einer vergleichenden

Seenkunde, 717
Haloe (E.), Mercury Ores, 430
Hennig (Prof. E.), Geologic von Wiirttemberg nebst

Hohenzollern. Erste Lief., 717
Heritsch (Dr. F.), Die Grundlagen der alpinen Tektonik,

717
Hinxman (L. W.), R. G. Carruthers, M. Macgregor and

others. The Geology of Corrour and the Moor of
Rannoch, 354

Kober (Prof. L.), Bau and Entstehung der Alpen, 322
Krenkel (Prof. E.), Die Bruchzonen Ostafrikas :

Tektonik, Vulkanismus, Erdbeben und Schwereano-
malien, 514

Louis (Prof. H.), Mineral Valuation, 891
Lucas (Dr. F. A.), Animals of the Past : an Account of
some of the Creatures of the Ancient World. Sixth
edition, 6

Rumbold (W. G.), Nickel Ores, 756
Stamp (Dr. L. D.), An Introduction to Stratigraphy

(British Isles), 390
Von Huene (Baron F.), Die Ichthyosaurier des Lias und

ihre Zusammenhange, 276
W5,rd (E. M.), English Coastal Evolution, 93
Wedd (C. B.), B. Smith, W. C. Simmons and D. A.
Wray, The Geology of Liverpool, with Wirral and
part of the Flintshire Coalfield, 354

White (F. B. H.), Nickel : the Mining, Refining and
Applications of Nickel, 430

Willis (Prof. B.), Geologic Structures, 897

Mathematical and Physical Science

:

Aitken, John, LL.D., F.R.S., Collected Scientific Papers
of, edited by Dr. C. G. Knott, 495

Andoyer (Prof. H.) : Cours d'astronomie. Faculte des
Sciences de Paris. Premiere partie. y edition, 644 ;

Cours de mecanique celeste. Tome I., 644
Andrade (Prof. E. N. da C), The Structure of the Atom,

577
Atomes et electrons. Institut International de Physique

Solway. Rapports et discussions du Conseil de
Physique tenu a Bruxelles du ler au avril 1921, 232

Baker (Prof. H. F.), Principles of Geometry. Vol. 2, 428
Beck (E. G.), Real Mathematics : Intended mainly for

Practical Engineers, as an aid to the Study and Com-
prehension of Mathematics, 685

Beckett (T. A.), and F. E. Robinson, Plane Geometry
for Schools. Part II., 649

Benny (L. B.), Plane Geometry : an Account of the
more Elementary Properties of the Conic Sections
treated by the methods of Co-ordinate Geometry and
of Modern Projective Geometry, with application to
Practical Drawing, 587

Bloch (E.), Les Phenomenes thermioniques, 787
Boutaric (Prof. A.), La Vie des atomes, 161
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Modern Physics and the Atom.

IN another part of this issue we pubhsh as a special

supplement a translation of Prof. N. Bohr's

lecture on atomic structure, which was delivered at

Stockholm last December on the occasion of receiving

the Nobel prize for physics. It seems a fitting occasion

to survey the general lines of the recent development

of physical theories as to the nature of the atom.

The views put forward in Prof. Bohr's address may
fairly be regarded as the furthest stage yet reached.

The leading feature of the physics of the twentieth

century has been the development of our present

concrete picture of the individual atom. In this

respect modern physics stands rightly in sharp

contrast with previous work—properties of matter in

bulk, thermodynamic, electrodynamic, and optical

theory. These theories formed the main part of the

studies and contributions of physicists before 1900,

and advanced with particular rapidity in the latter

half of the last century. In all this work, though the

atomic nature of matter had already come to general

recognition in virtue perhaps of chemical rather than

physical evidence, atoms, if recognised at all, play

only a secondary part. The reason is that though

theories of matter {e.g. gases) may be built up on an

atomic basis, applications of these theories are always

statistical ; in making them an averaging process is

used, and the particular features of an atomic model

largely disappear. For example, almost any atomic

model will reproduce the main properties of a gas.

It is only in the finer points such as the exact variation

of viscosity with temperature that the particular form

of atomic model becomes relevant, and even here the

variation deduced is very insensitive to the model

chosen. Crude and vague ideas of the atom—little

more than the mere recognition of its existence—were

all that were necessary to physics in this phase.
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The same is true in a somewhat less striking way of

the electronic conception of electricity. This idea

became current in a vague form and was shown to be

a suitable foundation for the known phenomena of

electricity ; it was not till some years later that the

fundamental experiments on the conduction of

electricity through gases first led to a practical demon-

stration of the existence and main properties of the

electron. Just as with atoms, a break-away from

statistical deductions was necessary before the electron

could be assigned a definite form. The demonstration

of its existence and properties, though it belongs

historically (1897) to the nineteenth century, is in

fact the starting point of what we have called twentieth-

century physics.

This concentration on the statistical side was of

course inevitable, for the phenomena to which current

theories could be applied were mainly concerned, as

we have said, with the properties of matter or electricity

in bulk. There were, of course, striking and significant

exceptions which were already well known for many

years before 1900— for example, optical spectra.

These had long been recognised as essentially character-

istic of particular atoms or molecules, obscured little

if at all by any process of averaging. But optical

spectra are too complicated and their conditions of

excitation too obscure to have formed then a possible

basis on which to build theories of atomic structure

with any real chance of success. It was necessary to

wait first for direct experimental evidence of the more

fundamental properties of individual atoms which are

unaffected by the widest possible range of external

circumstances. It is clear that it is such properties

that any atomic model must first set out to reproduce.

The discovery of the nature and properties of X-rays

might have provided a new and more hopeful starting

point. Here we have evidence of fundamental pro-

perties which remain constant and characteristic in

all known circumstances. But even this evidence

—

even, for example, an empirical formulation of Moseley's

law—would scarcely have been simple and direct

enough for a starting point, and in fact was not

available until after the first essential ideas had been

otherwise won. The evidence necessary for the start

had clearly to refer directly to individual atoms and

be such as to lay down with absolute convincingness

the main features of atomic structure. It was pro-

vided first by the study of radioactivity, and it is

difficult to see, as we have tried to show, how any

other evidence could have been sufficiently powerful

for the purpose. The radioactive evidence soon made

it clear that here physicists were concerned with pro-

cesses connected with the most intimate structure of

the individual atom, which outside conditions (physical
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or chemical) were powerless to affect ; and concerned,

too, with energy transformations in a single atom so

large that the resulting effects could actually be

detected. This made it clear that the atom must have

an innermost structure, a place apart, the seat of

gigantic forces. Ideas of the atom thus began t -

tend generally in the right direction, and crv-stallised

into the nuclear atom when the nature of the a-particle

had been established and the phenomena of its scatter-

ing worked out.

It was at this point (191 1) that Prof. Bohr's contribu-

tions began, and it is convenient to specify the situation

in somewhat more detail. It was known that the

atom must almost certainly consist of a heavy nucleus,

of extremely small size, with a positive electric charge
;

this nucleus must probably behave, so far as the rest

of the world or even the rest of the atom was concerned,

as a massive point charge. The nuclear charge must

be neutralised in the natural atom by a system of

satellite electrons in number equal to the number of

units in the nuclear charge. Their arrangement was,

however, quite unknown, except that they must with

the nucleus compose a structure on the scale of the

atom of gas theory—a scale which is exceedingly large

and open compared to the dimensions of the nucleus

and the electrons themselves. The exact number of

satellite electrons or units of nuclear charge was also

uncertain, but, by the results of X-ray and a-particle

scattering, must be about half the atomic weight. It

was almost certain that it was two for helium and one

for hydrogen. If these views were to be accepted the

hydrogen atom must be very simple—a single heavy

nucleus with a unit positive charge, and somewhere

near it a single electron : it must also yield the known

series spectrum of hydrogen. This was the problem

presented to Prof. Bohr. He maintained from the

first, and justly as is now admitted by all, that there

was no possibility of a solution within the domain of

classical electrodynamics, and that the ideas of the

quantum theory must be invoked. How these ideas

lead inevitably to the accepted hydrogen atom of

to-day is set forth at length in the first of his three

essays, " The Theory of Spectra and Atomic Constitil-

tion," referred to in Nature of April 21, p. 523, and,

more shortly, in the present supplement

The next essential step was the final assignment of

atomic number,^\i\^ connected up once and for all the

ordinal number of any atom in the periodic table of the

elements, its nuclear charge, the number of its satellite

electrons, and its characteristic X-ray spectrum. This

assignment, which was, of course, the result of a system-

atic survey of X-ray spectra, was to some extent

directly inspired by the successful theory of the

hydrogen atom, and without that theory the full
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significance of atomic number would have been missed.

At this stage (19 15) a general grasp had been obtained

of the sequence of the elements and of the essential differ-

ence between one atom and the next, in full agreement

with evidence of an entirely different type—the displace-

ment laws of a- and ^-particle radioactive changes.

In the further elucidation of the organisation of the

satellite electrons and the interpretation of the periodic

table of the elements, Prof. Bohr has played the leading

part. The results obtained are described by Prof.

Bohr at length in our supplement. It is sufficient to

say here that, thanks to this work, we are now confident

that the satellite electrons are arranged in groups.

We know the number of electrons in each group.

They move about the nucleus in orbits, some of the

characteristics of which we already know, and these

characteristics are the same for all the electrons of a

group. We know, further, the order in which the

various groups appear in the system of the elements,

and even to a limited extent why the actual order must-

be observed. This information is summarised in the

supplement (Fig. 9). The details of the picture—im-

portant details—have yet to be filled in, but we can no

longer doubt that we are advancing on the right lines.

In conclusion, one may glance for a moment at the

profound reaction of these views of atomic structure

on physical research. In return for their spectro-

scopic basis in the Balmer series, they have revolu-

tionised spectroscopy, which is now—X-ray and optical

alike—one of the main avenues of advance in physics.

They have created a whole new and fruitful branch of

study, the excitation of atoms by electronic impacts.

They provide a concrete picture of the atom which

can form, and is forming every day, a trustworthy

basis for the study of all branches of atomic phenomena.

Finally, one must expect that the facts of chemistry

will not much longer stand apart. Though much
formal progress has already been made in the theory of

valency, the detailed electronic theory of the structure

of molecules has yet to be begun : it will inevitably

present grave difficulties. But these views of atomic

structure have, for example, already presented us

(unasked) with a carbon atom with tetrahedral sym-

metr}^ ; they lead us confidently to expect that the first

advances in the detailed theory will not be long delayed.

The Conquest of Malaria.

Memoirs : With a Full Account of the Great Malaria

Problem and its Solntion. By Ronald Ross. Pp.

xi + 547 + 11 plates. (London: John Murray, 1923.)

245. net.

IN Sir Ronald Ross's " Memoirs " information is to

be found which will interest the conventional
" wide circle of readers," in that the subjects treated

NO. 2801, VOL. 112]

must appeal to the Imperialist, the political economist,

the sanitarian of the tropics, and the cosmopolitan

science research worker ; nor will those who respond

to the " call of the East " fail to find interest in details

of scenery and travels in India and Burma. Among
the items illustrating the importance of research in

aiding the well-being of communities and nations are

discussed the conditions under which the discovery

of the agency of malaria conveyance was made, as

a result of the laborious experimental efforts of the

author. In the section dealing with this subject

will be found a tale devoid of technicalities of re-

lentless search for a scientific truth, with its re-

curring disappointments, baffled schemes, renewed

hopes, and ultimate victory, which, in entrancing

interest, may compete with Sherlock Holmes's efforts

at his best.

For centuries, the problem of malaria afforded a

favourite subject in medical writings for opinions

and disputations. By 1880 Laveran had found the

Plasmodium malaricB in the blood of human beings
;

but the vital matter, in respect to prevention, as to

how the protozoon gained entrance to man remained

a mystery. In 1894 Hanson excogitated an hypothesis

as to malaria agency, which was published in detail in

the Lancet (vol. i., p. 1309). Ross was in England

in that year. Between the younger man, eager to

remedy the distressing conditions arising from this

cause in India, and the older, glad to find an enthusiast

in malaria prevention, there arose a mutual professional

interest and interchange of views, which continued

during Ross's labour in that country. It has since

been insisted that Ross was a mere marionette under

the control of Manson ; indeed, that he was " selected " ^

by the latter for this particular work, and that Manson

was the " discoverer of malaria."

Where admiration for Manson can justly be given

in this matter is in contemplating his reasons for

framing the hypothesis of 1894, namely, that it might

prove an incentive to research on malaria which, as

he asserted {Journal of State Medicine, September 1900),

" is far and away the most important of the many
problems of tropical empire—that empire upon which

so much of our present and of our prospective national

prosperity depends." No claim to originaUty was

made by him, and with the one exception (added in

1898 to the original conjecture of 1894) that the flagella

' This is a particularly inapt contention, seeing that before Ross " selected
"

himself for this limitless task (p. 131, "Memoirs"), Manson had issued
with his hypothesis of 1894 an invitation to medical men in India generally
(British Medical Journal, vol. i. p. 1309) to undertake research on the lines

suggested, and, after Ross had furnished him with results, repeated this

invitation in 1896 (B.M.J. March 28). In 1898, when Ross had arrived
at an important stage of his discovery (B.M.J, p. 1576, 1898), Manson
decided " again to call the attention of workers on malaria to this promising
field for investigation." Further, Ross, both officially and privately, in

India strove to induce others independently to undertake the task. Mean-
while Manson did not utilise material available in England (pp. 131, 147
" Memoirs ").
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of the Plasmodium were " flagellated-spores " (which

was an error), no originality is recognizable. By

dovetailing various views of acknowledged authorities

with the analogy of filariasis, as previously suggested

by Laveran, he attempted to meet the then current

opinion of transmission of malaria to man through

the medium of air or water.

The " Memoirs " show that up to 1896 Ross had

laboured to prove the hypothesis of Manson, and that

mosquitoes, fleas, bugs, horse-flies, and cockroaches

had been duly examined, while direct experiments

upon human beings had been made as to conveyance

by water, with the result that he informed Manson

that " the belief is growing upon me that the disease

is communicated by the bite of the mosquito "
(pp.

176, 190, 193). To this Manson rephed, " It may be

the mosquito conveys the parasite by biting, but I do

not think so—at all events, I do not think so directly."

Ross now informed Manson that he was " dying to go

away to some regular hotbed of malaria "—the object

obviously being to secure possible factors in intense

occurrence. He obtained short leave from military

duty, and proceeded to a spot popularly held to be

the haunt of a deadly form of malaria—Sigur Ghat in

the Nilgiris Hills. This resolve was the turning-point

of his investigation. A detail concerning his return

to Bangalore, where he was stationed, does not appear

in his " Memoirs." A friend perceived a mounted

man approaching him gesticulating excitedly. This

proved to be Ross, who shouted " I've got it—I've

got it !
" Naturally, a fortune by a sweepstake or

the like was " sensed," but a demand for enlightenment

elicited the banal reply, " I've got the fever." He
had been able to concentrate attention upon air,

water, and the mosquito as factors, with the crowning

joy of suffering from fever ; he was able to adopt a

" mathematical line of reasoning," which pointed to

the chances of the malarial germ being conveyed by

the mosquito direct to man rather than in a form

diluted by air or water. Thereafter, he could say

with Newton that he did not deal with hypotheses

but with facts. On August 20, 1897, Ross identified

the first stage of development of the plasmodium in

the mosquito. It would deprive the reader of in-

teresting details were the further history of his efforts

traced. Suffice it to say that by July 9, 1898, Ross

had not proved but had disproved Manson's hypothesis

of i8g4.

Ross has roundly declared time after time, and in

various forms, that it was Manson's " great induction

which did it—nothing else," and that he had received

advice from Manson. These affirmations have been

misconstrued. Lister, after entering judicially into

the attempted piracy of Ross's discovery by dfertain
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ItaUan savants, gave his opinion thus :
" The discovery

of the development of the parasite in the mosquito

was due solely and simply to Major Ross, who had

shown absolute candour, perfect openness of mind,

and a readiness to recognise the work of others."

Throughout the " Memoirs " these attributes are

unconsciously displayed by the author.^ The advice

as to technique given by Manson was based upon

special knowledge of filariasis—it was found inappli-

cable by Ross to his requirements ; it was, nevertheless,

courteously acknowledged. The " great induction
"

referred to the function of the fiagella, and, when

deprived of Manson's erroneous suggestion as to these

being spores, did not differ materially from the views

expressed previously by Laveran and Mannaberg.

Ross, however, justly held that, by insisting that the

fiagella had some undiscovered yet important bio-

logical function, Manson had provided an incentive

to research, which he handsomely acknowledged.

Manson had the gratification of finding that he had

been the factor in inducing one man, among hundreds

of potential workers to whom he had made an appeal

broadcast, to undertake research on what he believed

to be (British Medical Journal, 1898, p. 1576) "the

logical outcome of well-ascertained facts, . . . and

the most promising guide to fresh facts." That one

man was Ross, whose inner consciousness, as early

as 1890-93, had been stirred to discover means for

averting the misery incident to malaria in the popula-

tions of India. In his poetic record, under the title

" Indian Fevers," he had written, " O God reveal

thro' all this thing obscure, the unseen, small, but

million-murdering cause " (" Philosophies," p. 21)

;

and, on the day when he realized that his invocation

had been answered, wrote, " This day relenting, God

hath placed within my hand a wondrous thing ; and,

God be praised, I know this little thing a myriad men

will save."

Ross had definitely undertaken his research—^not

in the quest of abstract science—but in the interests

of preventive medicine. His next hope therefore was

to be allowed to apply methods based on his discovery.

The Government of India (in which country one

million deaths occur yearly from malaria), however,

not only failed to issue so much as the usual stereo-

typed "thanks of Government," but also refused to

promise him facilities. Rather than leave matters thus

he retired from the Indian Medical Service ; with a

pension one-fourth the value he might have secured

• At forty years of age, he had still to learn that the compendium to the
tenth Commandment—" nor anything that is his "—was liable to be
forgotten by pseudo-men of science, and that, with Governments, the
axiom " Politics first " and " deil tak' the hinmost " allows little room for
financing the interests ot so trivial a fad as disease prevention. Difficulties

encountered are factors in evolution—sometimes beneficent ; in the case
of the author, for many years since he arrived at that age of discretion, in

public speeches and in literature, he has proved a powerful advocate of aid
to research workers.
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by continued service. But this personal sacrifice

(added to the considerable private expenditure during

his investigation) enabled him to complete his work,

by demonstrating the applicabihty of its benefits in

West Africa and Ismalia. The King-Emperor has

conferred honours (not, however, upon the recommenda-

tion of the Government of India) upon the man who

had made, as Manson said, the discovery of the century

(p-317)-

Following the adoption of anti-malaria methods

based on knowledge gained by Ross, invaliding and

sickness in the British garrisons in the tropics have

been reduced to an extent which must represent many

thousand pounds—irrespective of human suffering

—

saved
;

great mercantile firms have extended trade

to areas they formerly shunned from dread of the

malaria fiend, and these share the benefits of commerce

consequent upon the opening of the Panama Canal,

the construction of which had proved impossible in the

hands of the French—owing to the ghastly mortality

of employees—in the absence of Ross's methods

;

during the great War, according to the Official History

(vol. 2, p. 238), " the loss of the strength to the

armies from the effects of malaria was great, and

hut for the preventive methods adopted it might have

been incalculably greater " (italics not in the original).

What has the nation, the Parliament of which voted

30,000/. to Jenner in token of gratitude, done for this

practical philanthropist ?

In " Memoirs " covering many years and many
locahties, the author has left little room for criticism

as to accuracy. At p. 223, the date of his first gleam

of success is erroneously stated in the text ; fortunately,

the next page is faced by a facsimile which correctly

shows the date to have been August 20, 1897 ; at

p. 327, in referring to Haffkine's good work, it is

evident the date 1916 should read 1896 ; at p. 198,

in reference to the use of " bird's malaria," the context

would show that the intention is to refer to 1896

and not 1906. The Madras Presidency can claim

freedom from the conception that (p. 200) " though

plague had broken out for some years in China, almost

no precautions had been taken to exclude it from

India." It is inaccurate to describe Mr. E. H. Hankin,

the able bacteriologist, as " the discoverer of the mode
of purifying wells by permanganate of potassium."

He did not initiate the method ; to him is the credit

of showing that the cholera vibrio is killed by the

chemical, and is not starved out of existence by its

action on organic matter. The Hindu title of

" Maharaja " used in connexion with the independent

potentate mentioned at p. loi will doubtless be

<:orrected in future editions of the work.

W. G. King.
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Variable Stars.

Specola Astronomica Vaticana V. Herausgegeben von

Johann Georg Hagen, S.J., und Johann Stein, S.J.

Die Veranderlichen Sterne. Erster Band : Ge-

schichtlich-Technischer Teil. Von Johann Georg

Hagen, S.J. Pp. xx + 8ii. (Freiburg im Breisgau

and London : Herder und Co. G.m.b.H., 1921.)

42s.

THOUGH the subject of variable stars, apart from

still earlier beginnings, has been actively studied

'for a century, and the realisation of its importance has

been reflected in a growing volume of technical litera-

ture, it has not hitherto received extended discussion

on historical lines in a work exclusively devoted to

this branch of astronomy. The first volume of such a

work, for which Father Hagen assumed responsibility,

has now been completed by the inclusion of a fourth

and last part, on the elements of the light-change, the

three earlier parts having been issued separately from

the year 1913 onwards. The remaining second volume,

which will deal with the physical explanations of the

phenomena of variable stars, is in the hands of Father

Stein, and its appearance will be anticipated with

interest.

In these days, when the insistent demand for sum-

maries even to the most condensed papers betrays the

fact that honest reading is out of fashion, there is some-

thing impressive in an ample and scholarly work like

this, with its more than 800 quarto pages. The three

earlier parts dealt with the equipment of the observer,

the actual observation of variable stars, and the reduc-

tion of the observations. References to other methods

will be met with incidentally, but it is to the visual

method in its historical development that the work is

almost exclusively devoted. Naturally there are parts

of the subject which are largely independent of the

particular method of observation, and the discussion

of them will serve a more general application.

To avoid misconception as to the nature of the work

and its limitations, it will be well to refer to an explana-

tion given at the outset in the preface. There it is

stated clearly that for the principles of photometry,

the practical details of astronomical photography, the

description of all the various forms of apparatus and

those parts of mathematical theory which are involved

in the discussion of the observations, the reader must

consult in each case the appropriate text-book or even

an encyclopaedia. To this it should be added that

the book contains no figures or illustrations, and that

very little space is occupied by tabular matter. Thus

it is in no sense a text-book suitable for the needs of the

ordinary observer, but an historical work from which

the lessons of past experience can be derived from

A I
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documentary evidence. It may easily be felt that

judicious compression of the abundant material, so

far from diminishing, would have positively enhanced

the value of the work. Moreover, while a full treat-

ment of those technical matters, which have a general

character and yet find a particular application in this

special subject, would have been out of place, short

explanations based on first principles could sometimes

have been interpolated with material advantage to the

general reader. But it is as an historical work of

reference that the volume now completed must be

judged, and as such it will bring the author of the-

" Atlas Stellarum Variabilium " the renewed gratitude

of all those who are interested in this branch of

astronomy. H. C. P.

The Study of Fossils.

Animals of the Past : an Account ofSome of the Creatures

of the Ancient World. By F. A. Lucas. Sixth and

revised edition. (Handbook Series, No. 4.) Pp.

xii + 207. (New York: American Museum of

Natural History, 1922.) n.p.

IN 1901, when Dr. Lucas was a curator of the United

States National Museum, he published a most

useful popular book on the study of fossils, with special

reference to the remarkable extinct vertebrate animals

found in North America. A decade later, when he

became director of the American Museum of Natural

History, New York, he reprinted his work as one of

the handbooks of that museum, where it has had a

large sale. He now has issued a much-revised edition,

with numerous new illustrations from fossils actually

in the American Museum.

Dr. Lucas's little treatise is neither a museum guide

nor a text-book, but consists of a series of gossipy

chapters, each on a special subject, admirably designed

to rouse an interest in the study of fossils. He explains

their nature, describes how they are collected and

made available for science, and leaves the reader in

a frame of mind to appreciate more systematic and

technical works on the subject. At the end of each

chapter, indeed, he refers to some of the more important

literature, besides mentioning the chief American

museums in which illustrative specimens can be seen.

Among the new matter may be specially mentiored

a discussion of Mr. Beebe's theory of the origin of

flight in birds, a chapter on flying reptiles with some

good illustrations from Seeley's " Dragons of the

Air," an account of Tyrannosaurus and the giant

Eocene bird Diatryma, additional figures of dinosaurs,

and a photograph of the restoration of the American

mastodon in the State Museum at Albany. There

is also a photograph of an engraved bone found in a

cave near Pineville, Missouri, in 1921, which seems
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to show the rude outline of an elephant, either mam-
moth or mastodon.

Dr. Lucas writes, of course, primarily for American

readers, and it is natural that he should place American

discoveries in the front rank ; but he is wrong in

stating that " the largest single bone of a Dinosaur "

is the thigh bone of Brachiosaurus at Chicago—it is

three inches shorter than the humerus of the African

Gigantosaurus at Berlin. The rivalrv' between the

American palseontologists and their colleagues in the

Old World is one of friendly emulation, which has led

to great discoveries in more than one hemisphere.

A. S. W.

Our Bookshelf.

Methods and Experiments in Mental Tests. By C. A.
Richardson. Pp. 94. (London, Calcutta, and
Sydney: G.G.HarrapandCo.,Ltd.,i922.) 35.6</.net.

It is difficult to perceive for what type of audience

Mr. Richardson's book is intended. If it is meant for

readers who have no knowledge of any of the literature

on the subject, then it is surely out of place to introduce

the subject by a rather perfunctory discussion of the

criticisms made against the use of tests. If, on the

other hand, it is meant for readers already conversant

with some of the work done, then much of the dis-

cussion is useless. The same remark applies to the

statistical account.

The details of the experimental testing of groups of

children are very interesting, but would have been

more suitable for an article in a psychological journal

than for a book.

The Organisation and Administration of Physical Educa-
tion. By Prof. Jesse Feiring Williams. Pp. xiii +
325. (New York : The Macmillan Company

;

London : Macmillan and Co., Ltd., 1922.) 95. net.

Dr. Williams urges the necessity for physical educa-

tion to be placed on a scientific foundation, and gives

such a basis with a wealth of detail which is rarely

associated with the subject. Indeed, it is carried to an

extent which, in Great Britain, is unnecessary'. The
chapter on health and efficiency is the least scientific ;

little reliance can be placed on tests involving such

factors as height and weight charts, and the ratio of the

girth of the arm to that of the chest. The general

purpose of the book is good, and it should provide a
stimulus to interest in physical education.

Character and the Unconscious : A Critical Exposition

of the Psychology of Freud and of Jung. By J. H.
van der Hoop. Authorised Translation by Elizabeth

Trevelyan. (International Library of Psychology,

Philosophy, and Scientific Method.) Pp. viii4-223.

(London : Kegan Paul and Co., Ltd. ; New York :

Harcourt, Brace and Co., Inc., 1923.) 105. 6d. net.

This is a general and rather superficial account of the

theories of Freud and Jung. The author tells us it is

tjie result of nine years' intensive study of the practice

and theory of psycho-analysis, which seems to mean
that he has been a practitioner during that periods

The translation is well done.
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Letters to the Editor.

[The Editor does not hold himself 7-esponsible for
opinions expressed by his correspondents. Neither

can he undertake to returfi., nor to correspond with

the writers of rejected manuscripts intended for
this or any other part of Nature. No notice is

taken of anonymous communications.']

Positive Ray Analysis of Copper.

The chief difficulty in analysing an element with

a high melting-point by means of positive rays lies

in the construction of a suitable furnace for evaporat-

ing the metal. I have recently succeeded in obtaining

rays of copper by using a molybdenum furnace,

heated with a coil of molybdenum wire enibedded
in alundum cement. Three isotopes were observed

separated by two units in atomic weight. The rela-

tive intensities were about 1-4:1:1, the lightest being

the strongest. Rays of rubidium were also obtained,

probably from the cement, and showed two isotopes,

as found by Aston with his method of analysis. The
relative intensities gave a mean atomic weight of

85 '5 1, in good agreement with the chemical atomic
weight 85 -45. To obtain agreement with the chemical

atomic weight of copper 63-57, ^^ is necessary to

suppose the isotopes to be 62, 64, and 66, since this

gives a mean atomic weight of 63-76, which is as

close as would be expected. A direct comparison
with rubidium is desirable, but further experiments

will be necessary before the comparison can be
regarded as conclusive, since the rubidium rays

probably start at the surface of the cement and may
fall through a different potential from the copper

rays. A few comparisons suggested the even atomic
weights, so that we may provisionally take the

isotopes of copper as of atomic weights 62, 64, and 66.

This seems to mark the first exception to the rule

observed by Dr. Aston to hold for chlorine, potassium,

bromine, rubidium, and antimony, that elements
with odd atomic numbers have isotopes with odd
atomic weights, and may be connected with the fact

that copper occupies a place in the series of elements
where the atomic weights begin to increase rapidly

with atomic number. A. J. Dempster.
Ryerson Laboratory, Chicago,

June 9.

Expansion of the Wings of Lepidoptera after

Emergence from the Chrysalis.

No one who has watched a butterfly or moth
emerging from the chrysalis can fail to have been
impressed by the rapid expansion of the wings. This

expansion is not real growth,
but merely the opening out of

the contents of a carefully

packed parcel, and the general
character of the changes which

^^^w- ^t' occur in the process is well

1^^^ ^ known.
^^HP The true growth of the wings
^Hf takes place and is completed in

membranous sacs just within
the walls of the chrysalis, and
the form of the wings can be
distinguished from the outside.
The position of the wings during
their development is such that
the upper surface of the fore

wing is next to the wall of the chrysalis, and within
a day or two from the time of hatching the colours
and markings can in many cases be recognised.
Each wing consists of two separate membranes,
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Fig. I.—Pupal and extended
wings of V. Jo (distance

between lines = i inch).

The pupal wings were
removed from the chry-

salis just before emerg-
ence.

united with the nervures, on which the scales ^are

mounted, the stems of the scales entering sockets in

the membranes placed in fairly symmetrical rows,

though the irregular shape of the spaces between the

nervures prevents the symmetry being exact.

The point to which the present note is intended to

direct attention is the numerical relation between the

. i »llf ll.lli

Fig. 2.—Section of pupal Fig. 3.—Section of pupal
wings parallel to the wings at right angles to

nervures. x 60. the nervures. X 60.

Sections in Figs. 2 and 3 were cut from the chrysalis, and
show both the fore and hind wings.

size of the pupal and expanded wings, and the reason

for the constancy of this relation. In all the lepi-

dopterous wings which I have examined the pupal
wing has very nearly one-third of the dimensions of

the wing of the perfect insect (Fig. i).

If the fully developed wing is removed from the
chrysalis and sectioned, the reason for the one-to-

three ratio is immediately evident so far as regards

extension parallel to

the nervures,' but the
" accordion " folding

whereby the scale-

bearing membranes
expand in a direction

at right angles to the
nervures is rather
more complex.
The section parallel

to the nervures is

shown in Fig. 2 and diagrammatically in Fig. 6. Here

the wing membrane is seen folded so that the distance

from fold to fold is the same as the depth of the fold,

and therefore the extended is three times that

of the folded dimension. To realise the character

of folding in the other principal direction, imagine a

series of camera bellows fully extended AjAj, etc.,

to be placed side by side, Fig. g, so that the sides CiC,,

C.Co, etc., will remain in contact when the bellows are

6 c
Y-mti^

Fig. 4.—Section of

extended wings
parallel to the

nervures. X 60.

1m(, 5 ^> I tion of

extendeil wings at

right angles to the

nervures. X 60.

These sections are from the posterior part

of the fore wing not far from the margin.

Fig. 6.—Diagrammatic section of Fig. 7.—Diagrammatic section

pupal wing parallel to the of pupal wing at right angles

nervures. to the nervures.

The letters refer to those in Figs. 2 to 7.

—

(a) Wall of chrysalis
;

(b) scales

;

(c) wing membrane ;
(d) sockets in membrane.

contracted. Then remove the lower sides B^Ba, etc.,

and join the free edges of CiC^, C^Ca, etc. It is clear

that the surface thus formed is developable, and that
if, to start with, the bellows are compressed to one-

third of their extended length the developed surface

will in all directions have three times the dimension
which it has when folded.

The section of the membrane cut in this direction

presents a much more complex appearance (see Figs.

3 and 7) than that parallel to nervures.

The compression to one - third of the extended
dimension in the transverse direction appears to be
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due to the space occupied by the " accordion " folds,

and a diagrammatic sketch of the folded membrane
seen in plan with the scales removed is given in Fig. 8.

A, A2 A3
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ities of the somatic cells are curtailed by some special

cytological mechanism, which, be it marked, has not
hitherto been described by any one in the Vertebrata.
The nearest approach to such a mechanism is the

chromatin-diminution process in Miastor, an insect

in which all but the germ cell nuclei are deprived of

part of their chromatin. Nowadays, however, few
zoologists wish to repeat the mistake of Weismann in

deducing too much from the peculiar cytology of the
holometabolous Hexapoda, which develop under
special conditions. J. Bronte Gatenby.

Trinity College, Dublin,
June 9.

Origin of certain Filamentous Forms
from Eocene Beds.

A PAPER by Prof. T. D. A. Cockerell has just
appeared entitled " The Supposed Plumage of the
Eocene Bird Diatryma " [Amev. Mus. Novitates, No.
62, 1923), describing certain filamentous bodies from
Eocene (Green River) beds of Colorado.

Prof. Cockerell states that the specimens " are not
vegetable fibres, nor are they mammalian hairs," but
resemble the simple feathers of birds like the casso-
wary, and he refers them (with a query) to a new
species of Diatryma because this is the only known
Eocene bird from which they could have come.

Prof. Cockerell has been good enough to give the
original of his Fig. iB to the Geological Department
of the British Museum (Natural History), and an
examination of this specimen has failed to convince
me that it is not of vegetable origin. Similar strands
of filaments occur in Upper Eocene rocks of Haering,
Tyrol, for example, and are derived from decayed
leaves of palms {Sabal major, Ung.), into undecayed
portions of which they are sometimes seen to pass.
These fibres in specimens from Haering are absolutely
indistinguishable from those in the original of Prof.
Cockerell's Fig. iB, and, though it is difficult to arrive
at any definite conclusion from such fragmentary
material, it seems quite possible that the supposed
feathers may be only fibres from a decayed mono-
cotyledonous leaf. W. N. Edwards.

Geological Dept.,
British Museum (Natural History), S.W.7,

May 26.

Hafnium and Geltium.

It is with great interest that I have read the
communications of Dr. Coster and Prof. Hevesy in
Nature on the new element, hafnium. Under the
title " Correlation of Atomic Structure and Spectra "

(Journal American Chemical Society, xliv., p. 328,
1922) I discussed the properties of the unknown
elements from the point of view of Bury's theory of
atomic structure, and stated :

" No. 72 possibly is

Urbain's celtium. But Bury's arrangement gives
the electron structure 2. 8. 18. 32. 8. 4 for this element,
which is consequently tetravalent, while Urbain
describes celtium as being intermediate in chemical
character between Lu and Sc, both trivalent elements.
A further investigation of the chemical properties
and the X-ray spectrum of celtium is therefore
desirable." This article was received by the editors
of the Journal, November 22, 192 1, and, I believe, is

the first published suggestion that the chemical
properties of celtium as given by Urbain do not agree
with theoretical considerations of atomic structure.

Harold S. King.
The Chemical Laboratory, Dalhousie University,

Halifax, Nova Scotia, May 12.
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Distribution of Limnsea pereger and L. truncatula.

Some recent observations on a subject lately dis-
cussed in the columns of Nature may be of interest.
The freshwater snails, Limncea pereger and L.

truncatula are widely distributed over this district,

where Distomuni hepaticu^n is a serious pest : the two
molluscan species occur in almost every body of
fresh water where the topographical conditions are
suitable, excepting only such as are seriously pol-
luted by the effluents from old lead-workings. The
hydrogen ion concentration of the fresh waters varies
generally from about Ph 6-4 to Ph 6-9.

While studying a neighbouring area, a portion of
the Plynlimmon plateau, about 12 to 15 miles from
Aberystwyth, I was struck by the almost complete
absence of freshwater molluscan species. Two only
were found : L. pereger and Ancylus fluviatilis, the
latter in a single locality only, the former in this and
one other locality. The hydrogen ion concentrations
of the waters in these two localities were Ph 6-4 and

. Ph 6-5 respectively : both are exceptional figures for
the area, where the Ph values as a rule range from 5-8
to 6-2. (Peat bogs abound in the district.)

Laboratory experiments show that L. pereger
invariably dies within 2 to 3 hours after being placed
in water of Ph value 5-6. (Distilled water which had
been exposed to the air was used for these experi-
ments ; also tap water, which has here about the same
Ph value.) A characteristic reaction is given, the first

phase of which is the nearly complete extension of the
body beyond the shell, with violent twisting move-
ments. Eventually the animal dies in retraction,
with much exudation and coagulation of mucus. I
intend before long to carry out similar experiments
with L. truncatula. Several other freshwater species
show a similar reaction, the coagulation of the mucus
being especially noticeable.

Kathleen E. Carpenter.
Zoological Department,

University College of Wales,
Aberystwyth.

Scientific Names of Greek Derivation.

In the course of the interesting notice of Stille's
" Die Schrumpfung der Erde " in Nature of June 2,
reference is made to "What G. K. Gilbert styled
' epeirogenic ' (now written ' epirogenetic ')." The
latter termination is no doubt more correct, but the
spelling of the second syllable involves a more debat-
able question. Some of us are by no means reconciled
to the system of the Latinisation of Greek names, now
widely followed, especially on the other side of the
Atlantic. It is a distinct misfortune that Greek
should reach the nomenclature of science by way of
a language poorer in both vowel and consonantal
sounds. To write " dinosaur " for " deinosaur " is

to obscure the derivation of the word. So long as
most of our scientific terms are derived from Greek,
it is obviously desirable that they should be written
in English in a form as closely similar as possible to
the original, so that a student can look them up in a
lexicon even if he knows but little more of the
language than the letters.

I am glad, however, to see that your reviewer,
when he is at liberty to follow his own predilections,
prefers to adhere as far as he can to the Greek
spelling. Does he not speak of " Okeanos, lord of
the great outer seas "

? John W. Evans.

Imperial College of Science and Technology,
S.W.y, June 4.
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As the reviewer referred to, I warmly welcome the

remarks of Dr. J. W. Evans on the tendency to

modify Greek forms, sometimes beyond recognition,

when they are introduced into scientific terminology.

I went to some trouble in looking up Gilbert's
" epeirogeny," which Sir A. Geikie of course spells

correctly in his " Textbook of Geology." I have
long clung to " deinosaur," and American authors

should bear in mind that the use of an i for ei com-
plicates pronunciation when the terms are handed on
to other nations.
The chief offender, however, was Charles Lyell, who

knew that he was doing wrong when he wrote his

footnote on p. 53 of the third volume of the " Prin-

ciples of Geology " in 1833. He justified his
" Miocene " and " Pliocene " by the use of " encenia

"

and " icosahedron "
; but the result has been the

absurd American term " Cenozoic," which, if it means
anything, should remind us of the emptiness of life.

The frequent use of the prefix " epi " makes one
anxious to preserve " epeirogeny." I wish that we
could mark the first e with a stroke to keep it long,

and this remark applies also to " Tethys." But in

the face of " Epirus," and " Pisistratus," and
" Phidias" it is difficult to be logical. May we not

attempt, however, as Dr. Evans suggests, to keep our

newly invented scientific terminology from degenerat-

ing like our common speech ?

Grenville a. J. Cole.

On the Significance of "Rings" on the Shells

of Cardium and other Molluscs.

In Nature of February 3, p. 146, I referred to

experiments on determining the rate of growth of

a fixed population of marked cockles {Cardium edule).

In this experiment the box which was fixed in the
bed of the River Yealm and contained the cockles

was visited monthly, and sometimes at intervals of

only a fortnight, for the purpose of measuring the
increment in growth since the previous visit. This
method of work resulted in an interesting observation
on the formation of rings on the shells of the growing
cockles. It was found that in the young cockles,

i.e. up to about 16 mms. in length, dark rings were
formed monthly or fortnightly in a majority of cases,

on the shells at the size they were when last measured,
but that no similar formation of rings could be
detected in the larger and generally older shells.

On the other hand, both small and large cockles
showed distinct rings after the winter period.

In young cockles, growing in length at the rate

of one millimetre or more a week, a cessation of

shell-growth for a few days as a result of being taken
out of their habitat and handled is enough to produce
a distinct ring, but older cockles which increase

in length a very small amount in even a month show
no external sign of a small period of cessation in

growth. Thus rings on the shells of cockles are
undoubtedly due to periods of cessation of shell-

growth, and the length of the period necessary to pro-
duce an effect depends directly upon the size of the
cockle.

In this connexion it is interesting to read the
history of cockles picked up haphazard. Some shells

I picked up on the shifting sands of the bar at Padstow
showed numerous rings close together, and there
is no doubt that these rings can be interpreted as

periods of cessation of shell-growth probably separated
by only a few weeks, and due to the cockles being
embedded deep in the shifting sand after rough
weather. On the other hand, cockles picked up in

protected situations show mostly those rings v.'hich

can be interpreted as winter rings, but often also
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near the umbo, tiny rings which may mean the
occurrence of a disturbance for only a few days
while the individual was young. Similar winter
rings have been found by experiment in Crepidula
and in many cases in Patella, but Patella may not
show winter rings in some situations at Plymouth
after a mild winter.

In fishes the indications of periods of growth and
of cessation of growth are very important, and in
view of the observations mentioned above it would
be interesting to know whether the otoliths and
scales of young fishes, which show distinct rings
(apparently produced in winter and summer), would
reflect the effects of short periods of an analogous
disturbance in the same way as the shell of the cockle.

J. H. Orton.
Marine Biological Laboratory, Plymouth,

June 19.

A Crystallisation Phenomenon.
The attached photograph (Fig. i , natural size) is of

interest, as it illustrates a phenomenon which does
not appear to have been recorded.

For certain experiments it was necessary to purify
some samples of salicylic acid, and recrystallisation
from hot water was resorted to. The work was
carried out in a litre conical flask, and a layer of
crystals was formed at the surface of the solution on
cooling. Below this layer many crystals were seen
to be suspended by threads, and as the photograph
shows, one thread would grow several crystals at
different depths in the liquid.

In a bright light, reflection may occasionally be

observed from some threads, but generally they are
too small to be seen with the naked eye. They are
elastic in the sense that, if the vessel is gently swung,
the crystals oscillate at the end of their threads, which
sometimes form flexible loops instead of hanging
vertically. The threads are quite stable, as the
suspension remains for months at a time. On one
occasion the crystal layer was formed on a small
grid of glass fibres and the solution syphoned out ;

the crystals were left hanging, but the threads could
not be distinguished.

I am indebted to Mr. Sowerby of this College for
the photograph. C. R. Bailey.

Chemistry Department,
University College, London, W.C.i,

June 8.
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Studies from a Wireless Laboratory.^

By Prof. W. H. Eccles, F.R.S.

^T^HE studies pursued in a wireless laboratory are
J- mainly of two kinds : fiist^ those directed to the

solution of problems that have arisen in the develop-

m'ent or use of practical apparatus^ and^ secondly^ those

with which we are here concerned^ aiming at the appli-

cation of novel principles or novel physical phenomena
to the invention of new methods or apparatus-. Little

will be said of the methods of wireless communication
as they exist to-day; on the contrary, our attention

will be devoted to some possibilities of wireless tele-

graphy-—possibilities tested in the laboratory but not

yet tried on the large scale. In other words, no attempt

will be made to give a record of technical progress

accomplished to date but, rather, to discuss wireless

communication as it may be.

The new methods to be first described are based upon
the phenomena, not yet fully known in detail, which
occur when one vibrating body is caused to influence

the vibrations of another. Consider the case of a

simple pendulum consisting of a weight tied to the

lower end of a string the upper end of which is held in

the hand, and suppose it is of such a length that it

would vibrate freely to and fro in a period of two
seconds, when the hand is held still. Then it is easily

DYING OSCILLATIONS.

Fig. I.—Dying oscillations.

seen that on moving the hand horizontally to and fro

with a complete period of, say, one second, the pendulum
will follow the hand and likewise vibrate with a period

of one second. Similarly, when the hand vibrates with
a period of, say, three seconds the pendulum will again

follow and take the new period. This experiment is

very familiar and is known to students of mechanics as

an example of the subject of " forced vibration."

A pendulum forced in this manner may be said to

vibrate " in time with " the hand, but the experiment
shows that it is not " in step with " the hand. It

would not be correct to say that it is " in tune with "

the hand, since this term is reserved—in electrical

physics at any rate—to indicate that the natural period

of the free and unpropelled pendulum is the same as the
period of vibration of the hand. We may, however,
express the state of affairs by saying that the pendulum
is forced into accord with the hand and that it is then
in the " accordant state." A simple example of this

relationship between two alternating movements is seen
when a dog, for example, is walking along the road

;

his hind legs are in time l)ut not in step with his fore

legs.

The vibrations of a simple pendulum left free to
vibrate with its own period gradually die down as indi-

' Substance of a discourse delivered at the Royal Institution, Friday,
April 13.

cated in Fig. i. The vibration is a dying oscillation,

and in such a case the theory of the forced vibrations is

easily understood. In a modern wireless laboratory,

however, we have to deal with growing and sustained

vibrations as in Fig. 2, and in such cases the theory of

the accordant state is rather different. This is to be

expected—for it is like comparing a living thing to a

dying one. Usually the vibrations are sustained by the

aid of the triode valves so well known, and the rates of

vibration are very high. In order to lead up to an

understanding of the accordant state at these high

frequencies it is best to study low frequencies first.

For the study of vibrations slow enough to be followed

SUSTAINED OSCILLATIONS

Fig. 2.—Growing and sustained oscillations.

by the eye a new type of oscillator has been designed

and constructed and is here exhibited for the first time.

Fig. 3 is a diagrammatic plan of the apparatus. The
horizontal magnet has a horizontal ebonite rod fixed to

it at right angles and the whole is suspended from a

vertical torsion wire passing through the centre of

gravity. The poles of the magnet confront two hori-

zontal solenoidal coils connected in series with each

other and with a battery and diode valve, that is, a

thermionic valve of the type invented by Prof. Fleming
in 1904 and containing only two electrodes, namely,

a filament and a plate. Such a valve possesses the

DIODE

OSCILLATOR

Fig. 3.—Diode-sustained torsion pendulum (in plan).

property that the electron current across the vacuum is

sensitive to outside electrical influences if the electrodes

have suitable relative positions—an ebonite rod charged

by rubbing causes a diminution of the electron current

when it approaches the diode and allows the current to

increase again when it recedes. The action of this

diode-sustained pendulum is now easily explained by
supposing it swinging, and noticing that the ebonite rod

as it moves to and from the diode causes an alternation

of magnitude of the currents in and magnetic fields of

the coils, which is automatically in correct time relation
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to assist the motion of the magnet. By means of a
small mirror fixed to the magnet, and a lamp and scale,

the building up of the motion from a small initial

amplitude is easily seen.

With two such pendulums the accordant state can

be studied by eye observation. Dr. Winifred Leyshon
is engaged upon this task. As arranged for the investi-

gation one of the pendulums is made the master by
sending some of its current through an auxiliary winding

influencing the magnet of the other pendulum. The
frequency of either the master or of the servant pendu-

lum can be varied by the aid of a movable permanent
bar magnet placed near the oscillating magnet. Then
it is seen that as one natural period becomes nearly the

Fig. 4.—Triode-sustained tuning-fork.

same as the other the master catches hold of the

servant, compels it to abandon its own natural

period and to move in time with the master's—though
not necessarily in step. The amount by which the

servant is out of step depends upon the difference of

the natural periods and therefore can be regulated.

These slow vibrations are seen and not heard ; but it

is also possible to use vibrators of acoustic frequency

and so make the according process evident to the ear.

A tuning-fork sustained by a triode is very effective as

the master oscillator. The circuit is shown in Fig. 4,

from which it will be seen that when the fork is vibrating

the induced electromotive force acting upon the grid

controls the anode current so as to sustain the motion.

Fig. 5.—Triode electrical oscillator.

(See Eccles and Jordan, " Sustaining the Vibration of

a Tuning-fork by a Triode Valve," The Electrician,

June 20, 1919.)

On the other hand, an electrical oscillation, which is

independent of moving matter, makes a good servant
oscillator. Its circuit is shown in Fig. 5. The linkage

between the two oscillators is effected by passing some
of the current from the fork coils through an auxiliary

winding on the electrical oscillator. The fork is audible

when oscillating because it agitates the air; the elec-

trical oscillations can be made audible by inducing
currents in another circuit containing a loud-speaking
telephone, and their frequency can easily be altered

through a semitone or more by varying slightly the
capacity of the condenser shown in Fig. 5. Now, as

NO. 2801, VOL. 112]

the natural frequency of the electrical oscillator is made
to approach that of the fork, loud throbbings (called

" beats ") are heard, which become gradually slower

until at a certain point the master suddenly drags the

servant into time and the throbbings cease. If the

movement of the condenser is continued the natural

period of the electric oscillator is carried through

resonance and then beyond, and finally the servant

breaks away from the master and the throbbings indi-

cating their difference of frequency begin anew.
This experiment is reminiscent of that of the two

air - blown organ pipes discussed by the late Lord
Rayleigh many years ago {Phil. Mag., 1879, Collected

Papers, vol. i. p. 409). Rayleigh showed that two
organ-pipes nearly in unison dragged each other into a
common frequency if brought into propinquity.

The preceding experiments have carried us from
vibrations at 2 per second to vibrations at 200 per

second ; we now pass to the problem of accordance
when the vibrations are of frequency 200,000 per

second, such as are commonly used in wireless tele-

graphy and telephony. Such high frequencies are

neither seen nor heard, but can be detected by special

methods. The electrical oscillator used comprises

a triode and an inductance and capacity connected

as in Fig. 5 and chosen of suitable magnitudes.

The detecting apparatus is an inductance coil and
variable condenser connected to a crystal detector just

as in many a household crystal apparatus used for

listening to the broadcasting stations. A galvano-

meter is connected to the crystal and a spot of light

moves on the screen when the condenser is varied while

the triode apparatus is in action. A maximum deflexion

is soon found and then the receiver is in tune with

the triode oscillator. Another triode oscillator is now
substituted for the first and varied in frequency until

in tune with the crystal receiver. Clearly both triode

oscillators are now of approximately the same frequency.

Let them both be put into action simultaneously so as

to act upon the crystal circuit, and let a pair of auxiliary

coils, connected in series, be placed confronting the

respective triode oscillators in order to establish a
linkage. The crystal circuit is receiving energy from
both of the triode oscillators and actuates the galvano-

meter. The accordant state is then easily found by
varying one of the oscillators very slowly and watching

the spot of light. At the moment when the two oscil-

lators come within a certain frequency difference, they

suddenly pull into time and the spot of light gives a
sudden kick. This phenomena was discovered by
Dr. J. H. Vincent and described in the Physical Society

Proceedings (p. 84, Feb. 1920). One of his curves is

reproduced in Fig. 6.

This curve illustrates that as the condenser of one

triode oscillator is increased the galvanometer in the

crystal circuit shows first an increase and then a very

sudden decrease of deflexion. The nearly vertical

parts of the curve are due to the establishment of

accordance. In a rough way one may explain the

phenomenon by saying that at the lowest point of the

curve, where there is a sharp cusp, the two oscillators

though vibrating in time with each other are oscillating

oppositely. In fact one oscillator is moving like the

front legs and the other like the hind legs of the dog
cited already. The curve or the experiment shows that



July 7, 1923] NA TURE
a very minute variation of the condenser of either

oscillator makes the deflexion increase enormously.

There are several ways of applying this novel pheno-

menon to wireless telegraphy. Two of these may be

illustrated here. Suppose one of the two oscillators to

be a distant transmitter from which electric waves are

proceeding, and that these waves are picked up by the

antenna at a receiving station. Let the antenna be

coupled to a local oscillator in the relationship of

master, and let a tuned detector circuit be acted upon

by both the antenna and the local oscillator. Then
suppose the local oscillator adjusted until it is in the

accordant state with the antenna oscillations, and, in

fact, adjusted until the detector current is at the mini-

mum value corresponding to the cusp of Vincent's

curve (Fig. 6). It then follows that a very minute
variation of the frequency of the oscillations emitted

by the distant station will give rise to a deflexion of

the galvanometer. It is suggested that signals could

be transmitted by up and down changes in frequency

—

such changes would be far smaller than the changes of

frequency employed by the accepted methods of the

present day, and thus the interference between stations

§ — FREQUENCY OF VARIABLE OSCILLATOR *

Fig. 6.—Vincent's curve.

would be minimised. There are many easy ways of

producing small changes of frequency at the trans-

mitting station.

Another and very different method of signalling may
be illustrated by this same apparatus, after again

adjusting the receiving apparatus to the minimum
deflexion obtained in the accordant state. On trial it

is found possible to bring the spot of light to any
desired point of the scale—that is, to any desired point

on the vertical portion of the Vincent curve—by appro-

priate adjustments of the frequency of the transmitting

unit. These latter adjustments are for this purpose
conveniently effected by the motion of a short cir-

cuited coil of wire near the inductance coil of the

transmitting oscillator. Therefore, to every position

of the auxiliary movable coil at the transmitter there

corresponds a position of the spot of light actuated by
the receiving apparatus. It might even be possible to

mark the scales at each place with an alphabet and so

communicate intelligence without the aid of the Morse
code.

The above-described methods of signalling are based
on the discovery of accordance between triode oscil-

lators. Another distinct series of methods can be
suggested and illustrated. These methods depend
on the fact that the combination of two high-

frequency electrical vibrations of slightly differing fre-
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quencies yields a throbbing amplitude which may be

made of audible frequency and of any desired pitch

by adjusting the frequency of either of the original

vibrations. The formation of relatively slow throbbings

from two quicker oscillations is shown diagrammatically

in Fig. 7. The existing modern method of receiving

continuous waves known as the heterodyne method
utilises this principle in the following way : The trans-

mitting station emits long and short trains of waves

B

^=0-1

mhimNwm

71^ 200

Fig. 7.—Illustrating the heterodyne method of reception.

^/ = ^2

71= n-TL^ 50

corresponding to Morse dashes and dots and of fre-

quency, say 200,000 per second. These waves produce
in the receiving antenna feeble oscillations which are

combined with locally generated oscillations of about
the same strength and of frequency, say, 200,500 per

second. The result is a compound high-frequency
current with 500 throbbings in it per second. ' These
when rectified can be heard in a suitably connected

telephone. The long and short trains of waves from

-frequency-

Fig. 8.—Diagrammatic representation of sounds heard in
heterodyne reception.

the transmitting station thus give rise to sounds of long

and short duration and of constant pitch. The pitch

is adjustable by altering the local frequency from

200,500 to other values.

By altering this frequency from, say, 199,300 per

second to 200,000 and then to 200,700 the sounds in the

telephone run through a continuous scale of notes as

represented in Fig. 8, This starts on the left with a

note of 700 which falls in pitch to about 40 and becomes
inaudible, passes through resonance, becomes audible

again, and ascends a scale in opposite order to the first

A 2
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scale. Thus a note of any desired pitch can easily be

obtained, but the intensity varies on account of the

varying sensibility of the ear and the apparatus. This

possibility of variation of pitch makes a number of new
methods of wireless signalling feasible. One of the

easiest resembles a very early kind of moving needle

telegraph apparatus called Bright's bells in which the

needle moved to one side and struck a bell in order to

indicate a dot and moved to the other side and struck a

bell of different tone to indicate a dash. This method
was faster than the dot and dash sounder and appar-

ently easier to learn. In its proposed wireless form the

transmitting station would emit equal wave trains to

represent dots and dashes, say of 200,200 frequency to

represent the dots and 200,500 frequency to represent

the dashes. Each Morse sign is then heard as a little

melody at a receiving station using a local oscillator of

200,000 frequency. Besides the advantage mentioned
above there is a likelihood that these signals would be

less distorted by atmospheric discharges than are longs

and shorts of constant pitch.

Still another simple method consists in utilising

three very close high-frequency oscillations at the trans-

mitting station, say 200,200, 200,100 and 200,050, and
making a new code for the alphabet out of permutations
of these. The local oscillator would have a frequency
of 200,000, and therefore the sounds heard in the tele-

phone would be short tunes. The method would be
faster than Morse, but might demand that the operators

should have musical ears. Still another method can be
imagined in which chords of three notes instead of

arpeggios are used for the letters of the alphabet, but
this might require an even more musical ear.

But there is one kind of chord which every one can
recognise without special training, which even the
horse can discriminate in the sounds of " whoa " and
" gee." The vowel sounds are in fact chords. Lately
Sir Richard Paget has given (Vowel Resonances, Inter-

national Phonetic Association) a list of the chief tones
occurring in the English vowels. For example, the

vowel sound in the word " calm " contains the tones of

frequency 1360 and 8 1 o per second . Suppose, therefore,

a transmitting station is arranged to emit simul-
taneously electric waves of frequencies 201,360 and
200,810, and suppose these waves when received at a
great distance are combined with local oscillations of

frequency 200,000 per second. Then the tones 1360
and 810 are perceived simultaneously as a chord in the
operators' telephones. But this chord by itself is

scarcely if at all recognisable as a vowel. Recognition
is ensured by superposing a larynx note by aid of a
buzzing contact included in the receiving circuit. Then
whenever a train of two waves leaves the sending
station the vowel is pronounced by the receiving

apparatus. This is easily illustrated to an audience by

the aid of a loud-speaking telephone. Lecture appar-

atus for producing and detecting the two vowel sounds

represented by 0, a, is shown in Fig. 9. The change of

Hi-— |f

BUZZING
CONTACT

RECEIVER
Fig. 9.—Heterodyne vowel apparatus.

radio frequency necessary for passing from one vowel to

another is provided by the tappings on the inductance

coils. In this apparatus the transmission occurs across

a short distance ; in practical telegraphy the trans-

mitter would be more powerful and would be provided

with an aerial and the receiving apparatus would also

have an aerial.

The apparatus, which was built and made to work
by Messrs. C. F. A. Wagstafife and E. S. Smith, two
former Finsbury Technical College students, was con-

structed to produce six vowels, namely, those heard in

the words eat, all, hate, shoe, calm, and earth. These
six vowels taken in pairs yield thirty-six symbols

which, together with the five vowels a, e, i, 0, u repre-

senting themselves, amount altogether to forty-one

symbols. An alphabet formed in this manner is much
briefer than the Morse code ; that is to say, there are

fewer efforts of the sending key in making the same
message. For example, in the word London there

are seventeen efforts when Morse is used but only eight

when the vowel code is employed. Besides the gain

in speed there is a possibility of reception through

atmospheric disturbances being more easily accom-
plished with the vowel code than with the customary

dots and dashes of constant pitch, but this can only be

tested by actual trials.

Ur of the Chaldees.

By C. Leonard Woolley
TN 1919 Dr. II. R. Hall, on behalf of the British
-L Museum, spent three months excavating at Ur.
Last summer the British Museum and the University
Museum of Philadelphia decided to send out a joint

expedition which should continue for a term of years
the work begun by Dr. Hall, and clear as much of the

site as seemed likely to . repay the necessarily heavy
cost of a scientific mission. The first season's work
of the joint expedition is now over, and the results

amply justify the confidence of those who promoted it,

and give every promise of even greater success in the

future.
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Mesopotamian sites are often on a very large scale,

and though Ur cannot compare in this respect with

Babylon, yet the mounds of the ancient city, spreading

in length for some three and a half miles, afford a

rather bewildering scope to the excavator. At Babylon,

in the course of their eleven years of work, the Germans
excavated a number of the most prominent mounds,

with excellent results ; but there is

this drawback to the system, that

we have in consequence a number
of important buildings or groups of

buildings isolated from one another,

and can deduce from them very

little regarding the lay-out of the

town plan. At Ur it will take many
seasons to obtain anything like a

plan of the whole city, but luckily

we are, even thus early in the day,

able to learn a great deal about the

most important element in the city

—the " temenos " or sacred area

wherein lay the principal temples

and the palace of the king.

Dr. Hall had dug one section

of the wall which enclosed this

temenos. Last season we traced it

for nearly its whole circuit and

cleared four out of the six gates by
which it was pierced. Inside it

the great ziggurat or storied tower

of brick is unmistakable, forming,

even in its ruined state, a landmark
\'isible for many miles. Dr. Hall

excavated part of a building which
we have identified as the sanctuary

of the great temple of the Moon-god
Nannar (the greater part of it has

still to be dug). We have completely

cleared a smaller temple dedicated

to the Moon-god and his consort

;

and we have been able to fix with

tolerable certainty the position of

two other temples and of the royal

palace. Already, therefore, we
know not a little about the topo-

graphy of the temenos ; and as by
means of air-photographs we have
been enabled to trace, without
digging, much of the main outer

wall of the city, the problem of

where work can most fruitfully be

done is simplified to an unusual
extent.

The temenos wall was built, as

numerous clay dedication-cones in-

form us, by Ur-Engur, the king who
founded the Third Dynasty of Ur about 2300 B.C. It

is a hollow or compartment-wall, each wall being over

9 feet thick with 13-foot chambers in the interior.

Built of unbaked mud brick, its face relieved by vertical

double-rebated grooves, it still stands in places nearly
10 feet high (Figs, i and 2). But the existing brickwork
is by no means all of the founder's date. Often in its

long history it was patched or rebuilt, and in the gateways
(where of course repairs were most frequently required)
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we find records of later restorers dating from Ur-Engur's
own grandson, Bur-Sin, to Nebuchadrezzar, king of

Babylon (600 B.C.), and Cyrus of Persia {c. 535 b.c).

Soon after Cyrus's time, perhaps in the middle of the 5th
century, the temenos wall, with all the temples which
it enclosed, was destroyed by Zoroastrian iconoclasts.

In one of the gateways, last restored by Nabonidus,

Fio. I.—Part of the buttressed outer wall of E-nun-makh, the temple of the Moon-god and his

consort. The lower part was built by Bur-Sin (2250 h.c), the upper part by Kudur-Mabug
(2000 B.C.) : the interior brickwork seen above is by Nabonidus, last king of Babylon {c. 550 B.C.)-

By courtesy of the trustees of the British Museum and the Board cjf the University Museum,
Philadelphia.

Fig. 2.—Room in the sanctuary of E-nun-makh, the temple of the Moi>n-god and his consort,
showing the old walls, the new floor of bricks laid by Nebuchadrezzar, the side altar with its

offering-table, and the groove in the floor for the "chancel screen." By courtesy of the trustees

of the British Museum and the Board of the University Museum, Philadelphia.

Cyrus's predecessor, the scorched brickwork and the

charred beams of the gate-chamber roof survived as

a testimony to religious intolerance. It was just

inside this gateway that we found a headless diorite

statue of Entemena, king of Lagash and of Ur about

2900 B.C. ; it is probable that this ancient and already

mutilated figure was unearthed by Nabonidus, who had

a passion for archaeology, and set up on the ziggurat in

front of the gate.
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The temple of the Moon-pod and his consort was a
foundation far older than the tcmenos wall. When
Ur-Engur repaired it, as he did, it had already been
twice rebuilt, and the original builder is lost to us in

the mists of antiquity. That the temple was in use by
2650 B.C. we know, for we found in it fragments of

decorative stone vases dedicated by kings of Agade at

that time—but probably it was venerable enough then

(F'ig. 3). Bur-Sin, the second in descent from Ur-Engur,

three thousand years. Nebuchadrezzar was the first

to embark on a radical alteration. The original five-

roomed sanctuary had been private, the god's own
house, hidden away behind priests' chambers and
stores and approached only by a winding passage.

Nebuchadrezzar did away with all the service-rooms in

front of the door, substituting for them a wide-open
court with a smaller upper court whereon stood the

altar. The alteration clearly points to a change from a

Fiii. 3.— I, Votive alabaster mace-head of Ur-Engur (2300'B.C.). 2, 3, Votive alabaster mace-head antl viusc of Kim-mush, King 01 Agndt.-

(2650 B.C.)- By courtesy of the trustees of the British Museum and the Board of the University Museum, Philadelphia.

thoroughly rebuilt the place ; so did Kudur-Mabug
(about 2000 B.C.) and Kuri-Galzu (four hundred years

later) ; but then, and until another thousand years had
passed, the form of the temple remained the same :

like a human body regularly renewing its tissues, the

old building was still itself though its bricks changed.

So careful were the royal builders to keep to the old

times that, as a rule, each left one or two courses of his

predecessor's building in situ to serve as a guide to the

new bricklayers, and as a result the lower parts of the

walls which survive to-day sandwich into a few feet

successive periods of history covering two and perhaps

secret ritual to public or congregational worship such as
that referred to in the Bible story of the Three Children,

The number of objects found in the course of the
excavations was very great, including jewellery of the
Neo-Babylonian and Persian periods, ivories and
bronzes, hundreds of inscribed tablets, mostly of the
time of the Third Dynasty (2300-2000 B.C.), terra-

cotta reliefs, carved and inscribed stone vases, pottery,

glass and stone beads, etc., etc. A special exhibition

of these will be arranged at the British Museum as

soon as possible, and illustrated lectures describing

the progress of the excavations will also be given.

Current Topics and Events.

The present outbreak of small-pox in Gloucester

is very different from the tragedy of 1895-96. The
number of cases in that frightful epidemic was 198 1 :

and the number of deaths was 434. On the present

occasion, the number of cases, up to now, has been
about one-tenth of that number. As in other places,

so in Gloucester, a very mild type of small-pox has

appeared : indeed, so mild that, to some people, the

very nature of small-pox seems to have changed.
Still, the possibility remains that the disease will,

some day or other, recover its old virulence. Besides,

it appears that some of the Gloucester cases have
been serious. Thus, at a meeting of the city council

on June 27, the Mayor spoke of " some of the fearful
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sights " in the wards of the Isolation Hospital, and
said that he should never forget them : and the
chairman of the Health Committee spoke of " severe
and ghastly " cases in the same hospital. Unhappily,
so mild were the first cases that they were mistaken
for chicken-pox. The best authority on the rules

for avoiding this mistake between small-pox and
chicken-pox is Dr. Wanklyn : and his writings are
worth reading. The mildness of the epidemic, the
controversy over its nature, the frequent concealment
of cases, and the work of the anti-vaccinationists,

have brought about a most unfortunate state of
affairs in Gloucester. The fear is that Gloucester is

steadily exporting small-pox to neighbouring towns.
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The first presentation of the Paterno medal was

made on July 19 during the meeting of the Inter-

national Union of Pure and Applied Chemistry in

Cambridge. The chairman, Sir William Pope,

explained that subscriptions had recently been

collected to form a foundation to commemorate the

many contributions made to chemistry in so many
of its fields by Prof. Emanuele Paterno. It had

been decided that the memorial should take the form

of a gold medal to be awarded every three years

for the most noteworthy discovery made in chemistry.

Prince Ginori Conti, the president of the Italian

Chemical Society, announced that at a recent meeting

in Rome the committee appointed had unanimously

nominated Dr. F. W. Aston as the recipient of the

first award for his work in theoretical chemistry in

connexion with the mass-spectrograph and isotopes.

Prof. Paterno then presented the medal. Dr. Aston

in replying expressed his sincere thanks for the great

honour done to Cambridge and to himself by the

award. He emphasised the importance of such

international prizes as promoting goodwill between

nation and nation, and expressed the hope that the

distinguished chemist who made the presentation

would be spared to assist at many similar occasions

in the future. Although the work for which the

award was made was almost entirely physical, he

reminded the chemists present that his first published

researches were in the domain of organic chemistry,

and that to-day all definite distinction between

physics and chemistry had been swept away by the

discovery of the electrical constitution of matter.

News of jNIr. K. Rasmussen's researches in Arctic

Canada have been published in the Times in a dispatch

written in December 1922. The east coast of Melville

Peninsula from Repulse Bay to Fury and Hecla

Straits was charted, and extensive studies were made
of the little-known Eskimo tribes in that region.

These tribes, the Aiviliks and Igdluliks, have been

largely influenced by the whalers who used to visit the

coast in the latter half of last century. The whalers

took the Aiviliks into their service as boatmen, finding

them far superior for this purpose to the Eskimo of

Greenland. The result was that the kayak fell into

disuse and there are now no kayaks on this coast.

Hunting sea animals plays a small part in the lives of

these Eskimo, and the use of modern hunting gear,

which alone is employed, will die out with the dis-

appearance of the men trained by the whalers. Seal-

hunting is not widely pursued, and consequently
there is a shortage of blubber. In winter the snow
huts are generally unheated, and Eskimo have to rely

on good furs for warmth. Mr. Rasmussen found them
hardy to an incredible degree. ^During summer many
families move inland for trout-fishing and reindeer-

hunting, but reindeer are scattered and not numerous.
Hunting begins in July or August, which is the earliest

time that the skins are fit for clothing. During the
present summer Mr. Rasmussen, with one Eskimo
companion, proposed to travel across Arctic Canada
to Alaska and over Bering Strait to visit the Eskimo
in Siberia. Other members of his expedition were to

study the tribes of Melville Peninsula, and cross the
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interior of Baffin Land to the Hudson Bay Co.'s post

on Home Bay. The result of all these researches

promises to elucidate the problem of Eskimo origins.

On Monday, July 2, the Prince of Wales opened

the new anatomy, biology, and physics department

of Guy's Hospital Medical School. The new building,

which completes the rebuilding scheme started some

twenty-seven years ago, consists of five floors. It

provides accommodation for the teaching of embryo-

logy and histology in connexion with anatomy and

for surgical research work, while close at hand is

the new biology department. The transference of

the physics department to the new building has

provided increased space for the organic and bio-

chemical side of the chemistry department.

The twenty-fifth anniversary of the graduation.

honoris causa, of Prof. F. A. H. Schreinemakers m
the University of Leyden on July 7 is being marked

by the issue of a special number of the Reciieil des

travaux chimiques des Pays-Bas which will contain

more than sixty articles in English, French, German,

and Itahan by various colleagues, pupils, and friends,

in Holland and elsewhere, of Prof. Schreinemakers.

Copies of this number (price 8s. 6^.) can be obtained

from Miss W. C. de Baat, Leyden (Holland), Jan

van Goyenkade 30.

According to the Chemiker Zeitung, Prof. A.

Einstein has been elected a member of the order

Pour le Merite.

Lord Crawford and Balcarres has been elected a

trustee of the British Museum, in succession to Lord

Rosebery, who has resigned.

It is stated by the Ottawa correspondent of the

Times that the Canadian Parhament has unanimously

voted an annuity of 1500/. for Dr. Banting, the

discoverer of the insulin treatment of diabetes, to

enable him to carry on his scientific work.

The French Association for the Advancement of

Science is holding its annual meeting at Bordeaux

on July 30-August 4. Communications regarding

the meeting should be addressed to the secretariat

of the Association at 28 rue Serpente, Paris, 6e.

Prof. F. Gowland Hopkins has been awarded the

gold medal of the Royal Society of Medicine, which

is given triennially to a scientific worker, man or

woman, " who has made valuable contributions to

the science and art of medicine."

At a meeting of the Royal Society of Edinburgh

held on July 2 the following foreign honorary fellows

were elected : Prof. E. B. Wilson, professor of zoology,

Columbia University, New York ; M. M. Boule, director

of the Institute of Human Palaeontology, Paris;

Prof. A. F. Holleman, professor of organic chemistry

at the University of Amsterdam ; Dr. A. A. Noyes,

Institute of California, Pasadena; Prof.T.W. Richards,

professor of chemistry. Harvard University, Cam-

bridge, Mass. ; Prof. Tullio Levi-Civita, professor of

mathematics (higher analysis) at the University of

Rome ; Prof. Henri Bergson, honorary professor of

the College of France ; and M. Alfred Angot, late

director of the Central Bureau of Meteorology, Paris.
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At the annual general meeting of the Rontgen
Society on June 5, the following officers were elected :—

President : Sir Oliver J. Lodge ; Vice-Presidents : Sir

Ernest Rutherford, Dr. A. E. Barclay, and Dr. F, W.
Aston ; Hon. Treasurer : Mr, G. Pearce ; Hon. Editor

:

Dr. G. W. C. Kaye ; Hon. Secretaries : Dr. E. A. Owen,
Mr. R. J. Reynolds ; Council-: Mr. C. Andrews, Dr.

G. B. Batten, Lt.-Col. Kenelm Edgcumbe, Mr. N. S.

Finzi, Mr. W. Hope-Fowler, Dr. F. L. Hopwood,
Dr. J. E. A. Lynham, Mr. G. H. Orton, Prof. A. W.
Porter, Prof. S. Russ, Dr. R. W. A. Salmond, and
Mr. W. E. Schall.

In the report of the council of the British Medical

Association it is stated that the British Medical

Association in Australia has instituted a gold medal
for the purpose of perpetuating the appreciation of

services rendered by members of the British Medical

Association in Australia. The medal has on one side

the figure of ^sculapius in relief, and on the obverse

a wattle wreath, with the wording " The British

Medical Association in Australia," " For Distin-

guished Service," with loop and ribbon of royal blue.

It is to be presented at the congress of the British

Medical Association in Australasia to be held in

Melbourne in November, and the first recipients will

be Dr. R. H. Todd and Dr. W. T. Hayward,

A SUCCESSFUL " commemoration day " was held

at Livingstone College on June 13, Sir Leonard Rogers
being in the chair. Various speakers testified to the
benefit of the training received at the College, which
is designed to give to missionaries the elements of

medical knowledge. The College would be self-

supporting if a sufficient number of students were
sent to the College regularly, but at present this is

not so, and about 500/. is urgently needed.

The Marlborough College Natural History Society
has long been prominent in maintaining an interest

in field-studies, and through them in the essential

beauty of the earth, among those who otherwise
might grow up on the old conventional lines of public-

school education. The report for 1922 (Marlborough :

the Times Offices, 1923) records the proceedings of

a number of sections, including those of astronomy
and archaeology ; the latter is carrying out actual

excavations on the site of Castrum Merlehergaj

(PP- 37-45)- The botanical section has added two
new species to the local list during the year. Perhaps
the most striking signs of activity are the geological

excursions taken in Scotland, during \vhich the
members were very kindly guided by Mr. G. W.
Tyrrell, lecturer in the University of Glasgow, over
ground dealt with in his own researches. Mr.
A. G. Lowndes (p. 57) gives a lucid account of the
conditions under which the pitchstones of the dykes
in the Isle of Arran were formed, and this is accom-
panied by a plate of thin sections as seen under the
microscope. The other photographic illustrations,

including birds' nests in their natural surroundings,
add much to a stimulating production. We are sure
that members of this firmly established Society carry
the memories of its field-days to their more ambitious
journeys on safari in Kenya, or in dug-outs on
Malayan seas.
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The University of Chicago Press, Chicago, Illinois,

has just issued a third edition of its very useful

illustrated catalogue of astronomical photographs.

The photographs liave been reproduced mainly from

negatives taken at the Yerkes Observatory, and ha\ (

been issued for the convenience of the general public,

the man of science, the student, and the lecturer.

They comprise lantern slides, transparencies, and

prints, issued at uniform prices ; but, at an extra

cost, they may be obtained modified in size or other

qualities, to meet individual needs. Card descriptions

of the lantern slides also are published. The photo-

graphs appear to cover the whole range of observational

astronomy, and include, in addition, a number of

views of astronomical instruments and portraits of

famous astronomers of the past and present. There
are, finally, a few stereograms, chiefly of the moon,
planets, and comets. A large number of the photo-

graphs were taken by the late Prof. Barnard, amon j

which his well-known and beautiful pictures of tin

Milky Way and of dark markings in the sky are

particularly welcome. Of great value to teachers

and lecturers are the photographs of stellar spectra,

with terrestrial comparison spectra, illustrating the

Doppler displacements due to relative motion of

the star and the earth in the line of sight. Reproduc-

tions of two of these photographs are given in the

catalogue ; they show the effect with unusual

clearness and beauty. It would have been a great

boon to teachers of astrophysics if the publishers

had found it possible to include a complete series of

typical spectra, in the visible region, of the various

Harvard types. Only the violet and ultra-violet

regions are now accessible. The catalogue should

prove extremely useful to all who are interested in

any way in the observation of the heavens.

The Manila Weather Bureau sets a praiseworthy

example to many larger institutions in the comparative

promptness—^judged by post-War standards—with

which it issues its volume of magnetic observations

for the calendar year 1919. Until 1904 the observa-

tory was at Manila, whence it had to be removed, on
account of electric tramway disturbances, to Antipolo,

twelve miles distant from the city. It started its

new career in 191 1, and its annual reports have since

then been modelled on the pattern adopted by the

U.S. Coast and Geodetic Survey. Hourly values

of declination and horizontal and vertical magnetic
force are given, together with the daily mean,
maximum, minimum, and range for each element.

Mean diurnal inequalities are given for each month
and for the five quietest and five most disturbed

days per month. These inequalities are also sum-
marised in separate tables : the inclusion of a table

of daily variation of the total force might perhaps be

dispensed with.

A useful pamphlet published by the United
States Coast and Geodetic Surve}^ (Special Publication

No. 93, price 30 cents) deals with Reconnaissance

and Signal Building. The author, Mr. J. S. Bilby,

writes from experience of actual cases arising in the

routine of field work, and dwells on the practical
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difficulties that are encountered in a preliminary

reconnaissance for precise triangulation. The first

part of the publication discusses the character and
strength of triangulation figures, selection of sites,

and intervisibility of stations. The second part

deals with signal building, and includes practical

directions, with detailed plans and specifications.

The section on hydrographic signals is specially

interesting. Signals of some kind or other, either

ashore or afloat, are frequently necessary in the

location of soundings off a low fiat coast. Full

plans and illustrations and a note of the amount
of material required are given.

The third number of volume i. of the Japanese

Journal of Botany has just been issued by the National

Research Council of Japan. In addition to botanical

papers, it contains reviews of the current Japanese
botanical literature, much of which is published only

in Japanese and has hitherto been unavailable to

workers in other countries. This is therefore a

\ aluable feature of the Journal, and should be of much

service in making more widely known the work of

Japanese botanists. The present number contains

papers in English and German, chiefly on genetical

subjects, as well as abstracts of the principal botanical

papers which have appeared in Japan during the

period April-September 1922.

M. Marcellin Boule, the eminent French anthropo-

logist, in the Huxley Memorial Lecture for 1922,

published in the Journal of the Royal Anthropological

Institute (vol. lii., 1922), describes the services

rendered to the study of man by the late Prince

Albert I. of Monaco. The Prince, impressed by the

importance of the remarkable cave records in southern

France, devoted much attention to the develop-

ment of these discoveries, of which M. M. Boule gives

an interesting account. One important result of his

work was the establishment of the Institute at

Monaco, where the treasures recovered from the caves

find a suitable home, and where the study of them
can be conducted.

Our Astronomical Column.

D'Arrest's Comet. — This interesting periodic

comet is due at perihelion in two months, and its

detection in July may be hoped for, as it is well

placed in the evening sky. Mr. F. R. Cripps has
calculated the perturbations by Jupiter and gives the
following elements and ephemeris (for midnight) in

B.A.A. Journal for May :

—

T=i923 Sept. 14-12 G.M.T.
w=i74° 7' 15"! e =o'6i6a
= 143 32 18 ,-1925-0 log a =0-5478

i= 18 3 47 j log q =0-1311

R. A, N. Decl. log r log A

July 8. i6h 26-0"^ 12° 19' 0-193 9'856
,, 12. 16 25-2 II 6

,, 16. 16 25-2 9 42 o-i8i 9*847

,, 20. 16 26-1 8 8

,, 24. 16 28-1 6 24 0-170 9-841

The comet is nearest to the earth at the end of July
and brightest in mid-August. The moon will cause
difficulty in the latter part of July. The positions
given above lie in the southern part of Hercules, and
are nearly due south at the end of twilight.

There is no further confirmation of the announce-
ment of the discovery of a comet by Abbot at Athens.

The Coming of the Perseids.-—Mr. W. F. Denning
writes :

" Early meteors from the great August shower
are occasionally visible at the beginning of July.
They should be carefully observed, as it is desirable
to ascertain the opening date of the display. A few
meteors, if observed at two stations, might satis-

factorily settle the question, though, at its first on-
coming, the shower is but slightly manifested. This
year there will be no moonlight to interfere with
the maximum on about August 11 or 12, and with
clear weather the event should be witnessed under
good conditions. There is no reason for expecting
that the ensuing return will be one of very rich
character, but the Perseids form an annual spectacle
of meteoric activity not equalled by any other
system. A maximum of special intensity was
witnessed on the morning of August 12, 1921, when
the hourly number of meteors visible to an observer
was 250. There is evidence to show that the shower

presents itself most richly at intervals of 11-75 years,

but more observations are required. Its duration
continues over the two summer months of July and
August.

" The Perseid shower will be supplemented by
other radiants, the following being among the more
prominent ones visible at or from about the middle
of July and, in certain cases, for some time after-

wards :

—

16° +31° 47° +44° 303° -10° 334° +73°
22 +21 270 +47 303 +24 335 +58
25 -f43 292 +53 312 +62 339 -12
42 +22 281 +44 315 +48 343 +12

There are certainly more than 100 different systems
in play, but the great majority of them are feeble and
apparently the relics of nearly exhausted streams
which possibl)^ formed rich displays in ancient times."

Perturbations of the Minor Planets.—Prof.

A. O. Leuschner has published a useful report on
this subject as a Bulletin of the Research Council
of the National Academy of Sciences, Washington.
It deals with twenty-three interesting planets, includ-

ing the four bright ones, Eros, Andromache, and the
six Trojan planets. Tables are given of all orbits

published, with a statement of the method by which
they were derived.

It is obvious that the vast host of minor planets
can only be observed efficiently if there is a methodical
division of labour. Arrangements for this had been
made before the War, which threw them into con-
fusion, and it is welcome news that Prof. Leuschner's
Bureau is again making arrangements for this

purpose. At present planets that are better known
are frequently observed to an unnecessary extent,

while others are neglected. Marseilles Observatory
has published numerous orbits and ephemerides of

late years, but it has not been in touch with all the
countries where observations were being made.
One point emphasised in the report is the importance
of giving clear information in all published orbits

of the materials that were used in obtaining them,
and the perturbations that were applied. Several

cases are quoted in which this information is lacking.
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Research Items.
An Egyptian Statuk ok Menkaura in London.—In Ancient Egypt, 1923, part i., Prof. Flinders

Petrie describes a remarkable figure in white alabaster,
acquired some time ago for University College,
London. It shows a further development of the
great Khofra statue. There the king's head is

shielded by the falcon's wings which are spread out
behind the head-dress ; here the king is himself the
falcon god, entirely human in front view, entirely
bird-like at the back. The lower part is incomplete,
but the figure was probably seated. The resemblance
to the bourgeois figure of Menkaura is obvious at
first sight ; and the development of the protecting
falcon would accord with this representing the
successor of Khofra. It can scarcely be questioned
that it came from one of the two temples of Menkaura.

Excavations in Upper Sind, India.—A dispatch
from the Bombay correspondent of the Times, pub-
lished in the issue of June 25, summarises a report
of excavations in Upper Sind carried out by Mr.
R. D. Banerji, of the Indian Archaeological Survey,
on the ruins of an ancient city now known as Mohenji-
daro or Mohenjodhari, six miles from Dokri on the
North-Westem Railway. The highest mound in
these ruins, which cover more than two hundred
acres, was selected for excavation. It proved to be a
Buddhist shrine on an artificial platform situated on
an island in the old bed of the Indus. This platform
was protected from the effects of high floods by
retaining walls some 40-50 feet high. Two more
mounds excavated produced remains of shrines dating
from the second century a.d. during the reign of
the great Kushan Emperor Vasudeva I., a.d. 158-
177. A stratum below the shrine contained what
were apparently the remains of an older shrine which
had been burnt, possibly by Scythian invaders.
There are two most interesting features in these
investigations. The first is the discovery of a number
of coins representing the earliest copper currency
of North-Western India, and differing from any dis-
covered hitherto in India in being dye-struck and
not punch-marked. These coins also afford the
oldest representation of the Fire-Altar of the ancient
Persian religion on Asiatic coins, and furnish evidence
that this religion and Buddhism flourished side by
side. The second point of particular interest is the
discovery in one group of coins of inscriptions in
unknown characters, as yet undeciphered, which it
is maintained are hieroglyphs or ideograms differing
from Egyptian hieroglyphs. This is claimed to be
the only recorded discovery of a new type of hiero-
glyph in Asia; but Sir J. Marshall, Director-General
of Archaeology in India, has since pointed out that
these pictographs are similar in character to those
from Harappa in the Punjab.

Discovery of a Midden and Fire-hearth at
Chark, near Gosport.—In the June issue of Man,
Lieut. -Colonel J. H. Cooke describes the result of
excavations on Chark Common, about one mile from
the shores of Spithead. They included a midden
and camp fireplaces which were coeval. The
midden is unique of its kind, though it is not as large
as some of the great shell-heaps on the Continent,
but it is the only example of a midden in Britain
in which the contents are unmixed with relics of
later cultures. Its principal features are the character
of the deposits in which it is embedded, the many
species of shells it contains, the well-marked types
of implements found in it and around the adjacent
fire-hearths, and the total absence of any fragments

of pottery or metal. It is attributed to the Roben-
hausen period of the Stone Age, which immediately
preceded the Bronze Age.

Fossil Crabs from Haiti.—Some Brachyuran
Crustacea from the Pleistocene and Miocene deposits
of Haiti form the subject of a short paper by Miss
Mary J. Rathbun (Proc. U.S. Nat. Mus., vol. Ixiii.

art. 9). One genus, Mithrax, which is widely dis-
tributed throughout the West Indies, had not before
been found fossil, but is now recorded from the
Pleistocene. I
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Mesozoic Insects of Queensland. — Fossil
remains of insects are not usually found associated
in great abundance at any one spot, so that the
discovery of a six-inch seam full of such remains,
and that from so low a geological horizon as the
Trias, is a noteworthy occurrence. The layer in
question was disclosed at Denmark Hill, Ipswich, M
some few miles west of Brisbane, Queensland, and 'm
the description of its insect contents has been under-
taken by Dr. R. J. Tillyard and Mr. B. Dunstan. The
first part, just issued, is by Mr. Dunstan (Queensland
Geol. Surv. Publication, No. 273), and deals with
introductory matter and the Coleoptera of the
deposit. After describing the section from both the
physical -geographical and the geological aspect, the
author is tempted to speculate on the cause of the
wholesale destruction of insects here manifest. From
a study of the phenomena occurring at the hot
springs at Einasleigh, Northern Queensland, where
the edges of the pools are lined with myriads of
wings and elytra, from which the soft parts have
evidently been removed by the hot bubbling water,
while insect fragments float about and then disappear
down the stream, Mr. Dunstan infers that similar
conditions governed the formation of the Triassic
deposit. The major portion of the paper is devoted
to full and careful descriptions of the fifty-eight

species, belonging to twenty genera, the bulk of
which are of course new, referable to some eight
families. The Hydrophilidae are the most numerous.
One could have wished, however, that the seven
plates had been executed in a style more consonant
with the rest of the work.

A New Grass.—In the Kew Bulletin, No. 5 of

1923, D. K. Hughes describes and figures an interest-

ing grass, Streptolophus sagittifolius Hughes, which
has been grown at Kew from fruits recei\'ed from
Mr. J. Gossweiler, director of the Botanic Garden,
Angola. Conspicuous features of the new genus are
the sagittate leaf blades, lifted away froni the leaf

sheaths upon slender petioles which are set at a
sharp angle to the main stem, and the flowering
panicles, which owe their characteristic appearance
to the fact that the branchlets are reduced to slightly

flattened bristles which are fused at the base into
chisters.

Earthquakes and Pheasants.—Pheasants, it has
long been known, are peculiarly sensitive to the
effects of slight tremors, and in many earthquake
countries they are supposed to give notice of a
coming shock. Prof. Sekiya's attempt, nearly forty
years ago, to study the behaviour of pheasants before
and during earthquakes was unsuccessful, probably
because the birds were not under natural conditions.
Recently, Prof. Omori (Bull. Imp. Earthq. Inves.
Com. of Japan, vol. 11, 1923, pp. 1-5) has been able
to observe those living in a neighbouring park,
usually within a distance of a hundred yards, and
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during the quiet hours of the night. In three years

he recorded 22 cases of the disturbance of pheasants.

On seven occasions the birds crowed before the tremor

was felt, on five at the same time, and on five after-

wards. In four cases they crowed while no tremor

was felt, though slight movements were recorded by
the seismographs ; and in only one case did an
earthquake occur without the accompaniment of

pheasant-crowing. Thus, in half the cases observed,

the movement was noticed by pheasants more readily

than by a trained observer under good conditions.

North Sea Fisheries in 1920-22.—There was
something unusual in the physical conditions of the

North Sea in 1920-22. A much greater influx of

Atlantic water occurred, and the pelagic fauna
showed marked deviations from its normal character.

The pelagic tunicate, Salpa, appeared in great

numbers, and there were swarms of medusae in regions

where they had not usually been seen in quantity.

The herring fishery of 1921 was very poor, both as

regards the catches made and the quality of the

fish. The latter were ill-nourished, and this may be
regarded as an indirect effect of the changed physical

conditions. Several papers that have appeared
recently provide data for a treatment of this remark-
able hydrographic occurrence. Rapports et Proces-

Verhaux, vol. xxix., published in May by the Inter-

national Council for Fishery Investigations, gives

the first report of a committee formed to investigate

the Atlantic slope W. and S.W. from the British

Isles, and hydrographic and planktonic results for

the year 1921 are recorded. Publications de Cir-

constance, Nos. 78, 79, and 80, also published by the

Council (in April), contain papers by A. C. Hardy,

J. N. Carruthers, and J. R. Lumby, dealing with

the plankton, the non-tidal movements of North Sea

water, and the salinity and temperature of the

southern North Sea and English Channel during

192 1. The results are interesting and of importance
for a consideration of the causes of the unusual
conditions of the North Sea mentioned above. That
inadequate food-supply does not completely explain

the failure of the herring fishery of 192 1 is apparent
from results obtained by Mr. B. Storrow (Report
of the Dove Marine Laboratory, Cullercoats,

Northumberland, for 1922). There was an actual

shortage of fish having three winter rings on their

scales ; this result was obtained from a great number of

careful measurements made at Cullercoats. There-
fore, whatever happened to make the fishery a failure

happened about 191 7 as well as in 192 1. The failure

characterised the North Sea fishery but not that of

the Firth of Clyde, and there the 191 7 year class of

fish was well represented.

Constitution of Dolomite.—Dolomite has always
been regarded by mineralogists as a definite com-
pound, CaCOs.MgCOg, the reason for this conclusion

being apparently the very constant composition of

different specimens of the mineral from various
parts of the world. The suggestion has recently

Jieen made by Spangenberg that the mineral is a
solid solution of calcite and magnesite, the limits of

miscibility being placed between the proportions

CaC03,2MgC03 and 2CaC03,MgC03. The substances
prepared by him, however, have not the properties

of dolomite. The matter has recently been investi-

gated by Mr. A. E. Mitchell, at the suggestion of

Prof. Donnan, and the results of some preliminary
experiments are given in the May issue of the Journal
of the Chemical Society. The dissociation pressure

curves of calcite, magnesite, and dolomite have been
determined from 700° to 1200°. In the case of

calcite it is shown that the equation of Nernst is
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in good agreement with the results, the more com-
plicated equation of Johnson being not only un-
necessary but inaccurate. The curve for dolomite
lies about half way between those of calcite and
magnesite. Some measurements of the specific heats
were made, in order to apply the Nernst equation,
and an attempt to measure the heat of formation
of dolomite gave the small value of 4-52 kg. cal. per
mol. It is concluded that the dissociation of dolomite
occurs according to the equation CaCOg.MgCOs
=CaO,MgO -I-2CO.2. The experiments have not,
however, been carried far enough to enable a decision
to be made as to whether dolomite is a compound
or a solid solution.

Moisture in Freshly Felled Timber.—In the
Notes of the Royal Botanic Garden, Edinburgh,
for January 1923, Prof. W. G. Craib has a third
paper upon the " Regional Spread of Moisture in the
Wood of Trees." As described in the earlier papers,
specially selected trees are carefully felled and
sections of timber taken for investigation, moisture
determinations being separately carried out for

blocks at different depths right across the section
;

this process is repeated at different levels and the
results expressed graphically. This interesting line

of research not only provides data of great practical
interest to the forester, but also contributes to our
knowledge of the ascent of sap in trees. Prof.
Craib has previously shown that in winter there
appears to be considerable storage of sap in the
heart-wood of Acer Pseudoplatanus, the sap moving
outwards later until it is mainly in the outer ring
of young wood as the transpiration current becomes
active in the summer. The present paper demon-
strates a somewhat similar but slower change of sap
distribution in the wood of the holly, while in resinous
conifers no storage of sap in the heatt-wood takes
place, probably because the resin hinders radial
migration of the sap. In the non-resinous yew tree
there is again a storage of sap in the heart-wood. A
very interesting plate shows the distribution of sap
in a tree of Populus trichocarpa, felled on a windy
day. In the sapwood on the side towards the wind
there is the usual high percentage of moisture, but
on the side away from the wind it has fallen very
low. Prof. Craib 's further papers will be awaited
with interest, and there will be general congratula-
tions from his colleagues that this paper seems to
show him well on the way to a full renewal of the
scientific activities so severely interfered with by his
accident at the time that the British Association
met in Edinburgh.

Ewing's New Ferromagnetic Model.—In our
issue for March 9, 1922, p. 321, we gave an account of
the new model of an atom of a ferromagnetic material
proposed by Sir Alfred Ewing as an improvement on
that brought forward by him in 1890. A portion only of
the atom was taken as capable of alignment with the
external field, and the controlling force on this part
was considered to be due in the main to the fixed
portion of the atom. In the February issue of the
Science Reports of the University of Sendai, Profs.

Honda and Okubo examine the new theory, and show
that it is not in agreement with the discontinuous
changes of magnetic properties which are found in

steels during heating and cooling between 700° and
730° C, nor with those found in pure iron at 910°
and 1410° C. respectively. They conclude that the
quantitative extensions of the older theory made by
them in 191 6 and 191 7 reproduce the hysteresis loop
and the effects of temperature on magnetisation much
more accurately than does the new theory.
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The Pasteur Centenary Celebrations.

''I^'HE national celebrations which took place
^ throughout France on May 24 - June i in

honour of Louis Pasteur are unique in history, for

never before has such a splendid tribute been paid to

the memory of a man of science.

The invitations to attend the celebrations were
issued jointly by the rector and council of the Uni-

versity of Paris and the rector and council of the

University of Strasbourg. The celebrations began
on May 24 in Paris with an evening reception tendered

by the President of the Republic at the Palace of the

Elysee, where a large and distinguished company
consisting of diplomatic and scientific representatives

from practically all parts of the world were assembled

.

On the morning of May 25 Dr. Roux and his

colleagues at the Institut Pasteur held a reception,

after which the visitors defiled before the tomb of

Pasteur, which was decked with floral tributes.

Among these, there being many, may be mentioned
the wreaths sent by the British Government and the

Royal Society, the latter resting at the foot of the

monument. Afterwards bronze commemorative
medals were distributed among the guests, who had
signed their names in a volume which will afford a

valuable record of the occasion. Driving homeward
along the Boulevard Pasteur, the vehicles conveying
the guests halted for a short time in the Place Pasteur

before the beflagged monument of Pasteur. In the

afternoon the British delegates were summoned by
invitations from the University of Paris and Associa-

tion France-Grande-Bretagne to the " Salle des

Autorites " at the Sorbonne, where a tablet com-
memorating the meeting of Lister and Pasteur was
unveiled and the British Ambassador made an
appropriate sp.eech. Immediately thereafter followed

the ceremonial gathering in the Grand Amphitheatre
of the Sorbonne, about 2700 persons being assembled,

in the presence of M. Alexandre Millerand, President

of the Republic (Chairman), M. Paul Appell, rector of

the Paris Academy and president of the council of

the University of Paris, Government and academic
representatives and others, the picture afforded being

most impressive and recalling that painted by Rixens
in commemoration of Pasteur's Jubilee in 1892, fine

colour effects being afforded by the many academic
robes and uniforms. The ceremony began with the

singing of the Marseillaise by a large choir of girls to

the accompaniment of the band of the Garde Republi-

caine, the whole audience standing at attention.

M. Paul Appell, M. Leon Berard (Minister of Educa-
tion and Fine Arts) delivered speeches and were
followed by the Papal Nuncio, who conveyed the

Pope's blessing on the occasion. As Government
delegates. Prof. W. H. Welch spoke on behalf of the

United States and Sir Charles Sherrington on behalf

of the British Empire ; delegates from other countries

followed, most of them reading speeches in a French
that was difficult to follow. Finally M. Strauss,

Minister of Hygiene, delivered an impassioned speech
after the foreign delegates had severally presented
congratulatory addresses on behalf of various uni-

versities and learned bodies, these being handed
over unread with no semblance of order. Addresses
were presented from the Universities of Oxford,

Cambridge, Edinburgh and Liverpool, ' the Royal
Colleges of Physicians and Surgeons of London and
Edinburgh, and numerous other bodies.

On May 26 were issued postage stamps (values

10, 30, and 50 centimes) bearing the portrait of

Pasteur. A reception was held at the Ecole Normale
_

by M. Gustave Lanson, the director, and the guests'

were shown the " Cabinet Pasteur " with its interest-

ing mementoes of Pasteur's sojourn and activities
at that institution. M. Lanson read out a hitherto
unpublished letter of Pasteur's addressed to the
French Ministry appealing for financial aid in
the prosecution of his researches. This letter re-

vealed the personality of Pasteur in a remarkable
manner, his clearness of thought and marvellous
prescience being strikingly exhibited ; the whole,
audience was thrilled and felt that M. Lanson 's

opening words, that he was " about to let Pasteui
himself speak to the audience," were indeed justified^

It is to be hoped that the letter will soon be publishedJ_
The company next walked to No. 10 rue des Feuille-
antines close-by, to witness the unveiling of a tablet
upon the house where Pasteur lived as a student, and,
finally, in the evening, a reception was given at the
Hotel de Ville by the Municipality of Paris. Here.j
as at the Elysee, there were representations by artist

of the Comedie Fran9aise, and Opera, etc., the^
recitation of two of Pasteur's speeches by M. Leon
Bernard, of the Comedie, invoking much enthusiasm
among the hearers. The speeches were those
delivered by Pasteur (a) at Dole in 1883, when a
tablet was affixed to the house in which he was born,
and (fe) at the Sorbonne in 1892, on the occasion of
his jubilee. An eloquent passage from the latter
speech was frequently quoted by orators in the days
that followed, and it may well be cited here from a
printed copy which was thoughtfully distributed to
the guests at the centenary celebration :

" Jeunes gens, jeunes gens, confiez-vous a ces
methodes sures, puissantes, dont nous ne connaissons
encore que les premiers secrets. Et tous, quelle que
soit votre carridre, ne vous laissez pas atteindre par
le scepticisme denigrant et sterile ; ne vous laissez

pas decourager par les tristesses de certaines heures
qui passent sur une nation. Vivez dans la paix
sereine des laboratoires et des bibliotheques. Dites-
vous d'abord : Qu'ai-je fait pour mon instruction ?

Puis, a mesure que vous avancerez : Qu'ai-je fait

pour mon pays ? jusqu'au moment ou vous aurez
peut-etre cet immense bonheur de penser que vous
avez contribue en quelque chose au progres et au
bien de I'humanite. Mais, que les efforts soient plus
ou moins favorises par la vie, il faut, quand on
approche du grand but, etre en droit de dire : J'ai
fait ce que j'ai pu."
On Sunday, May 27, the Lycee Pasteur was in-

augurated in the morning. In the afternoon I'Accueil
Franco-Britannique and Dr. and Mme. Tuffier received
the British delegates in the charming home of the
latter, which, we may mention incidentally, contains
a fine collection of pictures. In the evening there
were gala representations at the Opera and Theatre
Frangais in honour of the foreign delegates. Through-
out France, ladies and schoolgirls collected money
for the scientific laboratories of the country, some ten
differently designed badges, mostly bearing the
effigy of Pasteur, being pinned with the tricolor to
persons who helped by contributions. All the badges
were inscribed on the back with the words :

" Journee
Pasteur, mai 1923. Au profit des Laboratoires,"
and a quotation from Pasteur reading :

" Sans
laboratoires les savants sont des soldats sans armes."
On May 28 the guests were conveyed to the

Palace of Versailles, where a banquet was held in the
" Gallerie des Batailles," some 900 persons participat-
ing under the presidency of M. Reibel, Minister of the
Liberated Regions. The latter, in his speech, cited
with special emphasis Pasteur's advice to men of
science :

" Luttons done dans le champ pacifique de
la science pour la preeminence de nos patries respec-
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tives. Luttons, car la lutte c'est I'effort, la lutte

c'est la vie, quand la lutte a le progres pour but,"

adding that it was surely necessary that Pasteur's

pronouncement should be repeated " in this Palace

with its many significant associations." M. Reibel's

speech was followed by those of diplomatic representa-

tives which could not be heard by many because they

were delivered across the centre of the verylong gallery.

On May 29 some of the guests attended a morning
presentation of the cinematograph film entitled
" Pasteur " designed to popularise his work. In the

afternoon the Institut de France held a garden party

at Chantilly, the castle with its art treasures being
thrown open for inspection.

Many left Paris on May 30 to attend the concluding
ceremonies at Strasbourg, where in the evening a

reception was held in the Palais du Rhin.
On May 31a monument of Pasteur was inaugurated

in front of the University of Strasbourg in the presence

of the President of the Republic accompanied by
M. Poincare (Prime Minister), M. Strauss (Minister

of Hygiene), M. Valery-Radot and others, academic
dress being worn by University representatives, a few
of whom presented addresses to the University which
they delivered into the President's hands. Orations

were delivered by M. Charlety (rector of the Uni-
versity), M. Haller (president of the Academy of

Sciences), Prof. Bordet (Pasteur Institute, Brussels),

and finally M. Millerand spoke with the eloquence of

a practised orator in a voice that carried far, his

speech being remarkably good. There followed a
banquet at noon attended by some thousand persons

at the Palais des Fetes under the presidency of MM.
Millerand and Poincare, . speeches that were more or

less audible being delivered by the Mayor of Stras-

bourg, M. Alapetite (Commissioner General of the
Republic), M. Strauss, and others. Following upon
the banquet the company assembled at the Palais

du Rhin, the ex-Emperor's former palace, to witness

the procession of Alsatian Societies before the
President ; it was a stirring sight, which deeply
moved all beholders, to see the representatives from
all parts of Alsace and Lorraine, lads and maidens
dressed in the characteristic costumes of their

districts stepping along briskly hand in hand to the
music of numerous bands that accompanied them,
while a deeper note was struck as veterans of the
War and of the war of 1870 defiled past, all saluting

the President of the Republic. There followed the
opening ceremonies at the Pasteur Museum and the
International Exhibition of Hygiene and an evening
reception at the Hotel de Ville given by the Mayor
of Strasbourg. Speeches were made in connexion
with these ceremonies, those delivered by Prof.

Borrel (Commissary General of the Exhibition) and
]M. Poincare being the most notable. The scene at
the Hotel de Ville was remarkable when, from the
balcony, M. Millerand addressed the populace
assembled in the square and twenty thousand people
with upturned faces sang the Marseillaise to the
accompaniment of massed bands ; it was a sight
which none who witnessed it can forget.

The Comite du Centenaire de Pasteur was respon-
sible for all arrangements and, except in minor
matters, did their work admirably. The programme
was rather overfilled and no lists were available to
aid the participants in discovering the names of those
who attended the celebrations. A reduction of 50
per cent, was allowed on the cost of tickets from
the frontier to Paris, while free first-class return
tickets were issued between Paris and Strasbourg
•0 those who had been invited. During two days
<>i the festivities in Paris motor omnibuses were
to be found at seven " points de concentration "
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chosen with regard to the hotels at which delegates

resided, thereby affording a very convenient way of

transporting them to the various places where
ceremonies took place, gentlemen from the Pasteur
Institute and others serving as guides to the different

parties. Special trains and motor transportation
were, moreover, provided for the excursions to Ver-
sailles and Chantilly.

Owing to the short time that was at the disposal

of the organisers, the Pasteur Museum and the
Exhibition at Strasbourg were scarcely ready for

inspection, the majority of the exhibits still remaining
in their packing cases, this being indeed unfortunate.

It is therefore inexpedient to attempt a description

of the few objects that could be seen.

Those who attended the celebrations brought away
mementoes of the occasion apart from the medal
which they received at the Institut Pasteur. Of
printed matter may be mentioned the " Souvenir des

Fetes Nationales de la Commemoration du Centenaire

de la Naissance de Pasteur, celebres a Paris, en
Franche-Comte et a Strasbourg du 24 au 31 mai,

1923 " (Paris : Imprimerie Nationale, 1923). This
includes a chronology of Pasteur's chief discoveries

( 1 847-1 885), a facsimile of his birth certificate, three

portraits of Pasteur at different ages, pictures of his

birthplace, homes, and grave, striking citations from
his writings, and a facsimile autograph and signature

reading : "La grandeur des actions humaines se

mesure a I'inspiration qui les fait naitre. L. Pasteur,

27 mars 1887." The tasteful menu at the Versailles

banquet and the programmes at the gala performances
on May 27 bore an excellent profile portrait of Pasteur
in flat relief, stamped on silvered paper, reproduced
after the well-known plaque by O. Roty. The
programmes distributed at Dr. Tuffier's reception and
at the Hotel de Ville bore the finely reproduced
profile head of Pasteur executed by R. Lalique. At
a private dinner given to some of the delegates, M.
Calmette distributed to his guests some finely wrought
silver medals bearing Pasteur's head modelled by
G. Prudhomme and bearing the dates 1 822-1922.
It should be mentioned, to avoid confusion, that the
national celebration was somewhat belated. In
point of date, the true centenary had been previously

celebrated in December 1922 at the' Institut Pasteur,

but these celebrations were, however, more of a
domestic character.

During the festivities in Paris, the President of the
Republic with a small party left for Franche-Comte,
where, on May 26, he visited the house in which
Pasteur was born at Dole, attended a ceremony
before Pasteur's monument there and participated

at a soiree at Lons-sur-Sonier. On May 27 the
presidential party visited the parental house of

Pasteur at Arbois and attended ceremonies at Salins

and Besan9on, university functions at Besan9on
following on May 28 and 29, i.e. prior to the advent
of the party in Strasbourg.

It may be mentioned incidentally that the Societe

de Biologie of Paris celebrated the seventy-fifth

anniversary of its foundation on May 26-28, it being
arranged that its meetings should clash as little as

possible with those relating to the Pasteur centenary.

Nevertheless, the present writer unfortunately found
it iinpossible to attend both functions because time
for rest was required between the events that con-

stituted the very full programme.
Those who participated in the celebrations above

described in a somewhat inadequate manner will have
brought away, as did the writer, a delightful recollec-

tion of having revived friendships and established

firmly new ties across the water.
George H. F. Nuttall.
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Cambridge Meeting of the International Union for Pure and Applied Chemistry.

T''HE International Union for Pure and Applied
Chemistry met at Cambridge on Sunday,

June 17, under the presidency of Sir W. J. Pope,

and carried out the programme previously outUned
in these columns (June i6, p. 825). The countries

which have now joined the Union are tlie following

—

The Argentine, Australia, Belgium, Canada, Czecho-

slovakia, Denmark, France, Great Britain, Greece,

Holland, Italy, Japan, Luxemburg, Norway, Peru,

Poland, Portugal, Roumania, Spain, Switzerland, the

United States of America, Uruguay, and Yougoslavia ;

over one hundred delegates representing the chemical

interests of these countries were in attendance at

Cambridge . A feature of the meeting was the presenta-

tion of several comprehensive reports on subjects

which at the moment present special chemical interest

;

these were printed and distributed beforehand, and
at the meeting brief summaries were presented by their

authors, after which general discussions took place.

The report on " The Study of Soap Solutions and
its Bearings upon Colloid Chemistry," presented by
Prof. J. W. McBain, included a statement of the chief

conclusions arrived at by its author in his extended
studies of the properties of salts of the higher fatty

acids. About one-half of the electrical conductivity

of a soap solution is due to a negative carrier, which
does not exhibit osmotic activity and is therefore

colloidal ; this is the ionic micelle, and consists of

highly charged and solvated ionic particles. Accom-
panying the ionic micelle is the undissociated colloidal

electrolyte, which consists of electrically neutral

micelli.' Interesting contributions to the discussion

were made by Prof. H. E. Armstrong and Prof. W. D.
Bancroft. Dr. E. K. Rideal presented a report on
" Recent Developments in Contact Catatysis," in

which the conception of Hardy and Langmuir, that

adsorption of reactants occurs in monomolecular
and orientated films, is shown capable of applica-

tion to the reactions at the surface of charcoal, studied

by Van Kruyt, and at the surface of the enzyme,
oxidase, present in liver tissue, as studied by Hopkins.

The report contributed by Prof. J. F. Thorpe and
Dr. C. K. Ingold consisted in a summary of the
recent work of the authors on " Some New Aspects
of Tautomcrism." It is claimed that the original
definition of the term " tautomerism " should be
broadened, in accordance with modern investigation,
and that the term should apply to all reversible
isomeric change ; a reasoned classification of the
various types of tautomeric change which have been
more carefully studied during recent years is then
given. The report by Prof. F. G. Hopkins, on
" Chemical Mechanisms involved in the Oxidations
which occur in the Living Body," describes the success
which has attended the attempts to elucidate the
nature of the oxidation processes involved in living
tissues by a simple chemical mechanism. In the
resulting discussion, Prof. C. Aloureu drew a parallel
between the course of these apparently complex re-
actions and the catalytic oxidation of aldehydes which
he has himself studied. Mr. W. Barlow showed and
described a number of solid models which he has
devised for the interpretation, in accordance with the
valency volume law, of the results of the X-ray
analysis of crystalline materials by the Laue and
Bragg method ; incidentally he demonstrated an
hitherto unknown mode of partitioning space into
identical polyhedra.
A large proportion of the time of the meeting was

devoted to the work of the numerous committees
which are engaged in the attempt to systematise
practice throughout the world in connexion with
nomenclature, abbreviations, standard methods,
tables of constants, and the like.

It was decided that the Union will hold its meeting
next year in Copenhagen, on the invitation of the
chemical representatives of Denmark. At the con-
cluding ceremony honorary degrees of the University
of Cambridge were conferred on a number of dis-

tinguished visitors whose names were announced in
the preliminary statement on the meeting (Nature,
June 16, p. 825).

Tercentenary of the Oxford Botanic Garden.

T^HROUGHOUT the three hundred years of its

-^ existence, the Oxford Botanic Garden can never
have looked more radiant than it did on Saturday,
June 23, when it welcomed the distinguished com-
pany which met to celebrate the tercentenary of its

foundation. Sheltered by high and stately walls

from the incessant north-east winds which in spring
play havoc in more exposed gardens, it gave the
impression of serene beauty, the more impressive
because of the simplicity of the lines on which it

has been laid out.

Those, however, who know the rigours of the
Oxford climate will ascribe the luxuriance of growth
of the plants in the garden rather to skill in

cultivation than to good fortune with respect of

site. For although the walls which surround the
garden do, indeed, give shelter, the soil is none too
kindly and the Thames water is too near the surface

to make cultivation a light or easy task. It was,
therefore, no less a tribute to their own perspicacity

than to Mr. Baker, the superintendent of the gardens,
that more than one speaker referred in terms of

admiration to the skill in cultivation which the
gardens displayed.
The Chancellor of the University, Lord Curzon,

who presided at the tercentenary celebrations, spoke
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on gardens with the simple sincerity which proves
his title to be ranked among the goodly company of
true gardeners, and nothing in his speech gave more
pleasure to the company which were met together
under the trees of the garden than his remini-
scences of the happy hours which as undergraduate
and fellow he had passed in the Oxford Botanic
Garden. For surely this old garden has for three
centuries irradiated a happy influence on successive
generations whose feet have walked therein and
whose eyes have been refreshed by its scenes of peace-
ful beauty.

Sir David Prain, who followed the Chancellor,
traced in a masterly way the history of the Garden
from the time of its foundation, by the beneficence
of Henry Lord Danvers, on St. James's Day (July
25), 1622. He reminded his hearers that it was in
this Garden that the first greenhouses erected in

England were put up, and that it was there that
experiments were first made in methods of heating
them. Bobert the elder and the younger, men of
great wisdom ; Morison, the great professor of botany
and a pioneer of systematic botany ; Sherard, the
founder of the chair which bears his name ; Sib-
thorpe, who deserves the title of a great botanical
explorer ; and Daubeny, versatile and generous.
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are names which will always live, not only in the
history of the- Garden but also in that of botany.
In more recent times, Bayley Balfour and Sydney
Vines have maintained the great traditions of the
Garden so that, in despite of difficult times which
have occurred in the past and may recur in the
future, the permanence and usefulness of the Garden
are assured.
The chairman of the curators, Sir Herbert Warren,

whose knowledge of the Garden extends over fifty

years, in the course of a delightful speech in which
he referred to the love which the Garden has
inspired in the minds of Oxford men, omitted to

mention the great and beneficent part which he
himself has played in steering the Garden through
the recent difficult years when costs have been so
high and the financial resources of the University have
been so strained. In helping the Garden to meet
the financial difficulties inherent in these times,
the University has shown wisdom and understanding
that, it may be hoped, will touch the imagination
of a generous benefactor and make the Garden secure
for all time, not only as a place of botanical study,
and as a repository of herbaria of historic and present
importance, but also as a quiet sanctuary wherein
men who love plants may study and admire them.

Prof. Seward, who in the absence of Lord Ullswater
spoke on the subject of gardens as aids to botanical
teaching and research, congratulated the University
on the fact that gardens and laboratories, library
and herbarium, were all assembled in one site. He
referred to the generosity of Mr. Reginald Cory and
other benefactors in aiding the Cambridge Botanical
Garden to maintain itself, and expressed the belief

that the value of the work done at Oxford and the
need for assistance required only to be known to
ensure the supplementing of existing resources by
private benefaction.

After the formal ceremony the visitors, who
numbered some 500, inspected the gardens and
laboratories, admiring particularly the famous tank
houses wherein the blue water-lilies {Nymphcea
zamibarensis, N. gigantea, and N. stellata) thrive
with amazing fioriferousness in company with many
other Nymphseas, Nelumbium speciosum, the white
rose-tipped Egyptian Bean of Pythagoras, Cyperus
papyrus, graceful and historical and the source of
the papyrus of antiquity, and a large assemblage of
aquatic and marsh plants, all of which are of interest
and collectively give a memorable impression of
luxuriance which few parts of the tropics can rival.

After tea in the gardens the ceremony terminated,
the departing guests averring that few among them
had realised so clearly as they now did the vital part
which botanic gardens play and have played in the
social life of civilised communities.

University and Educational Intelligence.

Edinburgh.—Prof. F. Gowland Hopkins, Cameron
prizeman for 1922, delivered two lectures in the Uni-
versity on June 27 and 28 respectively, on the present
position of the vitamin question. The Cameron
prize, which was founded in 1878, is awarded annually
to an investigator who in the course of the five years
immediately preceding has made an important addi-
tion to practical therapeutics.

Sheffield.—Dr. P. J. Daniell has been appointed
to the Town Trust chair of mathematics.

An Edward K. Dunham lectureship has been
established at Harvard University in memory of the
late Prof. E. K. Dunham, for many years professor
of pathology in the Bellevue and University Medical
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College of New York City {Science, June 15). Accord-
ing to the terms of the gift, which is made by Prof.

Dunham's widow, the lectures are to be given annually
by eminent investigators and teachers in medical
science or one of the contributory basic sciences,

and there is no restriction as to the nationality of

the lecturer. It is hoped that the foundation may
" serve to bind closer the bonds of friendship and
understanding between students and investigators

in this and foreign countries."

An outline of President Harding's plan for re-

organising the educational activities of the Federal
Government was given by the United States Com-
missioner of Education at the recent annual meeting
of the Department of Superintendence of the National
Education Association. The plan is a part of a
comprehensive scheme, foreshadowed by the President
in his first message to Congress and presented to the
Senate in February, for a reorganisation of all the
executive departments, including the establishment
of a department to promote citizenship and general

welfare. The educational work now carried on by
some thirty separate agencies, belonging to six of the

principal departments and several independent
establishments, is to be included along with certain

other services, the whole costing at present 700 million

dollars a year, in a new Department of Education and
Welfare comprising education, public health, social

service, and veteran relief. The Division of Educa-
tion, which will be under a permanent assistant

secretary, will take over, inter alia, in addition to the

Bureau of Education and the Board for Vocational
Education, the Smithsonian Institution, including

the National Museum and Art Gallery, the Inter-

national Exchange Service, the Bureau of American
Ethnology, the Astrophysical Observatory, the

National Zoological Park, and the International

Catalogue of Scientific Literature, and will create and
direct an entirely new bureau for promoting physical

education. The scheme is to come before Congress

in December.

The work of the University of London during the

year 1922-23, measured by the usual statistical

standards, shows a notable expansion. The Principal

Officer, while careful to point out that the great mass
of the university's continuous achievement is the

expression of imponderable forces, directs attention

to figures 75-200 per cent, higher than the corre-

sponding figures for 191 3-14, and points out that
" we have passed well beyond the wash of what was
commonly regarded as the abnormal demand for

educational facilities that followed the great deliver-

ance of 1918 "
; the figures are as follows : admissions

(8498), candidates for degrees (3 191), candidates for

matriculation and registration (19,985), and other

examinations (7663), and internal students (8881).

There has been a noticeable decrease in the percentage

of successful to total candidates from 53 in 191 3-14

to 32 in 1922-23. The " growth of ignorance
"

among the younger generation to which Prof. John
Burnet directed attention recently in the Romanes
lecture is apparently not confined to Scotland.

Indicative of the ever-growing specialisation of the

subjects of the curricula is the increase in the number
of Boards of Studies from 27 with 374 members in

1900 to 42 with 1 05 1 members. That the senate is

alive to the dangers incidental to this specialisation

and resolved to guard against them is shown by its

creation of a Board of Studies in " the principles,

history, and method of science," designed to embrace
not only the natural and mathematical sciences, but

also logic, ethics, history, pedagogy, economics,

linguistics, archaeology, scholarship, and medicine.
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Societies and Academies.

London.
Royal Society, June 28.—V. H. Blackman, A. T.

Legg, and F. A. Gregory : The effect of a direct

electric current of vcr>' low intensity on the rate of

growth of the coleoptilc of barley. The coleoptile

{sheathed plumule or young stem) of barley seedlings
is exposed to an electric discharge from a point
charged positively to about 10,000 volts (crest value)

and placed at such a height above the coleoptile

that a current of 0-5 x lo"" amp. passes through it,

the current density being 4 x lo"* amp. per cm.**

Under these conditions the rate of growth is markedly
accelerated from the first hour onward, showing in

the third hour a percentage increase above that of

the control plants of 7-53 ± i -95. After the cessation

of the current a well-marked after-effect, greater

than the direct effect, is observed, the enhanced rate

of growth steadily continuing and showing a per-

centage increase of 15 -68 ±2-62 above that of the
controls. The after-effect is greater with a short
period of discharge of i hour than with a longer

period of 3 hours. When the point is negatively

charged the rate of growth is increased during the
first hour, but the increase becomes less with time.

An after-effect follows, but it is markedly less. The
gaseous products of the discharge and the " electric

wind " play little or no part in the stimulation of

growth observed. The current alone appears to be
of importance.—M. S. Pembrey, N. W. MacKeith,
W. R. Spurrell, E. C. Warner, and H. J. Westlake :

Observations on the adjustment of the human body
to muscular work. In the dyspnoea produced by
running there is a disturbance of the acid-base
equilibrium of the body ; the relief of " second
wind " is the result of adjustments effected chiefly

by the respiration, circulation, and excretion by the
kidneys and skin. The sense of discomfort during
dyspnoea is associated with increased pulmonary
ventilation, the sense of relief at the onset of second
wind with diminished ventilation. Oliguria, or

anuria, appears as a constant feature during running,
even after taking 560 c.c. of tea as a diuretic. It

leads to a temporary retention of acid, which helps
the body to get rid of carbon dioxide and obtain
oxygen ; the water spared is available for excretion
by the lungs and skin, and will produce by evaporation
greater cooling than it would if it were discharged
as urinary water. The suspension of the activity
jof the kidneys appears to be due to an outflow of

constrictor impulses to the renal vessels.—Miss R. M.
Tupper- Carey and J. H. Priestley : The composition
of the cell wall at the apical meristem of stem and
root. The walls of the apical meristem of stem and
root differ in the ease with which cellulose may be
detected in them with iodine reagents. Macro- and
micro-chemical experiments show that the cellulose

in the wall of the root meristem is masked by its

combination with other substances, particularly
proteins and fatty acids. In the shoot meristem,
the cellulose is closely linked with larger quantities
of pectin, but less protein and fatty acid are present,
especially when the shoot is growing in the light.

—L. J. Harris : The titration of amino- and carboxyl-
groups in amino-acids, polypeptides, etc.—F. A. E.
Crew : Studies in intersexuality. II. Sex-reversal
in the fowl.—W. Finkler : Analytical studies on the
factors causing the sexual display in the mountain
newt {Triton alpestris).—G. A. Schott : On the
scattering of X- and 7-rays by rings of electrons.

The effect of damping of the incident radiation.

Damping of the usual type, of an amount compatible
with the production of moderately sharp lines in
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the X-ray spectrum, increases slightly the total

scattering of short waves, such as the hard -y-rays,

although it decreases slightly that of long waves.
A single electron ring, such as is postulated in hydrogen
and ionised helium on Bohr's theory, is completely
unaffected by this type of damping. It seems
scarcely possible that damping can diminish the
total scattering for any type of atom below the
amount required by the simple pulse theory.—P. A,
MacMahon : On a class of transcendents of which
the Bcssel functions are a particular case.—L. C.

Martin : The photometric matching field. Improve-
ment in the visibility of faint contrasts observed
with central vision can be obtained by stimulating
the peripheral regions of the retina. An increase in

precision of the order of 30 per cent, is obtained in

photometric matches by surrounding the photometric
field with a larger area of approximately equal
brightness.—G. P. Thomson : Test of a theory of

radiation. Experiments with positive rays show that
visual and photographic effects can be obtained with
trains of waves shorter than those produced in the
emission of a quantum of light.—A. LI. Hughes and
P. Lowe : Intensities in the helium spectrum. The
curve showing the intensity of any spectrum Une
as a function of the energy of impact of the electrons

is characteristic of the series to which it belongs.

The intensities in the doublet system all decrease
rapidly as the energy of impact is increased from

34 volts. The principal series, iS - wP, of the singlet

system is characterised by a very great increase in

intensity as the energy of impact is increased from

34 volts up to about 80 volts, beyond which there

is little change. The lines of the diffuse series,

iP-wD, all show a maximum at about 75 volts.

The lines of the sharp series, iP - mS, after a small

initial rise to 60 volts, decrease slightly.—A. A. Dee :

The effect of quenching from above the carbide

transition temperature upon the magnetism of steel.

The magnetism of steel at ordinary temperatures is

not materially altered by quenching from above the

transition temperature of iron carbide, and therefore

the return of the carbide to the ferromagnetic state

is not retarded by sudden cooling from above the

transition temperature.—T. S. P. Strangeways and
H. E. H. Oakley : The immediate changes observed
in tissue cells after exposure to soft X-rays while

growing in vitro. Exposures for gradually increasing

periods, varying from 5 minutes to 2 hours, were
used. There is a latent period of about 15 to 20
minutes before the changes produced in the cells

by irradiation can be recognised. After 5 minutes
irradiation development of new dividing cells is

lessened. After exposure of 20 minutes or longer

the formation of new dividing cells practically

ceases. After exposure of 5 minutes granular changes
and fragmentation of the chromosomes occurs in

some cells in mitosis at metaphase and anaphase.

After exposure of 23 minutes or longer some cells

in mitosis show clumping of the chromosomes at

metaphase. As the time of exposure increases there is

increase in size and alteration in structure of the cyto-

plasm, nucleus, and nucleolus of some fully formed
cells. After an exposure of 60 minutes, affected cells

become disorganised, and eventually cytoplasm and
nucleus break up and appear to go into solution in

the surrounding medium.—W. B. Hardy and Ida

Doubleday : Boundary lubrication : the latent period

and mixtures of two lubricants.—C. T. R. Wilson :

Investigations on X-rays and jS-rays by the cloud

method. Pt. I.—X-rays. The tracks of the electron

ejected from the atom' which emits the quantum of

radiation and that of the electron ejected from the

atom which absorbs the radiation can be identified.
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Two classes of /3-ray tracks are produced in air by
the primary action of X-radiation of wave-length
less than about 0-5 A: (a) those of ejected electrons
with initial kinetic energy comparable to a quantum
of the incident radiation, and (&) tracks of very
short' range. The short-range electrons are ejected
nearly along the direction of the primary X-rays.
The short-range tracks are probably related to the
phenomena which have led to the postulation of a

'

J "-radiation. Of the ordinary long-range tracks,

the majority have a large forward component com-
parable with the lateral component ; about 20 per
cent, are ejected almost exactly at right angles
to the primary X-ray beam ; others have a large

backward component. Partial polarisation of the
primary beams is indicated by the direction of

ejection of a number of the /3-particles being in one
plane—that containing the direction of the cathode
rays in the X-ray tube. j3-rays in air exposed to
X-rays frequently occur in pairs or groups. The
pairs probably consist of one K electron ejected by
the direct action of the primary X-rays, and of a
second electron ejected by the combined action of

primary radiation and of the K-radiation from the
atom from which the first electron was ejected.

Pt. II.—/3-rays. The tracks of fast /3-particles are
very nearly straight over distances of several centi-

metres. Near the end of their range the deviations
are of three kinds : [a) sudden deviations often

through large angles up to 180°, the results of a close

approach to the nucleus of an atom
; (6) sudden

deviations ranging up to 45°, due to a close approach
to an electron which is in consequence ejected to
form a branch track generally approximately at
right angles to the deflected primary track ;

(c)

gradual deviations due to an accumulation of devia-
tions of (a) or (6) type. The range of the ;8-ray as

measured along the track is approximately pro-
portional to the square of the kinetic energy or to
the fourth power of the velocity (Whiddington's law)
for ranges from about o-i m. to 2 cm. ; the range
is I cm. when the kinetic energy of the particle is

about 21,000 volts. The primary ionisation (i.e.

number of atoms from which electrons are ejected
by the direct action of primary ;3-rays) is about
90 per cm. for a velocity of 10^" cm. per sec, and is

approximately inversely as the square of the velocity.

The total ionisation per cm., including that due
to secondary /3-particles of range too short to form
visible branch tracks, is about three or four times
as large as the primary. In portions of some of the
tracks not only is the primary ionisation recorded,
but also the ions which each of these electrons has
itself produced may be counted.—C. V, Raman and
K. R. Ramanathan : The molecular scattering of
light in carbon-dioxide at high pressures.—W. A.
Davis and J. V. Eyre : The discontinuity of the
hydration process.—G. M. B. Dobson : A flicker

type of photoelectric photometer giving high pre-
cision.—H. D. Smyth : The ionisation of nitrogen
by electron impact.—G. M. B. Dobson : Measure-
ments of the sun's ultra-violet radiation and its

absorption in the earth's atmosphere.—H. Hartridge
and F. J. W. Roughton : A method of measuring
the velocity of very rapid chemical reactions.

—

W. T. Astbury : The crystalline structure of anhydrous
racemic acid.—E. Ponder : The measurement of
percentage haemolysis. I.—H. M. Fox : Lunar
periodicity in reproduction.—Marjory Stephenson and
Margaret D. Whetham : Studies in the fat metabolism
of the Timothy grass bacillus. II. Carbon balance
sheet and respiratory quotient.—H. R. Hewer :

Studies in amphibian colour changes. II.—R. H.
Burne : Some peculiarities of the blood-vascular
system of the Porbeagle shark {Lamna Cornubica).
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—A. E. Boycott and C. Diver : The inheritance of
sinistrality in LimncBa peregra.

Edinburgh.

Royal Society, May 21.—Prof. F. O. Bower,
president, in the chair.—R. Kidston and W. H.
Lang : (i) On PalcBopitys Milleri (McNab). The
original specimen of this stem with secondary
thickening was described by Hugh Miller, and later

named by McNab. A second specimen, discovered
by the Geological Survey of Scotland, includes the
primary central region, 1-5 mm. in diameter, sur-

rounded by a zone of secondary xylem about i cm.
thick. The secondary wood consists of tracheides
and medullary rays. The tracheides are remarkable
in having multiseriate, porose pitting on both radial

and tangential walls. Tne primary central axis

appears to have consisted of tracheides without
admixture of parenchyma. There is evidence of

strands of protoxylem, consisting of narrow spiral

tracheides, close to the periphery of the primary
xylem, just within the secondary wood. In the
absence of any traces going to lateral appendages it

is impossible to determine the affinities of this

complex stem. It might have belonged to some
gymnospermous plant, but it is equally possible that
it was the stem of some archaic pteridophyte of the
Middle Old Red Sandstone Period. (2) Notes on
fossil plants from the Old Red Sandstone of Scot-

land. I. Hicklingia Edwardi, K. and L. Under this

name a unique specimen of a Middle Old Red Sand-
stone plant is described and figured. It was discovered
many years ago by the late Mr. G. Edward, and is

preserved in the University of Manchester Museum.
It occurs as an incrustation, and suggests comparison
with a plant of the nature of the Rhyniaceae spread
out on a slab of Caithness flagstone. Diverging from
an obscure basal region is a tuft of linear axes, with-

out leaves, but branched dichotomously and later-

ally. There are indications of the presence of a
slender central strand. Many of the stems terminate
in oval carbonised bodies that are evidently large

sporangia. The plant is compared with Rhynia and
Hornea, which are known as petrifactions from the
Rhynie Chert.—W. T. Gordon: The genus Pitys.

Fossil trees belonging to this genus have been known
since 1831, and it was in describing these specimens
that thin sections of fossil wood were first used. A
recent discovery at Gullane has disclosed twigs and
stems of this type, in some cases still clothed in

bark and in two specimens with leaves attached.
These leaves resemble petioles in their structure, and
are undoubtedly phyllodes. Pitys dayi affords evi-

dence of the phyllode theory of leaf formation in

gymnosperms. Pitys shows marked resemblance to
Araucaria as regards the structure of the wood (recog-

nised long ago) and the leaf- traces and leaves.

Paris.

Academy of Sciences, June 11.—M. Albin Haller in

the chair.—Edouard Imbeaux : The artesian basins
of Australia. A map of Australia is reproduced
showing the artesian basins known at the present
time, taken from the report of the interstate con-
ference on artesian water held at Adelaide in 1921.

—

M. Jean Perrin was elected a member of the section

of general physics in succession to the late M. E.
Bouty.—Paul Montel : Algebraic relations of class

one or zero.—Rene Gamier : Uniform functions of

two independent variables defined by the inversion
of an algebraic system to total differentials of the
fourth order.—Charles N. Moore : The summability
of Cesaro for double Fourier's series.—Louis Bachelier

:

The general problem of discontinuous statistics.

—
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Stanislas Millot : Simplified solutions of problems of
Laplace on the probability of causes.—B. Hostinsk/ :

The equihbrium of electricity on a cylindrical surface.

—Th. Do Donder : Synthesis of the gravific.

—

Adolphc Lepape : Tlic radioactivity of the springs
from some watering-places in the Pyrenees (Bagndres-
de-Luchon, Vemct, les Escaldes, Thu6s) and of the
Central Plateau (la Bourboule, Royat, Saint-Nectaire,
Sail-les-Bains) . Determinations of the radium eman-
ation in gases and waters from forty-four springs.

Search for the thorium emanation gave mostly
negative results, a few springs only showing a trace.

—

Albert Nodon : The relations between the radio-

activity of radium and the activity of solar radiations.

—F. Bourion and E. Rouyer : The determination of

double salts in solution by the boiling-point method.
A discussion of the validity of the rule of mixtures
as applied to the boiling-point elevations of solutions
of two electrolytes.—Jacques Bardet : The arc
spectrum of celtium. The material used contained
as impurities only zirconium and a trace of lead, and
was obtained from zircons from Brazilian monazite
sand. Wave-lengths of the lines in the region between
2300 and 3500 A. are given.—Paul Pascal : Re-
searches on the constitution of insoluble alkaline
metaphosphates. The insoluble alkaline metaphos-
phates are not monometaphosphates, but furnish a
remarkable example of colloids prepared at a tempera-
ture of about 850° C. The normal formula, MPO3,
should be restricted to the salts obtained starting
with ethyl hexametaphosphate.—S. Glixelli : The
influence of neutral salts on the silica gels. The acid
properties of colloidal silica are increased by the
addition of salts of the alkalis : the effects observed
can be explained by assuming that the (OH) ions are
adsorbed by the particles of silica.—A. Mailhe : The
catalytic decomposition of the anilides. An account
of the decomposition of acetanilide at 400° C. in the
presence of nickel and of copper.—R. Fosse and A.
Hieulle : Xanthyl derivatives of allophanic acid,
thiosinamine and of allantoine.—Conrad Kilian : The
folds of the " Tassilian enclosure " of the central
Saharan massif of Ahaggar.—A. Boit : The role of
the superficial folds in the structure of the formation
at Morvan.—Ch. Maurain and Mme. de Madinhac :

The secular variation of the intensity of the terrestrial

magnetic field at Paris. Bauer has suggested the use

of a local magnetic constant G = -y/B^+JZlzy,
where H and Z are the horizontal and vertical com-
ponents of the magnetic field at any point. From
an examination of the records for Coimbra, Pola,
Paris, Kew, Greenwich, and De Bilt, it is shown that
G reached a maximum in 1902. The value of G
increases with the latitude of the stations.—J. Giral
and F. A. Gila : The use of sodium chloride as a
standard in the estimation of the halogens in sea
water. The salts present in sea water have no
appreciable influence on the quantitative determina-
tion of chlorine.—J. J. Thomasset : Relations between
the dentine and dental enamel in a fossil fish (Sargo-
don).—P. Bugnon : The homologies of cotyledonous
leaves.—L. Blaringhem : Heredity in mosaic of the
doubling of the flowers in Cardamine pratensis.—
A. Guillaumin : The vacuum as a means of prolonging
the germinating faculty of seeds. Seeds of radish,
wheat, and lettuce, after preservation in a vacuum in
the dark for 12 years, showed unimpaired powers of
germination.— A. de Puymaly : The adaptation to
aerial life of a green alga {Chlamydomonas fungicola).—
Marc. Bride! : Biochemical study of the composition
of Monotropa Hypopitys : a new glucoside, monotro-
peine. The new glucoside was isolated in a pure
crystalline condition, 2 gm. being obtained from
5200 gm. of material. It is hydrolysed by emulsion
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giving a blue precipitate. Monotropeine is not
identical with aucubine.—Charles Henry : A new test
for sense of touch.—Jules Courtier : Experiments on
a new test for the sense of touch. Results of the
application of the method described in the preceding
communication to nineteen subjects.—P. Masson and
Louis Berger : A new mode of internal secretion.

—

Louis Desliens : The measurement of arterial pressure
by the bleeding method. A very exact haemo-
dynamometric method and present application. The
artery is punctured by a hollow needle communicating
with a delicate pressure-gauge of the aneroid type.
The instrument before use is filled with a saline
solution to prevent coagulation.—J. Lopez-Lomba :

Changes of weight of the organs of the guinea-pig
during C-avitaminosis.—F. Franchette : The pneumo-
anaesthesiograph. An account of an instrument
designed to evaluate and record the amphtude and
frequency of the respiratory movements during
anaesthesia.—Emile F. Terroine and H. Barthelemy :

The composition of the eggs in the course of ovogenesis
in the brown frog [Rana fused).—M. Caille and E. Viel

:

The detection of small quantities of antimony and
bismuth in biological liquids. An apphcation of the
antipyrine-potassium iodide reagent described in an
earlier communication.—M. Lemoigne : The pro-
duction of ^-oxybutyric acid by certain bacteria of

the B. subtilis group.—Charles Perez : The casting
of the shell of decapod crustaceans carrying parasites
(Epicaridae). — Boris Ephrussi : The sexuality of

Clava sqtiamata.—C. Levaditi and T. Nicolau : Tissue
immunity in neurotrope ectodermosis. — Emile
Gautrelet : Monomethylorthophospho-salicylic acid.

Official Publications Received.
Koninklijk Magnetiscli en Meteorologisch Observatorium te Batavia,

Jaarverslag 1922. Pp. 26. (Weltevreden, Java : Ijandsdrukkerij.)
Survey of India. General Report 1021-22, from IstiOctober 1921 to

30th iSepteniber 1922. Prepared under the Direction of Col. C. H. D.Ryder.
Pp. vi+49+8 maps. (Calcutta: Survey of India.) 2-4 rupees ; 4s.

Southern Rhodesia. Report of the Director, Geological Survey, for the
Year 1922. Pp. 10. (Salisbury, Rhodesia.)
Nauka Polska : jej Potrzeby, Organizacja i Rozw6j. (La Science

Polonaise : ses Besoins, son Organisation et ses Progres.) Tom 4.

Pp. ix-f590. (Warszawa : Im. Mianovvskiego.)
Koninklijk Xederlandsch Meteorologisch Instituut. No. 106 : Ergebnisse

Aerologisciier Beobachtungen, 10, 1921. Pp. xiii + 83. No. 108

:

Seismische Registrierungen in De Bilt, 7, 1919. Pp. xi+68. No. 110:

Oceanographische en Meteorologische Waarneniingen in den Atlantischen

Oceaan, Maart, April, Mei (1856-1920.) Tabellen. Pp. iii-H86. 15 Fl.

Planches. Pp.24. 7.50 Fl. (Utrecht : Kemink en Zoon.)

Diary of Societies.

TUESDAY, July 10.

Sociological Society (at Leplay House, 65 Belgrave Road), at 5.45.

—

C. Dawson : Progress and Decay in Ancient and Modern Civilisations

(Lecture).

THURSDAY, Jdly 12.

Royal Society of Medicine (Dermatology Section), at 5.

TUEWAY, July 17.

Royal Society of Medicine, at 5.—General Meeting.
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The Structure

By Prof.

The General Picture of the Atom.

THE present state of atomic theory is characterised

by the fact that we not only beh'eve the existence

of atoms to be proved beyond a doubt, but also we

even believe that we have an intimate knowledge of the

constituents of the individual atoms. I cannot on

this occasion give a survey of the scientific develop-

ments that have led to this result ; I will only recall

the discovery of the electron towards the close of the

last century, which furnished the direct verification

and led to a conclusive formulation of the conception

of the atomic nature of electricity which had evolved

since the discovery by Faraday of the fundamental

laws of electrolysis and Berzelius's electrochemical

theory, and had its greatest triumph in the electrolytic

dissociation theory of Arrhenius. This discovery of

the electron and elucidation of its properties was the

result of the work of a large number of investigators,

among whom Lenard and J. J. Thomson may be

particularly mentioned. The latter especially has

made very important contributions to our subject by

his ingenious attempts to develop ideas about atomic

constitution on the basis of the electron theory. The

present state of our knowledge of the elements of

atomic structure was reached, however, by the dis-

covery of the atomic nucleus, which we owe to Ruther-

ford, whose work on the radioactive substances

discovered towards the close of the last century has

much enriched physical and chemical science.

According to our present conceptions, an atom of

an element is built up of a nucleus that has a positive

electrical charge and is the seat of by far the greatest

part of the atomic mass, together with a number of

electrons, all having the same negative charge and

mass, which move at distances from the nucleus that

are very great compared to the dimensions of the

nucleus or of the electrons themselves. In this picture

we at once see a striking resemblance to a planetary

system, such as we have in our own solar system.

Just as the simplicity of the laws that govern the

motions of the solar system is intimately connected

with the circumstance that the dimensions of the

' Lecture delivered at Stockholm, December 11, 1922, on the occasion
of the receipt of the Nobel prize in physics for the year 1922. English
translation by Dr. Frank C. Hoyt.

of the Atom.i

N. Bohr.

moving bodies are small in relation to the orbits, so

the corresponding relations in atomic structure provide

us with an explanation of an essential feature of

natural phenomena in so far as these depend on the

properties of the elements. It makes clear at once

that these properties can be divided into two sharply

distinguished classes.

To the first class belong most of the ordinary

physical and chemical properties of substances, such as

their state of aggregation, colour, and chemical re-

activity. These properties depend on the motion of

the electron system and the way in which this motion

changes under the influence of different external

actions. On account of the large mass of the nucleus

relative to that of the electrons and its smallness in

comparison to the electron orbits, the electronic

motion will depend only to a very small extent on the

nuclear mass, and will be determined to a close

approximation solely by the total electrical charge

of the nucleus. Especially the inner structure of the

nucleus and the way in which the charges and masses

are distributed among its separate particles will have

a vanishingly small influence on the motion of the

electron system surrounding the nucleus. On the

other hand, the structure of the nucleus will be

responsible for the second class of properties that

are shown in the radioactivity of substances. In the

radioactive processes we meet with an explosion of

the nucleus, whereby positive or negative particles,

the so-called a- and /3-particles, are expelled with very

great velocities.

Our conceptions of atomic structure afford us/

therefore, an immediate explanation of the complete

lack of interdependence between the two classes of

properties, which is most strikingly shown in the

existence of substances which have to an extraordinarily

close approximation the same ordinary physical and

chemical properties, even though the atomic weights

are not the same, and the radioactive properties are

completely different. Such substances, of the existence

of which the first evidence was found in the work of

Soddy and other investigators on the chemical properties

of the radioactive elements, are called isotopes, with

reference to the classification of the elements according

to ordinary physical and chemical properties. It is
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not necessary for me to state here how it has been

shown in recent years that isotopes are found not

only among the radioactive elements, but also among

ordinary stable elements ; in fact, a large number

of the latter that were previously supposed simple

have been shown by Aston's well-known investigations

to consist of a mixture of isotopes with dififerent

atomic weights.

The question of the inner structure of the nucleus

is still but little understood, although a method of

attack is afforded by Rutherford's experiments on the

disintegration of atomic nuclei by bombard-

ment with a-particles. Indeed, these experi-

ments may be said to open up a new epoch

in natural philosophy in that for the first

time the artificial transformation of one

element into another

has been accomplished.

In what follows, how-

ever, we shall confine

ourselves to a consider-

ation of the ordinary

physical and chemical

properties of the ele-

ments and the attempts which have been

made to explain them on the basis of the

concepts just outlined. ^
It is well known that the elements can be

arranged as regards their ordinary physical

and chemical properties in a natural system

which displays most suggestively the peculiar re-

lationships between the different elements. It was

.recognised for the first time by Mendeleeff and

Lothar Meyer that when the elements are arranged

in an order which is practically that of their atomic

weights, their chemical and physical properties show

a pronounced periodicity. A diagrammatic representa-

tion of this so-called periodic table is given in Fig. i,

where, however, the elements are not arranged in the

ordinary way but in a somewhat modified form of a

table first given by Julius Thomsen, who has also

made important contributions to science in this

domain. In the figure the elements are denoted by

their usual chemical symbols, and the different vertical

columns indicate the so-called periods. The elements

in successive columns which possess homologous

chemical and physical properties are connected with

lines. The meaning of the square brackets around

certain series of elements in the later periods, tlx

properties of which exhibit typical deviations from

the simple periodicity in the first periods, will be dis-

cussed later.

In the development of the theory of atomic struc-

ture the characteristic features of the natural system

have found a surprisingly simple interpretation. Thus

we are led to assume that the ordinal number of

an element in the periodic table, the so-called atomic

number, is just equal to the number of electron

which move about the nucleus in th(

neutral atom. In an imperfect form,

this law was first stated by Van
den Broek ; it was, however, fore-

shadowed by J. J. Thomson's in-

vestigations of the number of elec-

trons in the atom, as well as b)-

Rutherford's measurements of tin

charge on the atomic nucleus. As

we shall see, convincing support for

this law has since been obtained in

various ways, especially by Moseley's

famous investigations of the X-ray

spectra of the elements. We ma}-

perhaps also point out, how the

simple connexion between atomic

number and nuclear charge offers an

explanation of the laws governing

the changes in chemical properties

of the elements after expulsion of

or ^-particles, which found a

simple formulation in the so-called

radioactive displacement law.

Atomic Stability and Electro-

dynamic Theory.

As soon as we try to trace a

more intimate connexion between the properties

of the elements and atomic structure, we encounter

profound difficulties, in that essential differences

between an atom and a planetar}- system show

themselves here in spite of the analogy we have

mentioned.

The motions of the bodies in a planetary system,

even though they obey the general law of gravitation,

will not be completely determined by this law alone,

but will depend largely on the previous histor}- of

the system. Thus the length of the year is not

determined by the masses of the sun and the earth

alone, but depends also on the conditions that existed

during the formation of the solar system, of which

we have very little knowledge. Should a sufficiently

large foreign body some day traverse our solar system,

we might among other effects expect that from that
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lay the length of the year would be different from

its present value. -

It is quite otherwise in the case of atoms. The

definite and unchangeable properties of the elements

demand that the state of an atom cannot undergo

permanent changes due to external actions. As soon

'as the atom is left to itself again, its constituent

particles must arrange their motions in a manner

which is completely determined by the electric

charges and masses of the particles. We have the

most convincing evidence of this in spectra, that is,

in the properties of the radiation emitted from sub-

stances in certain circumstances, which can be

:studied with such great precision. It is well known

that the wave-lengths of the spectral lines of a sub-

stance, which can in many cases be measured with an

•ii-'uracy of more than one part in a million, are, in

same external circumstances, always exactly the

:e within the limit of error of the measurements,

- i quite independent of the previous treatment

of this substance. It is just to this circumstance

that we owe the great importance of spectral

analysis, which has been such an invaluable aid to

the chemist in the search for new elements, and has

also shown us that even on the most distant bodies

of the universe there occur elements with exactly the

same properties as on the earth.

On the basis of our picture of the constitution of

the atom it is thus impossible, so long as we restrict

ourselves to the ordinary mechanical laws, to account

for the characteristic atomic stability which is required

for an explanation of the properties of the elements.

\

The situation is by no means improved if we
also take into consideration the well-known electro-

dynamic laws which Maxwell succeeded in formulating

on the basis of the great discoveries of Oersted and

Faraday in the first half of the last century. Maxwell's

theory has not only shown itself able to account for

the already known electric and magnetic phenomena
in all their details, but has also celebrated its greatest

triumph in the prediction of the electromagnetic waves

which were discovered by Hertz, and are now so

extensively used in wireless telegraphy.

For a time it seemed as though this theory would

also be able to furnish a basis for an explanation of

the details of the properties of the -elements, after

it had been developed, chiefly by Lorentz and Larmor,

into a form consistent with the atomistic conception

of electricity. I need only remind you of the great

interest that was aroused when Lorentz, shortly after

the discovery by Zeeman of the characteristic changes

that spectral lines undergo when the emitting substance

is brought into a magnetic field, could give a natural

and simple explanation of the main features of the

phenomenon. Lorentz assumed that the radiation

which we observe in a spectral line is sent out from

an electron executing simple harmonic vibrations

about a position of equilibrium in precisely the same

manneras the electromagnetic waves in radio-telegraphy

are sent out by the electric oscillations in the antennae.

He also pointed out how the alteration observed by

Zeeman in the spectral lines corresponded exactly

to the alteration in the motion of the vibrating electron

which one would expect to be produced by the magnetic

field.

It was, however, impossible on this basis to give

a closer explanation of the spectra of the elements,

or even of the general type of the laws holding with

great exactness for the wave-lengths of lines in these

spectra, which had been established by Balmer,

Rydberg, and Ritz. After we obtained details as

to the constitution of the atom, this difficulty became

still more manifest ; in fact, so long as we confine

ourselves to the classical electrodynamic theory we
cannot even understand why we obtain spectra con-

sisting of sharp lines at all. This theory can even

be said to be incompatible with the assumption of

the existence of atoms possessing the structure we
have described, in that the motions of the electrons

would claim a continuous radiation of energy from the

atom, which would cease only when the electrons

had fallen into the nucleus.

The Origin of the Quantum Theory.

It has, however, been possible to avoid the various

difficulties of the electrodynamic theory by introducing

concepts borrowed from the so-called quantum theory,

which marks a complete departure from the ideas

that have hitherto been used for the explanation of

natural phenomena. This theory was originated by

Planck, in the year 1900, in his investigations on the

law of heat radiation, which, because of its independence

of the individual properties of substances, lent itself

peculiarly well to a test of the applicability of the

laws of classical physics to atomic processes.

Planck considered the equilibrium of radiation

between a number of systems with the same properties

as those on which Lorentz had based his theory of

the Zeeman effect, but he could now show not only

that classical physics could not account for the

phenomena of heat radiation, but also that a complete

agreement with the experimental law could be obtained

if—in pronounced contradiction to classical theory

—

it were assumed that the energy of the vibrating

electrons could not change continuously, but only

in such a way that the energy of the system always

remained equal to a whole number of so-called energy-

quanta. The magnitude of this quantum was found
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to be proportional to the frequency of oscillation of

the particle, which, in accordance with classical

concepts, was supposed to be also the frequency of

the emitted radiation. The proportionality factor

had to be regarded as a new universal constant,

since termed Planck's constant, similar to the

velocity of light and the charge and mass of the

electron.

Planck's surprising result stood at first completely

isolated in natural science, but with Einstein's significant

contributions to this subject a few years after, a great

variety of applications was found. In the first place,

Einstein pointed out that the condition limiting the

amount of vibrational energy of the particles could be

tested by investigation of the specific heat of crystalline

bodies, since in the case of these we have to do with

similar vibrations, not of a single electron, but of whole

atoms about positions of equihbrium in the crystal

lattice. Einstein was able to show that the experi-

ment confirmed Planck's theory, and through the

work of later investigators this agreement has proved

quite complete. Furthermore, Einstein emphasised

another consequence of Planck's results, namely, that

radiant energy could only be emitted or absorbed

by the oscillating particle in so-called " quanta of

radiation," the magnitude of each of which was equal

to Planck's constant multiplied by the frequency.

In his attempts to give an interpretation of this

result, Einstein was led to the formulation of the

so-called " hypothesis of light-quanta," according to

which the radiant energy, in contradiction to Maxwell's

electromagnetic theory of light, would not be pro-

pagated as electromagnetic waves, but rather as

concrete light atoms, each with an energy equal to

that of a quantum of radiation. This concept led

Einstein to his well-known theory of the photo-electric

effect. This phenomenon, which had been entirely

unexplainable on the classical theory, was thereby

placed in a quite different light, and the predictions

of Einstein's theory have received such exact experi-

mental confirmation in recent years, that perhaps

the most exact determination of Planck's constant

is afforded by measurements on the photo-electric

effect. In spite of its heuristic value, however, the

hypothesis of light-quanta, which is quite irreconcilable

with so-called interference phenomena, is not able

to throw light on the nature of radiation. I need

only recall that these interference phenomena con-

stitute our only means of investigating the properties

of, radiation and therefore of assigning any closer

meaning to the frequency which in Einstein's theory

fixes the magnitude of the light-quantum.

>In the following years many efforts were made to

apply the concepts of the quantum theory to the

question of atomic structure, and the principal emp]

was sometimes placed on one and sometimes on the

other of the consequences deduced by Einstein from

Planck's result. As the best known of the attempts

in this direction, from which, however, no definite

results were obtained, I may mention the work of

Stark, Sommerfeld, Hasenohrl, Haas, and Nicholson.

From this period also dates an investigation
'

Bjerrum on infra-red absorption bands, which, altho

it had no direct bearing on atomic structure, proNed

significant for the development of the quantum theory.

He directed attention to the fact that the rota-

tion of the molecules in a gas might be investigated

by means of the changes in certain absorption li-
'~

with temperature. At the same time he emphas
the fact that the effect should not consist of a con-

tinuous widening of the lines such as might be expected

from classical theory, which imposed no restrictions

on the molecular rotations, but in accordance with

the quantum theory he predicted that the lines should

be split up into a number of components, corresponding

to a sequence of distinct possibilities of rotation.

This prediction was confirmed a few years later by

Eva von Bahr, and the phenomenon may still be

regarded as one of the most striking evidences of the

reality of the quantum theory, even though from our

present point of view the original explanation has

undergone a modification in essential details.

The Quantum Theory of Atomic Constitution'.

The question of further development of the quantum

theory was in the meantime placed in a new light

by Rutherford's discovery of the atomic nucleus (191 1).

As we have already seen, this discovery made it quite

clear that by classical conceptions alone it was quite

impossible to understand the most essential properties

of atoms. One was therefore led to seek for a formula-

tion of the principles of the quantum theory that

could immediately account for the stability in atomic

structure and the properties of the radiation sentj

out from atoms, of which the observed properties of

substances bear witness. Such a formulation was

proposed (1913) by the present lecturer in the form

of two postulates, which may be stated as follows :

I. Among the conceivably possible states of

motion in an atomic system there exist a number

of so-called stationary states which, in spite of

the fact that the motion of the particles in these

states obeys the laws of classical mechanics to

a considerable extent, possess a pecuhar, mechanic-

ally unexplainable stability, of such a sort that

every permanent change in the motion of the

system must consist in a complete transition from

one stationary state to another.
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2. While in contradiction to the classical

electromagnetic theory no radiation takes place

from the atom in the stationary states themselves,

t a process of transition between two stationary

states can be accompanied by the emission of

electromagnetic radiation, which will have the

same properties as that which would be sent

out according to the classical theory from an

electrified particle executing an harmonic vibra-

tion with constant frequency. This frequency v

has, however, no simple relation to the motion

of the particles of the atom, but is given by the

relation

A.' = E'-E",

where h is Planck's constant, and E' and E" are

the values of the energy of the atom in the two

stationary states that form the initial and final

state of the radiation process. Conversely, irradia-

tion of the atom with electromagnetic waves of

this frequency can lead to an absorption process,

whereby the atom is transformed back from the

latter stationary state to the former.

While the first postulate has in view the general

stability of the atom, the second postulate has chiefly

in view the existence of spectra with sharp lines.

Furthermore, the quantum theory condition entering

in the last postulate affords a starting point for the

interpretation of the laws of series spectra. The

most general of these laws, the combination principle

; enunciated by Ritz, states that the frequency v for

j'leach of the lines in the spectrum of an element can

' be represented by the formula

v = T"-T',
where T" and T' are two so-called "spectral terms"

belonging to a manifold of such terms characteristic

of the substance in question.

According to our postulates, this law finds an

immediate interpretation in the assumption that the

spectrum is emitted by transitions between a number

of stationary states in which the numerical value of

the energy of the atom is equal to the value of the

spectral term multiplied by Planck's constant. This

explanation of the combination principle is seen

io differ fundamentally from the usual ideas of

electrodynamics, as soon as we consider that there

is no simple relation between the motion of the atom
and the radiation sent out. The departure of our

considerations from the ordinary ideas of natural

I

philosophy becomes particularly evident, however,

'when we observe that the occurrence of two spectral

I
lines, corresponding to combinations of the same
spectral term with two other different terms, implies

[that the nature of the radiation sent out from the

atom is not determined only by the motion of the

atom at the beginning of the radiation process, but

also depends on the state to which the atom is trans-

ferred by the process.

At first glance one might, therefore, think that it

would scarcely be possible to bring our formal explana-

tion of the combination principle into direct relation

with our views regarding the constitution of the atom,

which, indeed, are based on experimental evidence

interpreted on classical mechanics and electrodynamics.

A closer investigation, however, should make it clear

that a definite relation may be obtained between the

spectra of the elements and the structure of their

atoms on the basis of the postulates.

The Hydrogen Spectrum.

The simplest spectrum we know is that of hydrogen.

The frequencies of its lines may be represented with

great accuracy by means of Palmer's formula :

v = K

where K is a constant and n' and n" are two integers.

In the spectrum we accordingly meet a single series

of spectral terms of the form K/w^, which decrease

regularly with increasing term number n. In accord-

ance with the postulates, we shall therefore assume

that each of the hydrogen lines is emitted by a transi-

tion between two states belonging to a series of

stationary states of the hydrogen atom in which the

numerical value of the atom's energy is equal to hK/n^.

Following our picture of atomic structure, a hydrogen

atom consists of a positive nucleus and an electron

which—so far as ordinary mechanical conceptions are

applicable—will with great approximation describe a

periodic elliptical orbit with the nucleus at one focus.

The major axis of the orbit is inversely proportional

to the work necessary completely to remove the

electron from the nucleus, and, in accordance with

the above, this work in the stationary states is just

equal to hK/n^. We thus arrive at a manifold of

stationary states for which the major axis of the

electron orbit takes on a series of discrete values

proportional to the squares of the whole numbers.

The accompanying Fig. 2 shows these relations

diagrammatically. For the sake of simplicity the

electron orbits in the stationary states are represented

by circles, although in reality the theory places no

restriction on the eccentricity of the orbit, but only

determines the length of the major axis. The arrows

represent the transition processes that correspond to

the red and green hydrogen lines, Ha and H/3, the

frequency of which is given by means of the Balmer

formula when we put n" = 2 and n' = 3 and 4 respect-

ively. The transition processes are also represented

which correspond to the first three lines of the series
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of ultra-violet lines found by Lyman in 1914, of which

the frequencies are given by the formula when n is put

equal to i, as well as to the first line of the infra-red

series discovered some years previously by Paschen,

which are given by the formula if n" is put equal to 3.

This explanation of the origin of the hydrogen

spectrum leads us quite naturally to interpret this

spectrum as the manifestation of a process whereby

the electron is bound to the nucleus. While the

largest spectral term with term number i corresponds

to the final stage in the binding process, the small

spectral terms that have larger values of the term

number correspond to stationary states which represent

the initial states of the binding process, where the

Fig. 2.

electron orbits still have large dimensions, and where

the work required to remove an electron from the

nucleus is still small. The final stage in the binding

process we may designate as the normal state of the

atom, and it is distinguished from the other stationary

states by the property that, in accordance with the

postulates, the state of the atom can only be changed

by the addition of energy whereby the electron is

transferred to an orbit of larger dimensions correspond-

ing to an earlier stage of the binding process.

The size of the electron orbit in the normal state

calculated on the basis of the above interpretation

of the spectrum agrees roughly with the value for the

dimensions of the atoms of the elements that have

been calculated by the kinetic theory of matter from the

properties of gases. Since, however, as an immediate

consequence of the stability of the stationary states

that is claimed by the postulates, we must suppose

that the interaction between two atoms during a

collision cannot be completely described with the aid

of the laws of classical mechanics, such a comparison

as this cannot be carried further on the basis of such

considerations as those just outlined.

A more intimate connexion between the spectra

and the atomic model has been revealed, however,

by an investigation of the motion in those station

states where the term number is large, and wl

the dimensions of the electron orbit and the frequt i

of revolution in it vary relatively little when wc

from one stationary state to the next following, it

was possible to show that the frequency of the radiation

sent out during the transition between two station,

states, the difference of the term numbers of wHk n

is small in comparison to these numbers themseh'es,

tended to coincide in frequency with one of

harmonic components into which the electron motion

could be resolved, and accordingly also with the

frequency of one of the wave trains in the radiation

which would be emitted according to the laws of

ordinary electrodynamics.

The condition that such a coincidence should occur

in this region where the stationary states differ but

little from one another proves to be that the constant

in the Balmer formula can be expressed by means of

the relation

K =

where e and m are respectively the charge and mass

of the electron, while h is Planck's constant. This

relation has been shown to hold to within the con-

siderable accuracy with which, especially through the

beautiful investigations of Millikan, the quantities

e, m, and k are known.

This result shows that there exists a connexion

between the hydrogen spectrum and the model for

the hydrogen atom which, on the whole, is as close

as we might hope considering the departure of the

postulates from the classical mechanical and electro-;

dynamic laws. At the same time, it affords somej

indication of how we may perceive in the quantum

theory, in spite of the fundamental character of thisj

departure, a natural generalisation of the fundamental

concepts of the classical electrodynamic theor\-. To

this most important question we shall return later^

but first we will discuss how the interpretation of

the hydrogen spectrum on the basis of the postulates

has proved suitable in several ways, for elucidating the

relation between the properties of the different elements.'

Relationships between the Elements.

The discussion above can be applied immediately

to the process whereby an electron is bound to a

nucleus with any given charge. The calculations

show that, in the stationary state corresponding tc

a given value of the number n, the size of the orbit

will be inversely proportional to the nuclear charge

while the work necessary to remove an electron wil

be directly proportional to the square of the nucleai

charge. The spectrum that is emitted during t]K

binding of an electron by a nucleus with charge >
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times that of the hydrogen nucleus can therefore be

represented by the formula :

\n ^ n •

If in this formula we put N = 2, we get a spectrum

which contains a set of lines in the visible region

which was observed many years ago in the spectrum

of certain stars. Rydberg assigned these lines to

hydrogen because of the close analogy with the series

of lines represented by the Balmer formula. It was

never possible to produce these lines in pure hydrogen,

but just before the theory for the hydrogen spectrum

was put forward, Fowler succeeded in observing the

series in question by sending a strong discharge

through a mixture of hydrogen and helium. This

investigator also assumed that the

lines were hydrogen lines, because

there existed no experimental

evidence from which it might be

inferred that two different sub-

stances could show properties

resembling each other so much as

the spectrum in question and that

of hydrogen. After the theory

was put forward, it became clear,

however, that the observed lines

must belong to a spectrum of

helium, but that they were not

like the ordinary helium spectrum

emitted from the neutral atom.

They came from an ionised helium

atom which consists of a single

electron moving about a nucleus

with double charge. In this way

there was brought to light a new

feature of the relationship between

the elements, which corresponds

exactly with our present ideas of

atomic structure, according to which the physical and

chemical properties of an element depend in the first

instance only on the electric charge of the atomic

nucleus.

Soon after this question was settled the existence

of a similar general relationship between the properties

of the elements was brought to light by Moseley's

well-known investigations on the characteristic X-ray

spectra of the elements, which was made possible

by Laue's discovery of the interference of X-rays in

crystals and the investigations of W. H. and W. L.

Bragg on this subject. It appeared, in fact, that

the X-ray spectra of the different elements possessed

a much simpler structure and a much greater mutual

resemblance than their optical spectra. In particular^

it appeared that the spectra changed from element

to element in a manner that corresponded closely to

the formula given above for the spectrum emitted

during the binding of an electron to a nucleus, pro-

vided N was put equal to the atomic number of the

element concerned. This formula was even capable

of expressing, with an approximation that could not

be without significance, the frequencies of the strongest

X-ray lines, if small whole numbers were substituted

for n' and n".

This discovery was of great importance in several

respects. In the first place, the relationship between the

X-ray spectra of different elements proved so simple that

it became possible to fix without ambiguity the atomic

number for all known substances, and in this way to

predict with certainty the atomic number of all such
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hitherto unknown elements for which there is a place

in the natural system. Fig. 3 shows how the square

root of the frequency for two characteristic X-ray

lines depends on the atomic number. These lines

belong to the group of so-called K-lines, which are

the most penetrating of the characteristic rays. With

very close approximation the points lie on straight

lines, and the fact that they do so is conditioned

not only by our taking account of known elements, but

also by our leaving an open place between molybdenum

(42) and ruthenium (44), just as in Mendeleeff's

original scheme of the natural system of the elements.

Further, the laws of X-ray spectra provide a con-

firmation of the general theoretical conceptions, both

with regard to the constitution of the atom and the

ideas that have served as a basis for the interpretation
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of spectra. Thus the similarity between X-ray

spectra and the spectra emitted during the binding

of a single electron to a nucleus may be simply inter-

preted from the fact that the transitions between

stationary states with which we are concerned in

X-ray spectra are accompanied by changes in the

motion of an electron in the inner part of the atom,

where the influence of the attraction of the nucleus

is very great compared with the repulsive forces of

the other electrons.

The relations between other properties of the elements

are of a much more complicated character, which

originates in the fact that we have to do with processes

concerning the motion of the electrons in the outer

part of the atom, where the forces that the electrons
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exert on one another are of the same order of magnitude

as the attraction towards the nucleus, and where,

therefore, the details of the interaction of the electrons

play an important part. A characteristic example

of such a case is afforded by the spatial extension

of the atoms of the elements. Lothar Meyer himself

directed attention to the characteristic periodic change

exhibited by the ratio of the atomic weight to the

density, the so-called atomic volume, of the elements

in the natural system. An idea of these facts is given

by Fig. 4, in which the atomic volume is represented

as a function of the atomic number. A greater

difference between this and the previous figure could

scarcely be imagined. While the X-ray spectra

vary uniformly with the atomic number, the atomic

volumes show a characteristic periodic change which

corresponds exactly to the change in the chemical

properties of the elements.

Ordinary optical spectra behave in an analogous

way. In spite of the dissimilarity between these

spectra, Rydberg succeeded in tracing a certain

general relationship between the hydrogen spec-

trum and other spectra. Even though the spectral

lines of the elements with higher atomic number

appear as combinations of a more complicated manifold

of spectral terras which is not so simply co-ordinated

with a series of whole numbers, still the spectral terms

can be arranged in series each of which shows a strong

similarity to the series of terms in the hydrogen

spectrum. This similarity appears in the fact that

the terms in each series can, as Rydberg pointed out,

be very accurately represented by the formula K/(w 4- a)^^

where K is the same constant that occurs in the

hydrogen spectrum, often called the

Rydberg constant, while n is the

term number, and a a constant

which is different for the different

series.

This relationship with the hydro-

gen spectrum leads us immediately

to regard these spectra as the last

step of a process whereby the neutral

atom is built up by the capture and

binding of electrons to the nucleus,

one by one. In fact, it is clear that

the last electron captured, so long as

it is in that stage of the binding

process in which its orbit is still

large compared to the orbits of the

previously bound electrons, will be

subjected to a force from the

nucleus and these electrons, that

differs but little from the force with

which the electron in the hydrogen

atom is attracted towards the nucleus

while it is moving in an orbit of corresponding

dimensions.

The spectra so far considered, for which Rydberg's

laws hold, are excited by means of electric dis-

charge under ordinary conditions and are often called

arc spectra. The elements emit also another type

of spectrum, the so-called spark spectra, when they

are subjected to an extremely powerful discharge.

Hitherto it was impossible to disentangle the spark

spectra in the same way as the arc spectra. Shortly

after the above view on the origin of arc spectra

was brought forward, however. Fowler found (1914)

that an empirical expression for the spark spectrum

lines could be established which corresponds exactly

to Rydberg's laws with the single difference that the

constant K is replaced by a constant four times as

large. Since, as we have seen, the constant that

appears in the spectrum sent out during the binding

SO 90
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of an electron to a helium nucleus is exactly equal

to 4 K, it becomes evident that spark spectra are due

to the ionised atom, and that their emission corresponds

to the last step hut one in the formation of the neutral

atom by the successive capture and binding of electrons.

Absorption and Excitation of Spectral Lines.

The interpretation of the origin of the spectra was

also able to explain the characteristic laws that govern

absorption spectra. As Kirchhoff and Bunsen had

already shown, there is a close relation between the

selective absorption of substances for radiation and

their emission spectra, and it is on this that the

application of spectrum analysis to the heavenly

bodies essentially rests. Yet on the basis of the

classical electromagnetic theory, it is impossible to

understand why substances in the form of vapour

show absorption for certain lines in their emission

spectrum and not for others.

On the basis of the postulates given above we are,

however, led to assume that the absorption of radiation

corresponding to a spectral line emitted by a transition

from one stationary state of the atom to a state of

less energy is brought about by the return of the atom

frftm the last-named state to the first. We thus

understand immediately that in ordinary circumstances

a gas or vapour can only show selective absorption

for spectral lines that are produced by a transition

from a state corresponding to an earlier stage in the

binding process to the normal state. Only at higher

temperatures or under the influence of electric dis-

charges whereby an appreciable number of atoms are

being constantly disrupted from the normal state,

can we expect absorption for other lines in the emission

spectrum in agreement with the experiments.

A most direct confirmation for the general inter-

pretation of spectra on the basis of the postulates

has also been obtained by investigations on the

excitation of spectral lines and ionisation of atoms

by means of impact of free electrons with given

velocities. A decided advance in this direction was

marked by the well-known investigations of Franck

and Hertz (1914). It appeared from their results

that by means of electron impacts it was impossible

to impart to an atom an arbitrary amount of energy,

but only such amounts as corresponded to a transfer

of the atom from its normal state to another stationary

state of the existence of which the spectra assure us,

and the energy of which can be inferred from the

magnitude of the spectral term.

Further, striking evidence was afforded of the in-

dependence that, according to the postulates, must
be attributed to the processes which give rise to the

emission of the different spectral lines of an element.

Thus it could be shown directly that atoms that were

transferred in this manner to a stationary state of

greater energy were able to return to the normal

state with emission of radiation corresponding to a

single spectral line.

Continued investigations on electron impacts, in

which a large number of physicists have shared, have

also produced a detailed confirmation of the theory

concerning the excitation of series spectra. Especially

it has been possible to show that for the ionisation

of an atom by electron impact an amount of energy

is necessary that is exactly equal to the work required,

according to the theory, to remove the last electron

captured from the atom. This work can be determined

directly as the product of Planck's constant and the

spectral term corresponding to the normal state,

which, as mentioned above, is equal to the limiting

value of the frequencies of the spectral series connected

with selective absorption.

The Quantum Theory of Multiply-Periodic
Systems.

While it was thus possible by means of the funda-

mental postulates of the quantum theory to account

directly for certain general features of the properties

of the elements, a closer development of the ideas

of the quantum theory was necessary in order to

account for these properties in further detail. In the

course of the last few years a more general theo-

retical basis has been attained through the develop-

ment of formal methods that permit the fixation of

the stationary states for electron motions of a more
general type than those we have hitherto considered.

For a simply, periodic motion such as we meet in the

pure harmonic oscillator, and at least to a first ap-

proximation, in the motion of an electron about a

positive nucleus, the manifold of stationary states

can be simply co-ordinated to a series of whole

numbers. For motions of the more general class

mentioned above, the so-called multiply-periodic

motions, however, the stationary states compose a

more complex manifold, in which, according to

these formal methods, each state is characterised by
several whole numbers, the so-called " quantum
numbers."

In the development of the theory a large number
of physicists have taken part, and the introduction

of several quantum numbers can be traced back to

the work of Planck himself. But the definite step

which gave the impetus to further work was made
by Sommerfeld (19 15) in his explanation of the fine

structure shown by the hydrogen lines when the

spectrum is observed with a spectroscope of high

resolving power. The occurrence of this fine structure

must be ascribed to the circumstance that we have

to deal, even in hydrogen, with a motion which is

not exactly simply periodic. In fact, as a consequence

of the change in the electron's mass with velocity

that is claimed by the theory of relativity, the electron

orbit will undergo a very slow precession in the orbital

plane. The motion will therefore be doubly periodic,

and besides a number characterising the term in the

Balmer formula, which we shall call the principal

quantum number because it determines in the main

the energy of the atom, the fixation of the stationary
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states demands another quantum number which we

shall call the subordinate quantum number.

A survey of the motion in the stationary states

thus fixed is given in the diagram (Fig. 5), which

reproduces the relative size and form of the electron

orbits. Each orbit is designated by a symbol n^,

where n is the |)rincipal quantum numl)er and k the

subordinate quantum number. All orbits with the

same principal quantum number have, to a first

approximation, the same major axis, while orbits

uith the same value of k have the same parameter,

/ I me value for the shortest chord through the

l(>*u... Mnce the energy values for different states

with the same value of n but different values of k

differ a little from each other, we get for each hydrogen

line corresponding to definite values of n' and n" \x\.

the Balmer formula a number of different transition

processes, for which the frequencies of the emitted

radiation as calculated by the second postulate are

Fig. 5.

not exactly the same. As Sommerfeld was able to

show, the components this gives for each hydrogen
line agree with the observations on the fine structure

of hydrogen lines to within the limits of experimental

error. In the figure the arrows designate the processes

that give rise to the components of the red and green

lines in the hydrogen spectrum, the frequencies of

which are obtained by putting «" = 2 and n' = 3 or 4
respectively in the Balmer formula.

In considering the figure it must not be forgotten

that the description of the orbit is there incomplete,
in so much as with the scale used the slow precession

does not show at all. In fact, this precession is so

slow that even for the orbits that rotate most rapidly

the electron performs about 40,000 revolutions before

the perihelion has gone round once. Nevertheless,

it is this precession alone that is responsible for the
multiplicity of the stationary states characterised by
the subordinate quantum number. If, for example,
the hydrogen atom is subjected to a small disturbing
force which perturbs the regular precession, the
electron orbit in the stationary states will have a
form altogether different from that given in the figure.

This implies that the fine structure will change its

character completely, but the hydrogen spectrum will

continue to consist of lines that are given to a close

approximation by the Balmer formula, due to th<

fact that the approximately periodic character of th*

motion will be retained. Only when the disturbing

forces become so large that even during a singl«

revolution of the electron the orbit is appreciabl\

disturbed, will the spectrum undergo essential changes.

The statement often advanced that the introduction of

two quantum numbers should be a necessar>- condition

for the explanation of the Balmer formula must there-

fore be considered as a misconception of the theory.

Sommerfeld's theory has proved itself able to

account not only for the fine structure of the hydrogen

lines, but also for that of the lines in the helium spark

spectrum. Owing to the greater velocity of the

electron, the intervals between the components into

which a line is split up are here much greater and can

be measured with much greater accuracy. The theory

was also able to account for certain

features in the .fine structure of

X-ray spectra, where we meet fre-

quency differences that may even

reach a value more than a million

times as great as those of the fre-

quency differences for the com-

ponents of the hydrogen lines.

Shortly after this result had been

attained, Schwarzschild and Epstein

k/)f/ (19^^) simultaneously succeeded, by

means of similar considerations, in

accounting for the characteristic

changes that the hydrogen lines

undergo in an electric field, which

had been discovered by Stark in

the year 1914. Next, an ex

planation of the essential featun

of the Zeeman effect for the hydro-

gen lines was worked out at the

same time by Sommerfeld and Debye

(191 7). In this instance the applica-

tion of the Postulates involved the consequence

that only certain orientations of the atom relative

to the magnetic field were allowable, and this character-

istic consequence of the quantum theor}^ has quite

recently received a most direct confirmation in the

beautiful researches of Stern and Gerlach on the

deflexion of swiftly-moving silver atoms in a non-

homogenous magnetic field.

&The Correspondence Principle.

While Ihis development of the theor}- of spectra

was based on the working out of formal methods
for the fixation of stationary' states, the present

lecturer succeeded shortly afterwards in throwing

light on the theor\- from a new view-point, by pursuing

further the characteristic connexion between the

quantum theory and classical electrodynamics already

traced out in the hydrogen spectrum. In connexion

with the important work of Ehrenfest and Einstein

these efforts led to the formulation of the so-called

correspondence principle, according to which the

occurrence of transitions between the stationary states

accompanied by emission of radiation is traced back

to the harmonic components into which the motion
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of the atom may be resolved and which, according

to the classical theory, determine the properties of

the radiation to which the motion of the particles

gives rise.

According to the correspondence principle, it is

assumed that every transition process between two

stationarv states can be co-ordinated with a corre-

FiG. 6.

sponding harmonic vibration component in such a

way that the probability of the occurrence of the

transition is dependent on the amplitude of the vibra-

tion. The state of polarisation of the radiation eniitted

during the transition depends on the further character-

istics of the vibration, in a manner analogous to that

in which on the classical theory the intensity and state

of polarisation in the wave system emitted by the

atom as a consequence of the presence of this vibration

component would be determined respectively by the

amplitude and further characteristics of the vibration.

With the aid of the correspondence principle it

has been possible to confirm and to extend the above-

mentioned results. Thus it was possible to develop a

complete quantum theory explanation of the Zeeman
effect for the hydrogen lines, which, in spite of the

essentially different character of the assumptions that

underlie the two theories, is very similar throughout

to Lorentz's original explanation based on the classical

theory. In the case of the Stark effect, where, on

the other hand, the classical theory was completely

at a loss, the quantum theory explanation could be

so extended with the help of the correspondence

principle as to account for the polarisation of the

different components into which the lines are split,

and also for the characteristic intensity distribution

exhibited by the components. This last question has

been more closely investigated by Kramers, and the

accompanying figure will give some impression of how
completely it is possible to account for the phenomenon
under consideration.

Fig. 6 reproduces one of Stark's well-known photo-

graphs of the splitting up of the hydrogen lines. The
picture displays very well the varied nature of the

phenomenon, and shows in how peculiar a fashion the

intensity varies from component to component. The
components below are polarised perpendicular to the

field, while those above are polarised parallel to

the field.

Fig. 7 gives a diagrammatic representation of the

experimental and theoretical results for the line Hy,
the frequency of which is given by the Balmer
formula with n" = 2 and «' — 5. The vertical lines

denote the components into which the line is split

up, of which the picture on the right gives the

components which are polarised parallel to the field

and that on the left those that are polarised per-

pendicular to it. The experimental results are re-

presented in the upper half of the diagram, the

distances from the dotted line representing the

measured displacements of the components, and the

lengths of the lines being proportional to the relative

intensity as estimated by Stark from the blackening

of the photographic plate. In the lower half is given

for comparison a representation of the theoretical

results from a drawing in Kramers' paper.

The symbol («',/-«",") attached to the lines gives

the transitions between the stationary states of

the atom in the electric field by which the com-

ponents are emitted. Besides the principal quan-

tum integer n, the stationary states are further

characterised by a subordinate quantum integer 5,

which can be negative as well as positive and has a

meaning quite different from that of the quantum

number k occurring in the relativity theory of the

fine structure of the hydrogen lines, which fixed

the form of the electron orbit in the undisturbed

atom. Under the influence of the electric field both

the form of the orbit and its position undergo

large changes, but certain properties of the orbit

remain unchanged, and the subordinate quantum

number s is connected with these. In Fig. 7 the

position of the components corresponds to the fre-

quencies calculated for the different transitions, and

the lengths of the lines are proportional to the

probabilities as calculated on the basis of the corre-

spondence principle, by which also the polarisation

of the radiation is determined. It is seen that the

theory reproduces completely the main feature of

the experimental results, and in the fight of the corre-

spondence principle we can say that the Stark effect

reflects down to the smallest details the action of

the electric field on the orbit of the electron in the

hydrogen atom, even though in this case the reflection

is so distorted that, in contrast with the case of the

Zeeman effect, it would scarcely be possible directly
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to recognise the motion on the basis of the classical

ideas of the origin of electromagnetic radiation.

Results of interest were also obtained for the spectra

of elements of higher atomic number, the explanation

of which in the meantime had made important progress

through the work of Sommerfeld, who introduced

several quantum numbers for the description of the
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electron orbits. Indeed, it was possible, with the aid

of the correspondence principle, to account completely

for the characteristic rules which govern the seemingly

capricious occurrence of combination lines, and it is

not too much to say that the quantum theory has

not only provided a simple interpretation of the

combination principle, but has further contributed

materially to the clearing up of the mystery that

has long rested over the application of this principle.

The same view-points have also proved fruitful in

the investigation of the so-called band spectra. These

do not originate, as do series spectra, from individual

atoms, but from molecules ; and the fact that these

Fig. 8.

spectra are so rich in lines is due to the complexity

of the motion entailed by the vibrations of the atomic

nuclei relative to each other and the rotations of

the molecule as a whole. The first to apply the

postulates to this problem was Schwarzschild, but

the important work of Heurlinger especially has

thrown much light on the origin and structure of

band spectra. The considerations employed here can

be traced back directly to those discussed at the

beginning of this lecture in connexion with Bjerrum's

theory' of the influence of molecular rotation on the

infra-red absorption lines of gases. It is true we no
longer think that the rotation is reflected in the spectra

in the way claimed by classical electrodynamics, but
rather that the line components are due to transitions

between stationary states which differ as regards

rotational motion. That the phenomenon retains

its essential features, however, is a typical consequence
of the correspondence principle.

The Natural System of the Elements.

The ideas of the origin of spectra outlined in the

preceding have furnished the basis for a theory of the

structure of the atoms of the elements which has

shown itself suitable for a general interpretation of

the main features of the properties of the elements,

as exhibited in the natural system. This theory is

based primarily on considerations of the manner in

which the atom can be imagined to be built up by the
capture and binding of electrons to the nucleus, one

by one. As we have seen, the optical spectra of

elements provide us with evidence on the progress

of the last steps in this building up process.

An insight into the kind of information that the

closer investigation of the spectra has provided in this

respect may be obtained from Fig. 8, which gives a

diagrammatic representation of the orbital motion in

the stationary states corresponding to the emission

of the arc-spectrum of potassium. The curves show
the form of the orbits described in the stationary

states by the last electron captured in the potassium
atom, and they can be considered as stages in the

process whereby the 19th electron is bound after the

18 previous electrons have already

been bound in their normal orbits.

In order not to complicate the

figure, no attempt has been made
to draw any of the orbits of these

inner electrons, but the region in

which they move is enclosed by
a dotted circle. In an atom with
several electrons the orbits will,

in general, have a complicated

character. Because of the sym-
metrical nature of the field of force

about the nucleus, however, the

motion of each single electron can

be approximately described as a

plane periodic motion on which is

superimposed a uniform rotation in

the plane of the orbit. The orbit

of each electron will therefore be to a

first approximation doubly periodic,

and will be fixed* by two quantum
numbers, as are the stationary states in a hydrogen atom
when the relativity precession is taken into account.

In Fig. 8, as in Fig. 5, the electron orbits are marked
with the symbol w^, where n is the principal quantum
number and h the subordinate quantum number.
While for the initial states of the binding process,

where the quantum numbers are large, the orbit of

the last electron captured lies completely outside of

those of the previously bound electrons, this is not

the case for the last stages. Thus, in the potassium

atom, the electron orbits with subordinate quantum
numbers 2 and i will, as indicated in the figure,

penetrate partly into the inner region. Because of

this circumstance, the orbits will deviate very greatly

from a simple Kepler motion, since they will consist

of a series of successive outer loops that have the

same size and form, but each of which is turned through
an appreciable angle relative to the preceding one.

Of these outer loops only one is shown in the figure.

Each of them coincides very nearly with a piece of

a Kepler ellipse, and they are connected, as indicated,

by a series of inner loops of a complicated character

in which the electron approaches the nucleus closely.

This holds especially for the orbit with subordinate

quantum number i, which, as a closer investigation

shows, will approach nearer to the nucleus than any
of the previously bound electrons.

On account of this penetration into the inner region,

the strength with which an electron in such an orbit

is bound to the atom will—in spite of the fact that

for the most part it moves in a field of force of the
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same character as that surrounding the hydrogen

nucleus—be much greater than for an electron in a

hydrogen atom that moves in an orbit with the same
principal quantum number, the maximum distance

of the electron from the nucleus at the same time

being considerably less than in such a hydrogen orbit.

As we shall see, this feature of the binding process

in atoms with many electrons is of essential importance

in order to understand the characteristic periodic

way in which many properties of the elements as

displayed in the natural system vary with the atomic

number.
In the accompanying table (Fig. 9) is given a

summary of the results concerning the structure of
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processes of the electrons in the atom, of which we

have experimental evidence in optical spectra, and

the characteristic features of which have been elucidated

principally by the correspondence principle. It is

here an essential circumstance that the restriction on

the course of the binding process, which is expressed

by the presence of electron orbits with higher

quantum numbers in the normal state of the atom,

can be naturally connected with the general condition

for the occurrtnce of transitions between stationary

states, formulated in that principle.

Another essential feature of the theory is the

influence, on the strength of binding and the dimensions

of the orbits, of the penetration of the later bound

electrons into the region of the earlier bound ones,

of which we have seen an example in the discussion

of the origin of the potassium spectrum. Indeed, this

circumstance may be regarded as the essential cause

of the pronounced periodicity in the properties of

the elements, in that it implies that the atomic dimen-

sions and chemical properties of homologous substances

in the differfent periods, as, for example, the alkali-

metals, show a much greater similarity than that

which might be expected from a direct comparison

of the orbit of the last electron bound with an

orbit of the same quantum number in the hydrogen

atom.
The increase of the principal quantum number

which we meet when we proceed in the series of the

elements, affords also an immediate explanation of

the characteristic deviations from simple periodicity

which are exhibited by the natural system and are

expressed in Fig. i by the bracketing of certain series

of elements in the later periods. The first time such

a deviation is met with is in the 4th period, and the

reason for it can be simply illustrated by means of

our figure of the orbits of the last electron bound in

the atom of potassium, which is the first element in

this period. Indeed, in potassium we encounter for

the first time in the sequence of the elements a case

in which the principal quantum number of the orbit

of the last electron bound is, in the normal state of

the atom, larger than in one of the earlier stages of

the binding process. The normal state corresponds
here to a % orbit, which, because of the penetration

into the inner region, corresponds to a much stronger

binding of the electron than a 4-quantum orbit in

the hydrogen atom. The binding in question is

indeed even stronger than for a 2-quantum orbit

in the hydrogen atom, and is therefore more than
twice as strong as in the circular 33 orbit which is

situated completely outside the inner region, and for

which the strength of the binding differs but little

from that for a 3-quantum orbit in hydrogen.
This will not continue to be true, however, when

we consider the binding of the 19th electron in sub-
stances of higher atomic number, because of the much
smaller relative difference between the field of force

outside and inside the region of the first eighteen
electrons bound. As is shown by the investigation

of the spark spectrum of calcium, the binding of the
19th electron in the 4i orbit is here but little stronger
than in 33 orbits, and as soon as we reach scandium,
we must assume that the 33 orbit will represent the
orbit of the 19th electron in the normal state, since

this type of orbit will correspond to a stronger binding

than a 4i orbit. While the group of electrons in

2-quantum orbits has been entirely completed at the

end of the 2nd period, the development that the group

of 3-quantum orbits undergoes in the course of the

3rd period can therefore only be described as a pro-

visional completion, and, as shown in the table, this

electron group will, in the bracketed elements of the

4th period, undergo a stage of further development
in which electrons are added to it in 3-quantum orbits.

This development brings in new features, in that

the development of the electron group with 4-quantum
orbits comes to a standstill, so to speak, until the

3-quantum group has reached its final closed form.

Although we are not yet in a position to account in

all details for the steps in the gradual development
of the 3-quantum electron group, still we can say that

with the help of the quantum theory we see at once

why it is in the 4th period of the system of the elements

that there occur for the first time successive elements

with properties that resemble each other as much
as the properties of the iron group ; indeed, we can
even understand why these elements show their well-

known paramagnetic properties. Without further

reference to the quantum theory, Ladenburg had on
a previous occasion already suggested the idea of

relating the chemical and magnetic properties of these

elements with the development of an inner electron

group in the atom.
I will not enter into many more details, but only

mention that the peculiarities we meet with in the

5th period are explained in much the same way as

those in the 4th period. Thus the properties of the

bracketed elements in the 5th period as it appears

in the table, depend on a stage in the development
of the 4-quantum electron group that is initiated by
the entrance in the normal state of electrons in 43 orbits.

In the 6th period, however, we meet new features.

In this period we encounter not only a stage of the

development of the electron groups with 5- and
6-quantum orbits, but also the final completion of

the development of the 4-quantum electron group,

which is initiated by the entrance for the first time
of electron orbits of the 44 type in the normal state

of the atom. This development finds its characteristic

expression in the occurrence of the peculiar family

of elements in the 6th period, known as the rare-earths.

These show, as we know, a still greater mutual similarity

in their chemical properties than the elements of the

iron family. This must be ascribed to the fact that

we have here to do with the development of an electron

group that lies deeper in the atom. It is of interest

to note that the theor>^ can also naturally account
for the fact that these elements, which resemble
each other in so many ways, still show great differences

in their magnetic properties.

The idea that the occurrence of the rare-earths

depends on the development of an inner electron

group has been put forward from different sides.

Thus it is found in the work of Vegard, and at the
same time as my own work, it was proposed by Bury
in connexion with considerations of the systematic
relation between the chemical properties and the
grouping of the electrons inside the atom from the
point of view of Langmuir's static atomic model. While
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until now it has not been possible, however, to give

any theoretical basis for such a development of an

inner group, we see that our extension of the quantum
theory provides us with an unforced explanation.

Indeed, it is scarcely an exaggeration to say that if

the existence of the rare-earths had not been established

by direct chemical investigation, the occurrence of

a family of elements of this character within the

6th period of the natural system of the elements

might have been theoretically predicted.

When we proceed to the 7th period of the system,

we meet for the first time with 7-quantum orbits,

and we shall expect to find within this period features

that are essentially similar to those in the 6th period,

in that besides the first stage in the development of

the 7-quantum orbits, we must expect to encounter

further stages in the development of the group with
6- or 5-quantum orbits. However, it has not been

possible directly to confirm this expectation, because

only a few elements are known in the beginning of

the 7th period. The latter circumstance may be

supposed to be intimately connected with the instability

of atomic nuclei with large charges, which is expressed

in the prevalent radioactivity among elements with

high atomic number.

X-RAY Spectra and Atomic Constitution.

In the discussion of the conceptions of atomic

structure we have hitherto placed the emphasis on

the formation of the atom by successive capture of

electrons. Our picture would, however, be incomplete

without some reference to the confirmation of the

theory afforded by the study of X-ray spectra. Since

the interruption of Moseley's fundamental researches

by his untimely death, the study of these spectra has

been continued in a most admirable way by Prof.

Siegbahn in Lund. On the basis of the large amount
of experimental evidence adduced by him and his

collaborators, it has been possible recently to give a

classification of X-ray spectra that allows an immediate
interpretation on the quantum theory. In the first

place it has been possible, just as in the case of the

optical spectra, to represent the frequency of each

of the X-ray lines as the difference between two out

of a manifold of spectral terms characteristic of the

element in question. Next, a direct connexion with

the atomic theory is obtained by the assumption
that each of these spectral terms multiplied by Planck's

constant is equal to the work which must be done
on the atom to remove one of its inner electrons.

Tn fact, the removal of one of the inner electrons

from the completed atom may, in accordance with
the above considerations on the formation of atoms by
capture of electrons, give rise to transition processes

by which the place of the electron removed is taken
by an electron belonging to one of the more loosely

bound electron groups of the atom, with the result

that after the transition an electron will be lacking
in this latter group.

The X-ray lines may thus be considered as giving
evidence of stages in a process by which the atom
undergoes a reorganisation after a disturbance in its

interior. According to our views on the stability of

the electronic configuration such a disturbance must
consist in the total removal of electrons from the atom.

or at any rate in their transference from normal orbits

to orbits of higher quantum numbers than those

belonging to completed groups ; a circumstance which
is clearly illustrated in the characteristic difference

between selective absorption in the X-ray region,

and that exhibited in the optical region.

The classification of the X-ray spectra, to the achieve-

ment of which the above-mentioned work of Sommer-
feld and Kossel has contributed materially, has

recently made it possible, by means of a closer examina-
tion of the manner in which the terms occurring in

the X-ray spectra vary with the atomic number, to

obtain a very direct test of a number of the theoretical

/ftomic //umber.s

Fig. 10.

conclusions as regards the structure of the atom.
In Fig. 10 the abscissae are the atomic numbers and
the ordinates are proportional to the square roots

of the spectral terms, while the symbols K, L, M, N, 0,
for the individual terms refer to the characteristic

discontinuities in the selective absorption of the

elements for X-rays ; these were originally found by
Barkla before the discovery of the interference of

X-rays in crystals had provided a means for the

closer investigation of X-ray spectra. Although the

curves generally run very uniformly, they exhibit

a number of deviations from uniformity which have
been especially brought to light by the recent investiga-

tion of Coster, who has for some years worked in

Siegbahn's laboratory.

These deviations, the existence of which was not

discovered until after the publication of the theory
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of atomic structure discussed above, correspond

exactly to what one might expect from this theory.

At the foot of the figure the vertical lines indicate

where, according to the theory, we should first expect,

in the normal state of the atom, the occurrence of «*

orbits of the type designated. We see how it has

been possible to connect the occurrence of every

spectral term with the presence of an electron moving

in an orbit of a definite type, to the removal of which

this term is supposed to correspond. That in general

there corresponds more than one curve to each type

of orbit n^ is due to a complication in the spectra

which would lead us too far afield to enter into here,

and may be attributed to the deviation from the

previously described simple type of motion of the

electron arising from the interaction of the different

electrons within the same group.

The intervals in the system of the elements, in which

a further development of an inner electron group

takes place because of the entrance into the normal

atom of electron orbits of a certain type, are designated

in the figure by the horizontal lines, which are drawn

between the vertical lines to which the quantum
symbols are affixed. It is clear that such a develop-

ment of an inner group is everywhere reflected in the

curves. Particularly the course of the N- and 0-curves

may be regarded as a direct indication of that stage

in the development of the electron groups with

4-quantum orbits of which the occurrence of the

rare-earths bears witness. Although the apparent

complete absence of a reflection in the X-ray spectra

of the complicated relationships exhibited by most

other properties of the elements was the typical and

important feature of Moseley's discovery, we can

recognise, nevertheless, in the light of the progress

of the last years, an intimate connexion between the

X-ray spectra and the general relationships between

the elements within the natural system.

Before concluding this lecture I should like to mention

one further point in which X-ray investigations have

been of importance for the test of the theory. This

concerns the properties of the hitherto unknown
element with atomic number 72. On this question

opinion has been divided in respect to the conclusions

that could be drawn from the relationships within the

periodic table, and in many representations of the

table a place is left open for this element in the

rare-earth family. In Julius Thomsen's representation

of the natural system, however, this hypothetical

element was given a position homologous to titanium

and zirconium in much the same way as in our repre-

sentation in Fig. I. Such a relationship must be

considered as a necessary consequence of the theory

of atomic structure developed above, and is expressed

in the table (Fig. 9) by the fact that the electron

configurations for titanium and zirconium show the

same sort of resemblances and differences as the

electron configurations for zirconium and the element

with atomic number 72. A corresponding view was
proposed by Bury on the basis of his above-mentioned

systematic considerations of the connexion between
the grouping of the electrons in the atom and the

properties of the elements.

Recently, however, a communication was published

by Dauvillier announcing the observation of some

weak lines in the X-ray spectrum of a preparatitj

containing rare-earths. These were ascribed to a

element with atomic number 72 assumed to be identic ;;

with an element of the rare-earth family, the existen< >

of which in the preparation used had been presumed
by Urbain many years ago. This conclusion would,
however, if it could be maintained, place extni

ordinarily great, if not unsurmountable, difiiculti<

in the way of the theory, since it would claim a chanp'

in the strength of the binding of the electrons with
the atomic number which seems incompatible with
the conditions of the quantum theory. In the^i

circumstances Dr. Coster and Prof. Hevesy, who ar

both for the time working in Copenhagen, took u]>

a short time ago the problem of testing a preparation
of zircon-bearing minerals by X-ray spectroscopi

analysis. These investigators have been able t'

establish the existence in the minerals investigated

of appreciable quantities of an element with atomi<
number 72, the chemical properties of which sho\

a great similarity to those of zirconium and a decided
difference from those of the rare-earths.^

I hope that I have succeeded in giving a summary
of some of the most important results that have been
attained in recent years in the field of atomic theory,

and I should like, in concluding, to add a few general

remarks concerning the view-point from which thes'

results may be judged, and particularly concernin:,,

the question of how far, with these results, it is possible

to speak of an explanation, in the ordinary sense of

the word. By a theoretical explanation of natural

phenomena we understand in general a classification

of the observations of a certain domain with the help

of analogies pertaining to other domains of observa-

tion, where one presumably has to do with simpler

phenomena. The most that one can demand of a
theory is that this classification can be pushed so

far that it can contribute to the development of the
field of observation by the prediction of new phenomena.
When we consider the atomic theory, we are, how-

ever, in the peculiar position that there can be no
question of an explanation in this last sense, since

here we have to do with phenomena which from the

very nature of the case are simpler than in any other

field of observation, where the phenomena are always

conditioned by the combined action of a large number
of atoms. We are therefore obliged to be modest
in our demands and content ourselves with concepts

which are formal in the sense that they do not provide a

visual picture of the sort one is accustomed to require

of the explanations with which natural philosophy

deals. Bearing this in mind I have sought to convey
the impression that the results, on the other hand,

fulfil, at least in some degree, the expectations that

are entertained of any theory ; in fact, I have
attempted to show how the development of atomic

theory has contributed to the classification of extensive

fields of observation, and by its predictions has pointed

out the way to the completion of this classification.

It is scarcely necessary, however, to emphasise that the

theory is yet in a very preliminary stage, and many
fundamental questions still await solution.

* For the result of the continued work of Coster and Hevesy with the new
element, for which they have proposed the name hafnium, the reader may be
referred to their letters in Nature of January 20, February 10 and 24, and
April 7.
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Training for the Industrial Professions.

IN the formation of the great professional corpora-

tions of industrial intellect it is evident that there

must be some condition of entry which shall make for

a certain uniformity and shall satisfy the requirements

of existing members. The essential principle on which

all agree is that there must be proof of an adequate

education in theory, along with a sufficient and com-

prehensive training in practice. This combination is

ensured in various ways, but for those who aim at

securing the hall-mark of inclusion within the appro-

priate professional institution there is now in Great

Britain a scale of reasonably comparable requirements,

based in every instance upon a proof of soundness of

general and scientific education, with a guarantee at

each stage that progressive professional or technical

experience is being simultaneously acquired.

Schemes of this type have been adopted by the

Institute of Chemistry, and the Institutions of Civil,

Mechanical, and Electrical Engineers, among others.

Qualification to register as student is given either by

success in a special examination held by the institution

concerned, or by production of evidence of having

passed some recognised equivalent, such as the

Matriculation examination of a university ; and, in

this connexion, it is interesting to note that among the

requirements there is now in every case, in addition

to a proved knowledge of science, a demand for a good

training in English, and, at some stage, for knowledge

of one foreign language.

Having thus entered, the student, with increase of

experience, is led to further tests, and, with these

satisfied and under the personal recommendation of

those professionally competent, he may pass forward

at appropriate ages to Graduateship, to Associate

Membership, and in the end to full Membership of the

institution chosen.

The subject-matter of these further examinations is

almost entirely technical, and has to deal with the

specialised knowledge required for the particular pro-

fession ; but again, in lieu of this special examination, it

is permissible to offer a recognised and approved equi-

valent in the shape of the degree of an approved univer-

sity, or the diploma of an approved college. There

is, as the student advances in his career, a gradual

elimination of demand for those subjects which may
be studied mainly for educational training in favour of

those which are of direct professional importance.

The course of education and training followed is to

give the power both to work and to think, ability not

only to carry into performance with intelligence in-

structions given, but also to see possibilities of new

design or process.
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The success of this method adopted for the creation

of a highly qualified and well-acknowledged directorate

has been most evident, conspicuous alike in home

employment and in foreign and colonial engagement.

Certain broad principles have been laid down and

enforced to ensure that a course of study, coupled with

practical training properly supervised, has produced

a satisfactory and prescribed result, and, in order to

maintain for the corporate body a voice of accepted

authority, the strictest conditions of admission have

been enforced.

Until recently it has been with this part of the

problem of training that the great engineering and

chemical institutions have been principally concerned.

Realising the vast potentialities and responsibilities of

their professions, they have rightly demanded from

those desirous of entering the highest qualifications

obtainable. The direction of scientific industry has

risen to demand the fullest knowledge of the relevant

sciences ; and it is to ensure the possession of this

knowledge that each institution, jealous of its entrants,

has laid down examinational tests which have been

carefully considered by practical experts, and bear

considerable weight in the formulation of higher

schemes of study.

In every industry, however, it has to be recognised

that success 'comes not alone through the guidance of

a trained, well-informed, and open-eyed directorate, but

that there must be also an adequate supply of skilled

and educated under-oflficers and men. It is therefore

of the greatest interest to notice the recent extension

of activity of several of these high professional associa-

tions, which, with the assistance and active co-opera-

tion of the Board of Education, have now taken within

their purview schemes of study and examination

whereby opportunity of close association with the

professional body is given to those skilled or scientific

workers who are ready to devote the time requisite

to follow an approved course of theoretical study,

which for the National Certificates may be taken in

evening or part-time classes.

It is to be hoped that this further advance, recognis-

ing unity of interest and consequent inter-dependence

between the professional worker and those actually

engaged in the operations of production, may lead to

the creation of a band of officers of industry, competent

to undertake the effective direction of one or more of

the many departments into which the fabric of a great

industrial undertaking is now divided, or to come

forward to take charge at a call of emergency.

There can be no doubt that we have in this new and

wider outlook, which has been brought about by wise

co-operation of the highest representatives of our great

industries with the Board of Education, a possibility
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of most far-reaching consequence, likely not only to

influence with advantage the whole provision of relevant

educational opportunity, but also to produce a far

wider moral and psychological effect upon the worker,

who will in this way be able to see opportunity of

clearer relationship within one body between the man
of directing professional qualification and himself.

British scientific industry has often in the past

suffered from want of this association, and it is to be

hoped that other professional institutions with in-

dustrial purpose may feel able to follow the enlightened

example of those which have instituted a movement

likely to bear the best of fruit.

A special feature of the schemes of collaboration

so far arranged by the Institution of Mechanical

Engineers, the Institution of Electrical Engineers, and

the Institute of Chemistry with the Board of Education

for the issue of National Certificates and Diplomas is

the guarantee of standard \-ouched for by the appro-

priate institution in conjunction with the Board, along

with the allowance of reasonable variation in arrange-

ment of the subject-matter of the approved courses

to ensure satisfaction of the needs of local trade

specialisation. The examinations are conducted

locally but under the surveillance of appointed central

assessors. Certificates and Diplomas thus authenticated

should be able to claim world-wide acceptance of value

where similar work is required to be undertaken, while

the schemes should give to the several institutions a

most valuable means of encouragement towards the

training of the higher grades of supervisory workers.

Evolution and Christian Faith.

(i) Evolution and, Christian Faith. By Prof. H. H.

Lane. Pp. xi-l-214. (Princeton: Princeton Uni-

versity Press ; London : Oxford University Press,

1923.) 95. net.

(2) Origin and Evolution of Religion. By Prof. E.

Washburn Hopkins. Pp. v 4-370. (New Haven:

Yale University Press ; London : Oxford University

Press, 1923.) 155. net.

THE two books before us are of interest not only

in themselves but also as illustrating important

types of mental activity in America. Both books deal

with religion. Yet the author of one is a professor of

zoology and of the other a professor of Sanskrit.

Prof. Lane writes from the Christian point of view,

and combines an expert knowledge of biology with

religious earnestness. His work is the outcome of a

series of lectures in which he was asked by students

to describe the theory of evolution and the salient facts

on which it is based, and to discuss the eflect of accept-
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ance of the theory on " one's views of the Biblical

account of Creation and of the Christian religion."

Prof. Hopkins, on the other hand, is not a Christian

apologist, but plainly sympathises with the religious

syncretism which is not uncommon among American

intellectuals. He seeks to disclose and, we suggest,

sometimes exaggerates likenesses to be found in the

advanced religions of mankind. He uses a singularly

wide survey of the religious development of humanity

to indicate the sort of faith which may emerge from

the present clash of creeds and philosophies. He is

learned, urbane, and detached.

Though the writers of the two books thus differ

widely, they represent parallel developments of a

characteristically modern movement. Throughout the

nineteenth century there was a continuous battle

between science and theology, or, to speak more

definitely, betw^een certain assumptions associated

with but not essential to the Christian faith and the

contradictory conclusions reached by modern investiga-

tion. Such a conflict was inevitable, for, as Prof.

Gilbert Murray has justly said, the progress of human

knowledge has been four times as rapid during the last

hundred years as during any century since the Christian

era began. The conflict, moreover, could have but

one end : it necessarily resulted in the victory of

" science." But, however complete the victory, the

fact and value of religion remain. So it was to be

expected that the victors themselves, once their

triumph was assured, would turn to formulate an

intellectual basis for religion. As the books before us

indicate, they are now making their contribution to

the restatement of theology ; and theologians, learning

from them, are using their own special knowledge for

the same purpose.

It is well to insist that each type of specialist is

needed for the work. Just as theologians half a

century ago were contemptuous of the knowledge won

by men of science, so now the latter often fail to realise

that from the modern theologian there is much to be

learnt. For lack of a theological training, the man
of science who is a Christian is always in danger of

stumbling into some form of " popular orthodoxy "

which the theologian would repudiate. The scholar

or man of science, unfamiliar with Christian theology,

may easily make false generalisations from isolated

statements, and, not seeing the wood for the trees,

may lose sight of the essential features of the Christian

Weltanschauung.

It is necessary to emphasise that Christianity is a

synthesis. It is built upon the Gospels and their

central Figure ; and, of course, behind His teaching

lay Jewish ethical nionotheism. But the classical

Creeds were developed by combining this basis with
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Greek philosophy and, especially, with ideas derived

from Plato. In particular, it is assumed that good-

ness, beauty, and wisdom are absolute values : that

they express the spiritual nature of the universe : that,

because they have eternal value, they have eternal

existence. The real world is thus the spiritual world,

where these values exist eternally ; and this world of

ours is but an imperfect copy of a perfect archetype.

Obviously the Gospel and this philosophico-religious

setting form a harmony. Modern Christian theologians

contend that this harmonious structure gains in

strength when into it the conclusions of modern science

are built. If, as we believe, they are right, changes

due to modern discovery will not harm the funda-

mentals of Christianity, though some types of cherished

picture-thinking will become obsolete.

(i) We will not attempt to describe Prof. Lane's

" Evolution and Christian Faith." The main outlines

of his argument will be familiar to all who have given

some attention to the subject. As is common with

American authors, he pays more regard to works by his

own countrymen than to those of British thinkers. He
writes clearly and argues fairly ; and his book may be

commended to those who desire to give to the science-

student a clear perception of the inadequacy of material-

ism as a philosophy. He occasionally stumbles when

he ventures outside his own realm of biology. For

example, he says that Galileo, after 1632, " was thrown

into prison, [and] treated with all the severity which

his remorseless persecutors could devise, for the

remaining ten years of his life." He obviously derives

this statement from Draper's " Conflict between Re-

ligion and Science." It is inaccurate. In White's

" Warfare of Science with Theology " there is a more

exact account, with numerous references, of the per-

secution of Galileo. It was a deplorable business, but

not quite so bad as Prof. Lane suggests.

To take another example, Prof. Lane, in writing of

the Genesis accounts of Creation, reveals that Biblical

scholarship is to him largely a terra incognita. He
assumes that Moses is the author of the two cosmogonies

of which fragments are preserved ; and somewhat

naively suggests that a modern " interpretation does

not in any way convict Moses of ignorance nor deceit."

Of course, the familiar first chapter of Genesis is a

product of Jewish speculation of the time of the exile
;

and, though the second account of Creation may be

some three centuries earlier, it comes from a document

which no unprejudiced scholar would assign to Moses

himself.

Prof. Lane does not clearly state his view of the

nature of Biblical inspiration ; and one might read

his book without suspecting that he has any doubts

as to the substantial infallibility of Scripture. With
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regard to miracles he suggests that they may be " in

accord with some higher law of which the human

mind can at present, at least, form no conception."

But he is led from this legitimate belief to ascribe to

Christ " knowledge which infinitely transcends our

human powers." Such a view, though common, is

heretical, because it impairs the perfect humanity of

Christ. The orthodox formula, " very God and very

Man," is both more subtle and more reasonable than

is popularly realised.

Just as the technical theologian might demur to

some of Prof. Lane's teaching, so the physicist might

ask him to enunciate " the law of gravitation," which
" holds universally in nature." But few who try to

cover the ground over which the author moves

could escape all its pitfalls. Taken as a whole, his

work is an admirable defence of the position that

there is no inherent antagonism between Christian

theism and the biological doctrine of evolution. In

England, save by Roman Catholics or extreme Pro-

testants, the position is now generally accepted by

Christians. Moreover, an increasing number of men
of science recognise that evolution affords no secure

basis for a materialist philosophy. As an interpreta-

tion of the facts presented by Nature and human
nature, such systems as Haeckel's materialistic monism
are inadequate. Philosophers, using all such facts,

normally work towards theism or pantheism. English

divines have not been slow to point out that the con-

clusions of modern science harmonise with the Christian

outlook on human life and with the Christian interpreta-

tion of the universe. But in America there is still a

widespread behef that evolution is destructive of the

Christian faith.

Prof. Lane gives some amazing illustrations of the

extent and effects of this mistaken fear. Mr. W. J.

Bryan has led a campaign against evolution, the echoes

of which are still reverberating from press and pulpit

in the Middle Western States. Great religious con-

gresses have declared evolution a " heresy." " The
state of Kentucky came near enacting a law forbidding

the teaching of this scientific doctrine in any school

supported by public funds." A generation ago it

seemed as if the Western World had finally escaped

from the temper which led the Inquisition to hand over

Giordano Bruno to be burnt. But the spectacle is

now before us of a great democracy aflame with

religious prejudice. Naturally, religion is being gravely

harmed. Extreme Protestant and Roman Catholic

seminaries get their supply of enthusiastic recruits,

for fanaticism breeds a certain type of faith and

devotion. But young men whose minds are open to

the thought of the time are distracted or repelled by
the conflict around them. Some believe their religious
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teachers ; accept the view that evolution make-

atheists—and become atheists. Others naturally
j

resolve to find elsewhere than in the Christian ministry \

an outlet for their aspirations.

Doubtless many causes contribute to the religiou>

obscurantism prevalent in America. But it is saft

to say that one of the most effective is the bold, and

sometimes extravagant, philosophico-religious specula-

tion common in American universities. Partly owing

to its mixed population and partly because of its Jj

geographical position between Europe and Asia,

America produces learned men less sensitive than our

own to the value of the Christian tradition. They try

to survey with impartial superiority the varied mani-

festations of the religious spirit in Europe and Asia.

They are aware of the intellectual poverty of much
popular Christian thought. They view with cold and

contemptuous detachment the strange and novel cults

of which their own country is singularly prolific. They

are attracted by the philosophical subtlety of Hindu

speculation, and probably have no first-hand experience

of the moral corruptions which pantheism shelters.

The general effect of their teaching is rightly felt by

ordinary men and women to be destructive of all

religious certainty.

(2) Prof. Hopkins's " Origin and Evolution of Re-

ligion " is the sort of book to excite reactionary preju-

dice, for the half-educated reader will merely perceive

that its values are wrong. To us it appears a mixture

of wide learning and confused thought. The author

gives an illuminating account of primitive religion as

disclosed by modern anthropological research. As

professor of Sanskrit at Yale, he naturally writes with

authority of the development of Ar^^an religious ideas

in India. He describes at length the evolution of

Buddhism. He sketches the conflict, among the

Greeks and Hebrews, between primitive religious

beliefs and finer types of philosophico-spiritual under-

standing. " In Greece, a moral philosophy gradually

developed apart from the gods. The Hebrews alone

united ethics, religion, and an anti-polytheistic philo-

sophy." He gives an account of the evolution of

Christian theology which we find unsatisfactory'. In

his pages the complex movement which united Nec-

Platonism to the Gospels is inadequately presented.

Probably misrepresentation is inevitable in an author

who can write that " it makes no religious difference

whether God is regarded as essentially quite apart

from or immanent in nature."

Prof. Hopkins, setting aside the Christian belief in

absolute values, gives us utilitarian ethics. " The

ethical law in respect of taking life is not Thou shalt

not kill but Thou shalt kill, when killing aids the

group. That is the reason why it was right to kill
"
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an Englishman in 1776 and a German in 1918 till

November 11." Obviously it is impossible to place

such teaching in the Christian scheme. But we do

not see how it can be reconciled with the position

which Prof. Hopkins finally reaches. " Whether

called divine or not, one controlling conscious in-

telligence appears to exert its will towards the realisa-

tion of a moral ideal in which we participate." It

seems to us that, if the implications of this conclusion

are developed, the main postulates of Christian Platon-

ism must be accepted. Such, at any rate, is the con-

tention of some of our foremost English theologians.

Men of science, interested in these matters, should

study the Confessio Fideivihxch. appears at the beginning

of the second series of Dean Inge's " Outspoken Essays."

They will find there no scientific obscurantism, and,

at the same time, a powerful discrimination between

the ethico-religious values of theism and pantheism

which Prof. Hopkins might study with advantage.

E. W. Barnes.

Bacteria of the Soil.

Agncidtural Bacteriology. By Prof. J. E. Greaves.

Pp. 437. (London : Constable and Co. Ltd., 1922.)

215-. net.

WITH the large increase in agricultural experi-

ment stations throughout the world, and with

the growth in size and activity of such older stations as

Rothamsted within the last ten years, there has been

produced a vast amount of work dealing with the

activities of bacteria in the soil, their relations to soil

fertility, and the influence upon them of external con-

ditions such as manurial treatment. Much of this work

is disconnected, and suffers from a want of correlation

with our knowledge of related subjects. There is a

need, therefore, for text-books that will set in order the

facts now established and point out the lines of develop-

ment which our present knowledge is opening up.

Prof. Greaves has produced a book designed, not

primarily for the expert, but to stimulate curiosity and

inquiry in the student. The first portion is devoted to

general bacteriology, discussing the morphology and

schemes for the classification of bacteria, their chemical

composition and physiology, and the influence upon

them of external conditions such as temperature, heat,

disinfectants, and salts. This is a very desirable arrange-

ment, especially since the branches of applied bacteri-

ology are to-day suffering from the backwardness of our

knowledge of the fundamental problems of pure bacteri-

ology. One feels, indeed, that the author would have

done well to have emphasised more strongly the direc-

tions in which such knowledge is most needed. He has

also included in this general section such subjects as the
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influence of heat, volatile antiseptics, and arsenic on soil

bacterial activities. It would seem more reasonable to

deal with these matters in connexion with the soil

population, since the facts do not indicate a simple issue

between the soil bacteria and the disinfecting agent.

The middle portion of the book deals with the soil

flora and its activities, such as the production of

ammonia and nitrate, the fixation of nitrogen, denitri-

fication, cellulose decomposition, and the solvent action

of bacterial metabolic products on soil minerals. At

the conclusion are chapters on the relation of bacteria

to water supply, sewage, dairying, food preservation,

and various technical processes.

The completeness with which our present knowledge

has been presented, varies very greatly in different parts

of the volume. The most interesting part of the work

is that which deals with the fixation of atmospheric

nitrogen, where the main aspects of the subject are well

put forward. Unfortunately, however, reference is

omitted to some fundamental work on the soil micro-

population without a knowledge of which the student

cannot obtain a true picture of the activities of bacteria

in the soil. Essential to this, for example, is some

knowledge of recent work on the relation between

bacterial numbers and the active protozoan fauna in

field soil. In criticising Russell and Hutchinson's

phagocyte theory of partial sterilisation, the author even

states that " the work of Russell and Hutchinson does

not consider the probability of the protozoa being in

the soil as cysts." The existence of active protozoa in

the soil was discovered by Martin and Lewin at Rotham-

sted in 191 5, and, in the protozoology department,

initiated there to investigate this subject, it has since

been shown by Cutler and Crump (1920) that the

numbers of active amoebse and flagellates in field soil

change from day to day, and that the increase and

decrease of certain active amoebse bear an inverse

relationship to changes in bacterial numbers. The

connexion between active protozoa and bacterial

numbers is, therefore, established, with the consequent

probability that, if this equiUbrium be upset by some

partial sterilisation process, such changes would ensue

as were found by Russell and Hutchinson.

Again, in connexion with the production of ammonia

from organic nitrogen compounds in the soil, the author

does not emphasise how important is the nature of the

energy supply available to the ammonifying organisms,

which, apparently, are equally able to derive their

energy from a non-nitrogenous source, and, where such

compounds are available, may even assimilate ammonia

and nitrate, thus causing a temporary loss of these

compounds from the soil. The importance of this

factor was pointed out by Doryland (1916). In the

chapter on the decomposition of cellulose, there is no

B I
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reference to the work, at Rothamsted, of Hutchinson

and Clayton (1919) on tlie remarkable Spiroch^ta

cytophaga, which led to a study by Hutchinson and

Richards of aerobic cellulose decomposition as a whole,

resulting in a process, now in practical use, for making

artificial farmyard manure from straw.

It is admittedly impossible, in a book of this type,

to cover all the work on bacteria in relation to agricul-

ture, but, as this is the case, it would seem a pity that

valuable space should have been given to such un-

important matter as, for example, the fanciful history

of an individual phosphorus atom (p. 185).

The author has decided not to give references to

literature quoted, but instead gives three or four papers

with each chapter, which are selected as containing

fuller references to the subject. In many cases, how-

ever, a student would find it difficult and sometimes

impossible to trace the literature of work mentioned in

the text. This, in the reviewer's opinion, is a serious

defect. A text-book of this type, even though it be

intended merely " to stimulate curiosity and inquiry,"

should, if it fulfils this purpose, lead the inquirer to a

more intimate study of the subject, and, as stepping-

stones to this more complete knowledge, good references

to literature are essential.

There are some statements in the book which, through

inadvertence, are incorrect or misleading. Thus it is

stated (p. 35) that nitrogen-fixing bacteria must have

atmospheric nitrogen and oxygen, but, in fact, some are

anaerobic and probably all can utilise combined nitrogen

where this is available. Again, the author says (p. 34)

that." most plants cannot use nitrogen in the form of

ammonia ; it must be in the form of nitrates." But

Hutchinson and Miller (1909) and also Prianischnikov

(19 1 6) found a considerable variety of plants that could

utilise ammonia, and Hesselmann (191 7) found forest

soils that were devoid of bacteria capable of producing

nitrate. These examples could be multiplied. Prof.

Greaves has planned an interesting book, which, how-

ever, could be much more useful if some of the less

important matter were omitted so that the present

extent of our knowledge could be more completely

covered. H. G. Thornton.

The Latin Works of Geber.

Die Alchemie des Geber. Ubersetzt und erklart von

Dr. Ernst Darmstadter. Pp. x + 202. (Berlin:

Julius Springer, 1922.) 105-.

IN this book Dr. Darmstadter has' given a German

translation of the " Summa perfectionis," " Liber

de investigatione perfectionis," " Liber de inventione

veritatis sive perfectionis," " Liber fornacum," and
" Testamentum Geberi," mainly, as regards the first
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four, from the edition published at Nuremberg in 1541

.

The texts of the Testamentum employed are those of 1

the editions of Venice, 1542, and Danzig, 1682. The «

translator has included also an introduction on Geber an'

his writings, a list of manuscripts and printed edition

of the Latin works, and many notes, together with ;

short glossary of alchemical terms. The book i

illustrated with excellent reproductions of six platt.^

from the 1541 edition, two from Libavius's Alchymia,

1606, and one other, of distillation, from a book

published in 1512.

While Dr. Darmstadter's book is a noteworthy

contribution to the voluminous literature on Geber, it

cannot be said to have treated the matter comprehen-

sively or altogether accurately. The questions of the

identity of Geber and of the origin of his works " sind

noch zu beantworten und sollen den Inhalt einer

besonderen Arbeit bilden," but the author adopts

uncritically the position of Berthelot and von Lippmann
and dismisses, on entirely inadequate grounds, the

possibility that " Geber " may be Jabir ibn Hayj^an.

The evidence on this point has recently been discussed in

Nature (February 10, p. 191 and February 17, p. 219),

but it may be well here again to emphasise that practi-

cally the only facts mentioned in the Latin works which

have not so far been found in the Arabic works of Jabir

ibn Hayyan are the preparation of aqua regia, aquafortis,

and silver nitrate. It is significant that even such an

unimportant fact as the blue copper flame, noted bv

Geber (p. 66), is also described by Jabir ibn Hayj^an

(" Book of Properties," chap. 3), and, I believe, in no

other work earlier than the thirteenth century.

The list of manuscripts is incomplete. Thus there

is a fourteenth-century MS. of the " Summa " in the

Bodleian, and another in Trinity College, Cambridge,

while in the Hunterian Library at Glasgow there is one

of the thirteenth century. Dr. Darmstadter knew
of no MSS. of the " Liber fornacum "

; there is, how-

ever, one which professes to be a translation by Roger

Bacon, in the British Museum (Sloane, 11 18, ff. 60-71).

It is probably of the fifteenth century. At Gonville and

Caius College there is a fifteenth-century MS. of the
" Secreta Secretorum in opere Solaris et lunaris,"

attributed to Geber ; the title corresponds with that

of a work by Jabir ibn Hayyan, the " Kitab sirr al-

Asrar." The Bodleian MS., " Ad laudem Socratis dixit

Geber " (fifteenth century), calls to mind the work of

Jabir entitled " Musahhihat Socrat," mentioned in the
" Kitab al-Fihrist," but now lost.

The translation is good and in general accurate, but

it seems a pity that it was made from printed editions

and not from early manuscripts, when it would have

been much more authoritative. The notes are clear

and scholarly ; the information they contain is largely
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derived from Prof. E. 0. von Lippmann's " Entstehung

und Ausbreitung der Alchemie." In view of the fact

that copies of Geber's works are scarce, the present

edition will be welcome to all chemists, for Geber had

a pleasant style and his writings are full of interest and

still worth reading. It is satisfactory, too, to see that

the book is to be sold in England at what appears to

be a very modest price.

It is perhaps fatting, in concluding this review,

to ask the pertinent (but, it is to be hoped, not im-

pertinent) question : "If Geber was not Jabir ibn

Hayyan, who was he ?
"

E. J. HOLMYARD.

The Living Plant.

Botany of the Living Plant. By Prof. F. 0. Bower.

Second edition. Pp. xii+634. (London: Mac-

millan and Co., Ltd., 1923.) 255. net.

TPIE publication of a second edition of Prof. F. 0.

Bower's excellent " Botany of the Living

Plant " less than four years after the appearance of the

original work shows that the volume has received the

recognition it so justly deserved. This new edition

has undergone a good deal of alteration, much of

which has been made by the author as a result of

criticisms and friendly suggestions.

The changes have certainly improved the book to a

very considerable extent, the most important being the

treatment of the Cryptogams and Gymnosperms, which

occupy the second half of the work. Instead of these

plants being arranged with the Coniferae at the begin-

ning and the fungi, bacteria, and algae at the end. Prof.

Bower now begins the second half with a very useful

I

chapter on evolution, homoplasy, homology, and

analogy. This new chapter serves to introduce the

progressive series of plant forms the life histories of

which are traced in evolutionary series from the

simplest Thallophyta to the complex Gymnosperms
in the chapters which follow.

The series of chapters, culminating in the ferns and

conifers, is followed now quite logically by the chapters

on " Alternation of Generations and the Land Habit

"

and on " Sex and Heredity," which, though they have
very properly been transposed, come at the end of

the book as formerly.

The appendix (A) on types of floral construction in

Angiosperms then follows, and forms a useful intro-

duction to the systematic study of plants; and appendix
(B) on vegetable food-stuffs is followed by a carefully

compiled index and glossary; these complete the

volume as in the first edition.

Several minor alterations have been noticed in com-
paring the two editions , and they are all distinct improve-
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ments : in particular the new chapter on " The Living

Cell " deserves special notice. This chapter is a very

useful addition, since, in the first edition, the general

physiological conditions of the plant cell were not

treated so fully as is necessary for a proper under-

standing of that continuous living system of which

the plant body consists.

In this new edition, after describing fully the cellular

construction of plants, the structure of the several

living units which compose the plant body follows

naturally, and allows the succeeding chapters on the

tissues of stem, leaf, and root, and on general physiology,

to be fully appreciated.

Specialists in one branch of botany or another may
perhaps feel that sufficient space has not been given to

one or other aspect of botanical science, which now
covers so wide a field ; but, as Prof. Bower very justly

says in his preface to the first edition, " No attempt

has been made after encyclopedic writing," and we

feel that it is well for the student who is to be intro-

duced to the plant as a living organism that the author

has confined himself so admirably to the object on

which he embarked, and has succeeded in producing a

book which is certainly the standard British work on

general botany.

Our Bookshelf.

War : Its Nature, Cause^ and Cure. By G. Lowes
Dickinson. Pp. 155. (London: G. Allen and
Unwin, Ltd., 1923.) 45. 6d. net.

With his usual convincing sincerity, Mr. Dickinson
sets out the unanswerable case against war. He
appeals especially to younger men to realise what
the nations have done, what they are doing now,
and what it must all lead to unless the issue is honestly

faced, and every one makes up his own mind clearly

as to whether he wants war or not. For readers of

Nature as such, the book would therefore have no
immediate interest were it not that the author brings

into some emphasis the relations of science and men
of science to warfare.

If mankind does not end war, war will end mankind.
If this has not been true in the past, it is true now
because modern war is linked with modern science,

which, if the chief hope for the world, is also its chief

menace. Men of science have in consequence more
than average weight in deciding whether war is to

continue or not ; and some at any rate of them will

not fail to be moved by Mr. Dickinson's appeal to

bring all the prestige and intelligence of natural

knowledge on to the side of those who mean to end

war. He suggests that chemists and physicists and
others who might be concerned should collectively

and internationally announce that they did not propose

to communicate to governments anything which would
be useful in war—an impossible proposition, as the

author would know if he had more acquaintance

with the history and mode of progress of scientific
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knowledge and with the ingenuity with which men
who are determined to kill will degrade every scrap of

human information to their end. But it is no impossible

chimera that men of science should refuse to help

in applying their special knowledge to the prosecution

of war, and should let it be known that if war is to

continue it must be waged without their assistance.

Mr. Dickinson, at any rate, will be satisfied if they

will read his book, reflect honestly and plainly on the

implications of what he has to say, and bring to their

conclusions the same independence and clarity that

they apply to their daily work. It is difficult to

believe that there will be many who after doing this

will still be on the side of war. A. E. B.

British Museum {Natural History). Guide to the

Exhibition Galleries of Geology and Palceontology.

Pp. 64. (London : British Museum (Natural His-

tory), 1923.) i^.

The Keeper of Geology, in his preface to this small

book, says, " It is merely a guide, not an introduction

to the study of fossils." Those familiar with official

scientific publications may appreciate the modesty

and wisdom of this statement. But intelligent

members of the general public, for whom the book has

been written, will soon find that the statement errs

on the side of diffidence ; they will say, " This is not

merely a guide, but a remarkably good guide "

;

and, taking it with them round the galleries, may
discover to their advantage that it is one of the best

short introductions to the study of fossils in the

English language.

The casual visitor to these magnificent geological

collections is often bewildered by the multitude of

objects and oppressed by the strangeness of nomen-
clature. With this guide he will be led in an orderly

and logical manner through the whole series of exhibits,

his attention being directed only to outstanding

features of each group ; the systematic names are

explained in everyday terms and the essential characters

of the fossils are made clear, while no opportunity

is lost of showing" how the forms of these extinct

creatures throw light upon their habits and phylogeny.

Thus a great deal of sound information is woven into

a readable story, which does not neglect human interest

but links up the fossils with their discoverers or with

some apt reference to literature or histor\^ Who
will not be tempted after reading of Thomas Hawkins

to look up his descriptions of the hunt for Ichthyosauri,

or to renew an acquaintance with " The Chambered
Nautilus " of Oliver Wendell Holmes ?

Dr. F. A. Bather, the author, has rendered good

service to palaeontology and to the public at a time

when there was never more need for a straightforward

introduction to this valuable and fascinating branch

of knowledge, understandable bv the ordinarv man.

J. A. H.

The Microscope: A Practical Hand-book. By L.

Wright. Enlarged and rewritten by Dr. A. H. Drew.

Pp. 287. (London : Religious Tract Society, n.d.)

55. net.

In the earlier chapters of this book an excellent account

is given of the fundamental principles of optics, the

practical optics of the microscope, and of the simple
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and compound microscopes. The salient features <

a number of microscope stands by various makers are

detailed and many of the instruments figured. Ac-

cessories, dark ground illumination, and methods for

testing objectives are also described, together with

manipulation and photo - micrography. Separate

chapters are then devoted to the various objects of

microscopy, such as pond and insect life, animal and
vegetable histology, and others, with directions for

manipulating and mounting them. The sections on
staining have been revised and brought up-to-dfc

and new stains and methods introduced. Thi;

directions are given for the demonstration of mito-

chondria, the Golgi apparatus, karyokinesis, etc. Tin-

book contains a mass of accurate information, is pro-

fusely illustrated, and can be cordially recommended,
not only to the beginner, but also to many who have
already passed the elementary stage.

Organic Chemistry : or, Chemistry of the Carbon Com-
pounds. By Victor von Richter. Edited by Prof.

R. Anschiitz and Dr. H. Meerwein. Vol. 3 : Hetero-

cyclic Compounds. Translated from the Eleventh

German edition by Dr. E. E. Foumier d'Albe.

Pp. xviii + 326. (London: Kegan Paul and Co.,

Ltd.; Philadelphia: P. Blakiston's Son and C<

1923.) 25s. net.

The present volume, like the two preceding ones, is a

useful guide to organic chemistry for general laboratory

use, but it suffers from the same defect in being out-

of-date. Heterocyclic derivatives of phosphorus and
arsenic, for example, do not appear in the index, nor.

apparently, in the text. References to English work
are given to the German Centralblatt, without the

names of the authors, and one gathers the entirely

incorrect impression that organic chemical work is

confined almost exclusively to Germany. The nomen-
clature is not always that adopted in England ; the

quinoline nucleus is numbered according to a system

which has not been in use in this country' for manv
years. The best method of preparation of a substan

is not specially indicated, and not enough distinction i.>

made between methods of preparation and methods of

formation. Until English chemists supply their own
needs, however, such books will have to be used.

Atoms. By Prof. Jean Perrin. Authorised trans-

lation by D. LI. Hammick. Second English edition

revised. Pp. xv-f-23i. (London, Bombay and

Sydney : Constable and Co., Ltd., 1923.) 85. dd.

net.

The second English edition of Prof. Perrin's inimitable

book has been carefully revised in accordance with

the eleventh ' French edition, and a certain amount
of new matter added for the first time. The latter

covers, for example, Perrin's new theorj' of radiation

and chemical change, and there is a complete list of

isotopes at the end of the book. Of the original work

it is scarcely necessary to say anything : it has become

a scientific classic, and is at the same time an account

of the latest views on the subject. The translation

has been well done, and the meaning is clearly rendered.

In one or two cases {e.g. p. 112) " ou bien " has been

translated " better," which is not its meaning in the

examples cited.
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Letters to the Editor.

The Editor does not hold himself responsible for
opitiions expressed by his correspondents. Neither
can he undertake to return^ nor to correspond with
the wi iters of rejected manuscripts intended for
this or any other part of Nature. No notice is

taken of anonymous cotnmunications^

The Crossed-Orbit Model of Helium.

The spectrum formula

. = N[3-^^F(sm-^)], {a)

proposed for helium in my letter of March i (Nature
of April 28, p. 567), was shown to yield, for - cos i = \,

the correct ionisation potential and, for +, 'i, f, %, the
four Lyman lines ; with that corresponding to the
former as the limit. The deduction of this formula
(on lines by no means classical) and the attitude to

be taken with regard to the " negative " results ob-
tained in the meantime by Dr. Kramers by means of

classical mechanics {Zeits. f. Physik, 13, 312) have
been fully explained in a paper appearing in the June
issue of the Astrophys. Journal, and need not be
repeated here. The purpose of this letter is to point
out some further peculiarities of the formula (a) as
such, which will be seen to bring order into the
apparently queer correlation given before.

If the simple rational values of - cos i are ordered
in descending magnitude, namely,

M^) I (t) * (f) *. ... (6)

every second, bracketed one, covers no observed
line, while the others represent orderly the first four
members, m=i, etc., of the Lyman series oS - mP.
Extrapolating the regular sequence of the last three
fractions by

(t'V) and iV,

one would expect the former to cover no line and the
latter to represent the line oS - 5P, which, though
hitherto not observed, can be expected with confid-
ence. Now, with Lyman's oS and the usual 5P, this

line should lie at X5 = 512-1, while formula (a) gives,

for cos z= - 7/13, X = 512-3. Again, turning to the left-

hand end of the sequence (&), the next fraction t
naturally suggested itself as worth trying. For this

value of - cos i (z/2 = 73-221°, F = 2-6642) formula (a)

gives X = 6oi-2, which is very close indeed to the
"single line at 600-5 + 0-3," repeatedly obtained by
Lyman. As I understand from Prof. Lyman him-
self, he feels reasonably certain that it is genuine and
that it belongs to the spectrum of helium. More-
over, from the semi-empirical point of vie-vv, the " com-
bination " line oS - iS = 198,300- 32,033 would lie at
X = 6oi-3, which is still closer to our result.

Thus, gathering the scattered items, we have, as
an extension of (b), the following correlation (in which
the bracketed numbers cover no observed lines)

:

*
i

Mi) iv (§) * (f) g (A) A
0S-lS|A, Aj A3 A, A5

i. (0)

Notice that, according to Prof. Lyman, the arc
spectrum of He contains no lines in addition to those
here covered. The regular intermittency of (c), so
far as the members oS - mP are concerned, is manifest.
The position of oS - iS—the " queer " line, as Dr.
Compton of Princeton called it—is correspondingly
queer. Yet even this, though only a combina-
tion line, fits into the further remarkable regularity
of the whole sequence (c), to wit, that the differences
between the successive fractions are all of the form
ilnp, thus 5-5 -4-6=1, 4-4 -3-5 = 1, 3-3-4-2=1, and
so on. This curious feature was first noticed by my
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friend Prof. A. S. Eve of Montreal only after the whole
array (c) was spread over the black-board in a recent
lecture at the Bureau of Standards. It may thus be
said to have grown out spontaneously, and certainly
did not influence the writer in constructing the pro-
posed formula.

So long as intra-atomic dynamics is awaiting its

final shaping from modern groping attempts at a
suitable modification of ordinary mechanics, every
such regularity of correlation, no matter how
" magical " in appearance, seems worthy of noticing,
as a possibly helpful hint how to alter the old laws
for intra-atomic purposes. Ludwik Silberstein.

129 Seneca Parkway,
Rochester, N.Y., May 15.

Symmetry of Calcium Thiosulphate Hexahydrate.

Calcium thiosulphate hexahydrate, CaSjOg . 6H2O,
is usually quoted in works on crystallography as an
example of the triclinic asymmetric class, C^^

—

perhaps as the only known crystal which definitely
represents this type of structure. It is described in
Tutton's " Crystallography " (new edition, p. 280,
old edition, p. 285), and, in more detail, in Groth's
" Chemische Krystallographie, " vol. 2, p. 676. In
the latter we read

CaSjOa . 6H2O. Asymmetric. Sp. gr. 1-872.

a : b : c =0-7828 : i : 1-5170.

a = 72° 30', ,3=98° 34', 7=92° 45r.

The process by which symmetrical crystals are
built up from less symmetrical material has been
recently described by Sir William Bragg (" The
Significance of Crystal Structure," Trans. Chem.
Soc, 1922, vol. 121) and G. Shearer (" The Relation
between Molecular and Crystal Symmetry as shown
by X-ray Crystal Analysis," Proc. Phys. Soc,
February, 1923). In the latter paper the author
suggests that Nature never uses more molecules
than are absolutely necessary for the purpose ; that
is, no more than N asymmetrical molecules will be
used in the construction of a crystal of " symmetry-
number " N, or, if the symmetry of the molecules
be that of some class n, then no more than N/« will

be used. Up to the present this hypothesis seems
to be justified. In all organic crystals that have
been examined in Sir William Bragg's laboratory
not one has yet been found to contradict it. In all

cases there has been no evidence to show that
polymers of chemical molecules have been used, but,
on the contrary, abundant evidence to show that the
ultimate structural bodies correspond to the simple
chemical molecules. Furthermore, it has been shown
that, in general, the symmetry of a crystal is of a
higher type than that of the molecules from which
it is built—a rule which seems to be almost universally
true. Especially with complex molecules does Nature
resort to the device of combining a molecule with
its digonal or its enantiomorph before using them to
construct a Bravais lattice.

In view of these considerations it seemed very
probable that, should a truly asymmetric crystal be
obtained, its space-lattice would be found to be
constructed of asymmetric groups of atoms corre-
sponding to single chemical molecules ; that is, it

would be found to contain only one molecule per
fundamental cell. Such a case seemed to be pre-
sented by CaSgOs . 6H0O, and, indeed, it was expected
that X-rays would show it to be a simple triclinic

lattice of single asyinmetrical molecules, obeying, of
course, the law of rational indices, but exhibiting
no symmetry operation beyond that of identity.
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By means of the Bragg ionisation spectrometer
an examination of this crystal has been carried out.
The results ,iic in full agreement with a two-molecule
cell (Tabli l.j.

Table I.
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that the photographic method of C. T. R. Wilson
would be the best means easily available of actually

testing the stability of the nuclei of atoms for the

different types of disintegration, particularly when
the particles emitted have a short range. In the
earlier applications of this method polonium has
been used almost exclusively as the source of a-

particles. The a-particles thus emitted have a
relatively small kinetic energy, so the evidence
obtained from the photographs is not of much value
in its bearing on nuclear stability. The writers

have therefore used the high - speed a-particles

from thorium C, with a velocity of 2-05 x 10* cm. /sec,

or 0-688 c.

In an earlier letter (Nature, January 27, p. 114)
we gave a photograph showing the sharpest colli-

sion obtained in ten thousand exposures, the
a-particle being turned through an angle of about
125°. The sharpest collision given by Blackett (Proc.

Roy. Soc. A, 103, p. 79 (plate 3)) is less sharp,

since the a-particle is turned through an angle of

110° or less. Fig. i shows two views, taken from
directions perpendicular to each other, of a collision

between an a-particle and the nucleus of an atom of

air. This is the sharpest collision we have obtained
by taking twenty-one thousand photographs. In
this case the a-particle is turned through an angle of

165°, so that the lines which show the track of the
a-particle before and after the collision exhibit a
sharp angle equal to 15°.

In an ordinary collision the initial track of the
a-particle splits into two branches beyond the point
where the collision takes place. One of these is due
to the rebounding a-particle, and the other to the
forward track of the nucleus which is hit. If this

nucleus were to disintegrate during the collision or

quickly enough afterward, an additional track would
emerge from the point of collision, and this would
be due to the fragment, such as a hydrogen nucleus
or an a-particle, which is ejected. It is possible,

too, that electrons or other additional particles might

Fig. I.—a-ray track which splits into three branches after

a collision. The upward loop in the initial track is

' due to the diffusion of electrons out of a region partly
robbed of water vapour by an earlier track.

also be emitted, so that the track might split into
even more than three branches. However, all of the
particles thrown off may not produce visible tracks.

. Thus the tracks given by high-speed electrons are
faint, and are sometimes invisible in parts of the gas
which have been robbed of their water vapour.
The extremely sharp collision photographed in

Fig. I exhibits the very interesting phenomenon that
the original track splits into tlivee branches at the

point of collision, which is exactly the characteristic to

be expected if the bombarded atom disintegrates. The
film on which the photograph was taken shows the

lines at the point of collision much more plainly than
the reproduction, and a study of the black lines on
the film as seen under the microscope indicates that
the third particle is shot diagonally upward, exactly
from the point of collision as nearly as this can be
determined by a microscopic examination of both of

the views (taken
at right angles)

.

The great relative

brightness of the
track of this par-
ticle is due to the
fact that the
camera gets a
" head-on " view.
The discussion of
the momentum
relations will be
left to a more com-
plete paper, but it

may be stated
that, so far as we
are able to de-
termine, the col-

lision does not ex-
hibit conservation
of momentum if

the particle which
shoots upward is

left out of ac-

count. If this
could be definitely

proved it would
give remarkably
substantial evi-

dence, in addition to that of the number of tracks,

that a disintegration has occurred.
Bumstead, and later Wilson, have secured photo-

graphs of the tracks of 5-rays, supposedly due to

electrons pulled out of the non-nuclear systems of

the atoms through which the a-particle passes.

These tracks are extremely short, and are most
easily seen when the expansion in the ionisation

chamber is not too high. Fig. 2 shows an entirely

new type of secondary track. Here what appear to

be electrons are thrown out a great many times as

far as in the 5-rays, and in a different direction. The
two electron tracks curve upward, show a backward
motion, and are remarkably close to being parallel.

They differ so markedly from those of the 5-rays that

they may be considered as a different type of ray.

They may be designated as f-rays.

Altogether about eighty thousand tracks have been
photographed. From the assumed dimensions of a

molecule in air it may be estimated that each a-

particle passes through between 100 and 200 thousand
atoms, so approximately 10 billion atoms have been
shot through, with the result that only three nuclear

collisions have resulted in which the initial a-particle

has been given a retrograde motion. In only one of

these, as illustrated in Fig. i, has the collision been

very direct. The photographs show many other

interesting relations which cannot be discussed here.

William D. Harkins.
R. W. Ryan.

Fig. 2.— Nearly parallel curved tracks of par-

ticles ejected backward. Probably these

are due to electrons.

Science and Economics.

May I bring this correspondence back to earth by
recalling that I based my deduction that no one even

pretended to understand the present economic system

upon the fact that, although the age is as far ahead of

any preceding epoch in the science of producing wealth

as it is in astronomy or chemistry, yet millions of
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folk are (i) without (!(•(( of subsistence.

(2) i(ll(>
"•' .M\' iini)rfssi()ii, li, ,.,. i ; iiiK the attention

ol I Hill ilu- iiicii to this proiilein, \\;is that a very

little tji tlic n'!'M,:,l til,, II.. I, t winch they habitually

devote to im lions would give the

solution ot till .
I tarcely bargained for

Natukk being so widely read as to render it necessary

for ine to nu-et philosophical arguments.
Mr. ! ( i ( 111 iiil;, who devotes four of your valuable

columns to .1 (Ictcnce and elucidation of the philosophy

of the system challenged, looks characteristically for

a change of ideals to bring about the readjustment
which he admits to be most urgent. Now, what was
there reprehensible about the ideals of the nineteenth

century ? ^\'as it not the ideas which were upside

down ? I lUH'd not follow him in his fanciful descrip-

tions of and deductions from my views, though,

indeed, it is a novelty for readers of Nature to be
told that a proposal to ascertain the physical basis

of economics is tantamount to an attempt to baulk
human evolution and to impose upon man an inferior

order of existence. Surely most of us thought that

the ascertainment and understanding of the laws of

Nature were preliminaries to governing and directing

them to human ends. Eastern proverbs notwith-
standing, the achievements of one age in this field

are the starting-point of those in the next. Your
correspondent seems to confuse the methods of

science with those that apply to the government and
direction of men at the hustings, on the battlefield,

in the Courts and theatres, and by the general Press.

Such confusion is widespread, and the results of

scientific progress need to be safeguarded and made
"fool-proof" from the interference of the humane
genius.

However, I cordially agree, and have myself
remarked, that the original great rulers of the world
were under no such vulgar delusions as are current
to-day about gold and money. Mr. H. O. Weller
recently told me that Kublai Khan's currency was
of papier mdche, and that some of his coinage is

extant. The important point to them was not what
the coin was made of, but whether they issued it.

My description of the present financial system as
counterfeit was in allusion to the fact that less than
I per cent of the money functioning as such is author-
ised by the King and issued by the Royal Mint.
Olden-time rulers issued the currency, but that also

is " inverted." Since millions are (i) destitute, (2)

idle, the presumption is that, although many may
understand perfectly the art of making money, the
reason which makes this, necessarily, a royal pre-
rogative is now not understood by any one.

I am sorry if the laws of evolution preclude, and
the annals of history do not record, an absolute
innovation, and I cannot defend the word " absolute,"
since innovations are necessarily relative. But it

will be in the memory of many that recently there
was a war, and, before a shot had been fired, a mora-
torium terminated the old financial system. The
public credit became necessary to maintain solvency.
Though it would be rash to predict that in the future
the old system may not be restored in a modified
form, it does not appear imminent. On my analysis
it is difficult to see how the public credit can' be
dispensed with. For what else is behind the colossal
accumulation of indebtedness which we have in-

herited from the age of irreproachable ideals and
inverted ideas ? The honest intentions to meet
" promises to pay," and the ability to perform what
this industrial age and its ideals demand, were quietly
transferred to the broader shoulders of the public
during the hubbub preceding Armageddon. The
rope has been lengthened and its end attached to a

larger neck. The ultimate ba lit has been
widened, but from the point o: !,li\si(s ii is

still ( rcdulity.

I he spontaneous increment oi v.calti, — •',

the l;i\sh i)f I 111 I inodvnamics, lil<c all conversion ol

natural resources, ulicthcr to uselul or useless forms.
You may measun it, so long as it exi.sts tq measure,
by the spontaneous uKrement of debt, and the
philosopli\- of usur\- i> iiuk h more interesting no
doubt than thermodynamics, and is likely to counter-
act the unemiiloyment engendered by the achieve-
ments of the latter science, even among those who,
like your correspondent, find life teiuU to become
vminteresting. So you can nuasure the horse-power
of an engine by braking it, or the content of a pot,

not only by filling it when empty but also by emptying
it if it be full. For any other purpose than mere
measurement, however, to try to (ill a leaky pot, or
to run an engine with brakes on, is Icjolish. So long
as wealth production was not understood, the virtues
of gold or usury or other magical influence could be
invoked. But that time is past. Until Mr. Lane
Fox Pitt came to the rescue with his euphemistic
theory of psychological inversion (Nature, May 19,

p, 670), I found it difficult to discuss these matters
without giving offence. I fear, however, that a system
of economics based on a philosophy of usury imagines
the process of emptying to be a reversible cyclic

process—that the pot is emptied back into the clouds
rather than into the ocean.
To come to the concrete, I have a method of pro-

ducing, more economically than any other person, the
goods that the community desire. Is that a collateral

security ? No : but if I have a block of receipts for

the wealth blown up in the Napoleonic wars, known
as Consols, or any other gilt-edged security, I can
obtain the community's credit at any time, without
the necessity of being able to produce anything at

all. The process is almost too incredibly Gilbertian

to discuss in Nature. But clearly there is something
very different in practice from primitive philosophic
conceptions of credit, since the power to pledge the
community's credit is vested, not with those with
ability to produce but with those with ability to

consume, though the powers of consumption may
date back to some remote forerunner of the modern
patriot in the Napoleonic era, and the goods consumed
then may have already been paid for many times over.

The use of mechanical energy made possible an
enormous, if finite, increase of the revenue of wealth.

This annual revenue, by the simple process of dividing

it by the rate of interest, say 0-05, is multiplied by
twenty or " capitalised." The capital, however,
differs from the earlier forms of credit, such as land
or factories (that is, until they become obsolete and
tumble down), in being non-existent, and this differ-

ence I submit is fundamental. It is also under the

necessity of increasing according to an exponential
law without limit, which is physically absurd.

Frederick Soddy.

[We regret to be unable to devote space to further

correspondence on this subject.

—

Editor, Nature.]

A Puzzle Paper Band.

Prof. C. V. Boys's puzzle (Nature, June 9, p. 774)
is a deal less puzzling (as he doubtless knows) if we
begin it at the other end. Instead of making the
long belt with its two loops which he describes, and
then trying to reduce it to the well-known half-twist
" double surface " (cf. e.g. Forsyth's " Differential

Geometry," p. 296) of double thickness, let us begin
by laying two strips of paper one on the other ;
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then with a half-twist bring the ends together, and
fasten the corresponding ends each to each. Our
half-twist will .have brought one end of the lower
strip into contact with the other end of the upper
strip ; and what we then obtain, on opening out,
is the long loop (or " worble," to use Maxwell's word)
with its two curls, which Prof. Boys starts with. We
have simply split into two sheets our original one-
sided, one-edged surface, and obtained a new bifacial
surface thereby, precisely as Mr. B. M. Sen explains
in his recent paper on " Double Surfaces " in the
Proc. Lond. Math, Soc.
We may vary the experiment by starting with

three sheets (or with five) instead of tw^o. The middle
sheet or strip, joining on to itself, will always remain
the half-twisted loop, the unifacial surface ; while
each adjacent pair of strips will constitute a bifacial
surface such as Prof. Boys describes. The median
loop will involve, or link together, all the others ;

but the manner in which these latter interlace with
one another is more complicated. The problem of
how to split an anchor-ring into two rings, interlinked
with one another, is a simple corollary.

It is somewhat curious at first sight, but obvious
after all, that we arrive at precisely the same result
whether we split our sheet, or cut it longitudinally.
Begin with one broad strip, joining its ends together
into the half-twisted unifacial surface ; then make
one continuous longitudinal cut, not far from the
edge. This single cut gives us two complete loops,
one being the border and the other the median zone
of our broad strip. The median band has its

properties unaltered ; it is still the half-twist unifacial
surface, only narrower than before. The other, on
which our scissors have bestowed a second edge,
is the bifacial surface which Prof. Boys calls his
" puzzle band." D'Arcy W. Thompson.

44 South St., St. Andrews,
June 19.

Active Hydrogen by Electrolysis.

Wendt and Landauer (Jour. Amer. Chem. Soc,
March, 1922, p. 513) failed to get any evidence for
the presence of active hydrogen, generated by the
action of an acid on a metal, or by the electrolysis of
a solution of KOH. Similar results were also obtained
by Y. Venkataramaiah (Proc. Sci. Assoc. Maharaja's
College, Vizianagram, July 1921, p. 2). We have
repeated the experiments, and find that hydrogen
is actually activated when a conducting solution
is electrolysed. We electrolysed a solution of dilute
sulphuric acid, employing a platinum tube with a large
number of pin-holes bored in it, and using a current
varying from 3 to 15 amperes. While the electrolysis
was going on, compressed nitrogen was bubbled
through the solution, through the platinum electrode,
to see if any ammonia were formed, as Wendt and
Landauer found that active hydrogen combines with
nitrogen to form ammonia. After a run of nearly
twelve hours, the presence of ammonia was tested in
the resulting solution. The result was positive.

Another method was also tried, using an iron tube
as an electrode. It is known that nascent hydrogen
diffuses through metals like iron even at ordinary
temperatures. So it was found convenient to diffuse
nascent hydrogen through the iron tube and test for
the presence of active hydrogen by drawing it over
cold powdered sulphur, the presence of hydrogen
sulphide being tested for with a lead acetate paper.
Here also a positive result was found.
The experiments with a metal and an acid are not

yet successful. The failure in the case of the experi-
ments of Wendt and Landauer, in our opinion, is due
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not only to the ditiiculties in removing the spray but
also to the action of active hydrogen on the spray
itself. Certain preliminary experiments conducted
by us show that active hydrogen is decomposed by
the spray with the formation of hydrogen peroxide.

It is a pleasure to note from the latest number of
Nature to hand (May 5, p. 600), that Prof. A. C.
Grubb has succeeded by an ingenious experiment in

demonstrating the presence of active hydrogen in
the hydrogen generated by the action of hydrochloric
acid on magnesium.

Y. Venkataramaiah.
Bh. S. V. Raghava Rao.

Research Laboratories, Maharaja's College,

Vizianagram, S. India,

May 28.

The Transfinite Ordinals of the Second Glass.

There is a theorem in the transfinite calculus
that any ascending sequence of ordinal numbers of
the second class has a limit which is also of the second
class. This theorem is important, being wanted to
prove that the aggregate of these ordinals is un-
enumerable.
Now consider the set of numbers i, 2, 3, oj, w + i,

w-l-2, W.2, W.2 + I, w^, w^-j-i, etc. The mode of
formation is that each number exceeds the preceding
one by unity, except that if the plan we are following
leads us to a limit we write down only a finite number
of numbers according to that plan, and then write
down the limit and the limit increased by unity,
and so on. The set is normally ordered, and each
element has an immediate predecessor, whence we
easily see that it is a sequence. But it cannot have
any limit in the second class, for if ( the limit is a

the sequence must contain a and a -f- 1

.

Does this contradiction with the first theorem
show that the ordinals of the second class form an
" inconsistent " aggregate ? It differs from that of
the Burali-Forti paradox in that we do not assume
that our aggregate has an ordinal number before we
get the contradiction. It agrees with it in that no
contradiction arises if we consider segments only of
the aggregate of ordinals. H. C. Pocklington.

5 Well Close Place, Leeds.

Shakespeare and the Indian Meteors of 1592.

With reference to Mr. Denning's remark in Nature,
June 23, p. 848, I beg leave to point out that the
word in Persian for west, namely khawar, also means
east, and so it may be that the passage in the
Akbarnama means that the meteors were travelling
from east to west and not from west to east.

Dean Inge lately observed in a lecture that there
was a mystery about what Shakespeare did in the
last five years of his life. May it not be that he
was travelling in Europe or on the high seas when he
saw so many stars shoot madly from their spheres
(" Midsummer-Night's Dream," Act II., Scene II.) ?

There is another allusion to meteors, " Yon fiery o's

and eyes of light," in Act III., Scene II., where
Lysander speaks of Helena's eyes. This seems to
show that Shakespeare's mind was running upon
stars and meteors.

I may mention that in a letter to me Sir Sydney
Lee seemed to say that there was something in my
suggestion, and referred to another topical allusion

to natural phenomena in " Romeo and Juliet."
H. Beveridge.

53 Campden House Road, London, W.8.
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The Production of Single Metallic Crystals and some of their Properties.

By Prof. H. (". II. ( \ki'ENTer, F.R.S.

METALS and alloys are composed of aggregates ol

crystals. These do not, as a rule, possess plane

faces, that is, the external forms of crystals. They

Fig. I.—Showing diminishing size of crystals with increase of strain in

parallel portion of the testpieces. By permission of the Institute of Metals.

are joined together at boundaries which have been
produced by the meeting of a number of crystals

growing simultaneously, and are usually irregular in
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outline. It is generally assumed that on cooling,

crystallisation starts in the liquid metal or alloy from
a number of centres, and proceeds with a velocity and in

a manner characteristic of the metal and the con-

ditions under which it has been cooled. The result-

ing boundaries may approximate to plane surfaces,

but are more usually curved and irregular. These
crystals are called " allotriomorphic " to distin-

guish them from " idiomorphic " crystals, which
do possess plane faces and are characteristic of

most mineral substances and artificially prepared
salts. Moreover, they are usually ver\' small

and cannot be distinguished without the aid of

a microscope. It is true, that in the case of

large castings weighing many tons, crj'stals of

several cubic inches capacity have been formed
and afterwards isolated. The great majority of

metals and alloys, however, which have been cast

and hot-worked, have from 150 to 300 cr^'stals

to the linear inch, corresponding to from 3,375,000
to 27,000,000 crystals in a cubic inch. Frequently
the size is even smaller, especially in the case of

steels. The crystals are still more minute in

severely drawn wires, and from figures given

by Sykes it appears that in molybdenum wire

there may be as many as 5000 to the linear

inch.

The properties of metals and alloys are the pro-

perties of these aggregates of minute crj^stals.

Sauveur was the first investigator to show, about
eleven years ago, that by carefully straining and
afterwards heating metals, much larger crj'stals

could be produced, and he suggested that there

was a critical stress which produced the largest

crystals. Later, other investigators, notably
Riider, Chappell, Jeffries, and Hanson, showed
that if a metal was locally deformed and then
heated, exceptionally large crystals were formed
at some distance from the point at which the strain

is most severe. About two years ago Miss Elam
and the writer succeeded in converting the whole
of the parallel portion of aluminium testpieces,

whether in the form of sheets or bars, into a single

crystal, which indeed extended for some distance up
into the curved shoulders of the testpieces, forming

an irregular boundary line. The cr\-stals varied in

volume from 0-5 to 2-0 cubic inches, and it has

been possible to compare some of their properties

with those of the aggregates of small cr}-stals, of

which this metal is usually composed. Experi-

ments have also been carried out with iron,

copper, silver, and tin, but with less success,

although in all cases it has been possible to grow
crystals very much larger than those contained in

the original metal.

In the production of large crystals of alu-

minium the adjustment between mechanical strain

and the temperature of heating is extremely impor-
tant. This point is clearly brought out in Fig. i,

which shows how the crystal size may be varied in alu-

minium according to the degree of strain. The eight

test-pieces shown, after a preliminar}' heat treatment to

the



July 14, 1923] NA TURE 59

remove work-hardness and render the crystals equiaxed,

were subjected to degrees of tensile strain varying from

two to ten per cent, extension on three inches of the

parallel portion of the testpiece. After this they were all

heated to 550° C. and kept thus for six hours. Finally,

they were etched in a ten per cent, solution of sodium

hydrate. It will be seen that the crystals in the

testpiece extended two per cent, are very coarse, and
that as the strain is increased the crystal size diminishes

until at ten per cent, it has become quite small. But
there is a further point to be noted, namely, that in

all the eight cases shown, large crystals have also

formed in the broad heads of the testpieces, where

the strain must have been less.

The problem which we set ourselves was to convert

the crystals, numbering about 1,687,000, in the parallel

portion of a testpiece 4 in. x i in. x 0-125 i"-j! i^to a

single crystal. Three treatments, two thermal and
one mechanical, are necessary. The testpiece in the

original condition was cold-rolled, and as a result the

crystals were very much elongated and worked into

one another. It had first to be heated so that it might

be completely softened and new equiaxed crystals of

approximately uniform size produced. The most
suitable temperature was found to be 550° C. and the

time six hours. It had next to be strained to the

required amount, which was equivalent to a tensile

strain of 2-4 tons per square inch. Finally, it had
to be heated so that the potentiality of growth con-

ferred by strain could be brought fully into operation.

This was a somewhat lengthy operation, and involved

a heat treatment beginning at 450° C. and finishing

at 600° C. over a period of about 100 hours. After

these treatments, on an average about one testpiece

in four is converted into a single crystal over the

parallel portion. Sometimes this space is occupied by
two, three, or even four crystals, but never by more
than that.

The production of these very large crystals has

enabled us to determine the tensile properties of

single crystals and compare them with those of the

aggregates of minute crystals of which such bars are

usually composed. In the latter case very uniform

results are obtained, the ultimate stress varying from

4-5 to 4*7 tons per square inch, and the percentage

extension on three inches being from 36 to 38. The
values obtained in tests of specimens consisting of

single crystals varied, however, from 2-80 to 4-08 tons

per square inch, while the extension varied from 34
to 86 per cent, measured on three inches. These
variations in properties were accompanied by differ-

ences in the method of stretching and the types of frac-

ture which hav^e provided a means of classifying them.
Speaking broadly, five types may be distinguished.

In certain cases the testpieces narrowed in breadth
gradually from the shoulders towards the fracture,

and the metal necked sometimes almost to a point.

In other cases the testpiece remained broad, losing

sometimes only one per cent, in breadth, but became
very thin. In the third case the testpiece both
narrowed and thinned uniformly, and a noticeable
feature of this type is the sloping of the sides, so that
the section after pulling is no longer a right-angled
parallelogram but one with acute and obtuse angles.

Slip bands were usually well marked, and were inclined
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to the axis at different angles. In the fourth type

the testpieces not only narrowed and thinned but in

addition necked at the fracture, and in all cases a

sideways slip was evident. In the fifth type may be

included all the testpieces which produced twin crystals

on being pulled. No signs of these were visible before

stress was applied. In some cases only a few twins

resulted, while in others the testpiece was twinned
all over. In every case the testpiece buckled and
crumpled to a certain extent, owing to the shifting

of portions of the sheet into a twinning position.

These differences in the method of distortion and
fracture are due to differences in the original orientation

of the crystal in the testpiece.

Monocrystalline testpieces were also prepared in

round bars of diameter 0*564 and 0*798 of an inch

Fig. 2.— Fractured testpieces of single crystals in round bars, showing how
in each case the bar draws down in one dimension and produces

a wedge-shaped (double-grooved) fracture. By permission of the

Institute of Metals.

respectively. The deformation of these testpieces

under tensile stress was very remarkable, and deserves

special mention. On one hand, a bar consisting

of the usual aggregate of small crystals drew down
with a roughening of the surface, the maintenance of

a circular cross section, and a cup-and-cone fracture.

On the other hand, the single crystals flattened very

much in one dimension, whereas the other dimension

differed but little from the original diameter of the

bar, and the end result was not a cup-and-cone fracture

but a double groove. The bar when subjected to

tensile stress slipped principally on one plane, which

subsequent investigations by Mr. G. I. Taylor and

Miss C. F. Elam have shown to be an octahedral

plane. When it began to break it drew down sharply

in the same direction in which it had thinned, and

a lens-shaped area was formed. As the bar pulled

apart this became flatter and flatter ; it parted first

at each side and then in the middle. The final result

was a curious double-grooved fracture with flow lines.

Fig. 2 shows the fractured testpieces of five single
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crystals in round bars. In each case the two fractured

halves are shown, one placed with the broad and the

other with the narrow side facing the camera.

A word must be said about the crystallography of

aluminium. Hull was the first to investigate the

structure of aluminium crystals in a finely crystalline

aggregate by X-ray analysis, and he concluded that the

pattern thus obtained corresponds to a face-centred

cubic lattice, i.e, the grouping of the atoms is such

that there is one at each corner of the cube, and one

in the centre of each face, making a total of fourteen

in all. This corresponds, as Colonel Belaiew has

recently pointed out, to an octahedron situated within

a cube. Sir William Bragg and Dr. Muller have

kindly examined our single crystals, and find that they

conform to the same pattern. They belong, therefore,

to the cubic system, and must have properties con-

sistent with those of that group which possesses the

highest degree of symmetry both external and internal.

Investigations of the crystals in this system indicate

that as regards certain properties they are isotropic,

while as regards others they are anisotropic. In

the former category come the properties of conducting

light, heat, electricity, and expansion. In the latter

are grouped elasticity, cohesion, and conduction of

sound. In such cases, however, the properties are

closely related to the symmetry, since the maximum
and minimum values have been found to coincide with

the axes of symmetry.
Accordingly, the variations in the tensile properties

of the testpieces which have been described are due

to differences of cohesion in different planes which

do not all contain the same number of atoms. Although

the single crystals obtained in the sheet and bars

were formed in the same shaped testpieces in both

categories, it was obvious that their original orientation

relative to the axis of the testpiece varied considerably.

Indeed, it may not have been precisely the same in

any two of the cases tested. The shape of the test-

piece alters when stress is applied, since slip and
deformation take place only on certain planes, and the

changes in shape observed correspond to the attempt
of the crystal to accommodate itself to the stress. Such
changes were much greater in some tests than in others.

It is not possible within the limits of this article

to discuss the two questions, (i) why abnormally
large crystals form on heating after a small deformation,

and gradually decrease in size as the deformation
increases ; and (2), to take the extreme case, why,
after* a particular degree of deformation, it is possible

to form a single crystal from an aggregate of several

millions. Those interested in the matter may be

referred to the author's original publications with

Miss Elam.i It may, however, be stated that the

conditions for the production of a single cr\'Stal in

a testpiece consisting of the usual aggregate of small

crystals are considered by us to be, that even,- cr}'stal

in the complex must be strained a certain amount,
and that one of them is strained rather more than the

rest. This particular crystal may be regarded as

being in the condition of critical strain, and ultimately

all the other crystals align themselves upon it after

sufficient heating. When this condition is realised,

the testpiece consists of a single crystal. We have
taken up the experimental investigation of the deforma-

tion of the testpiece by X-ray analysis, and are hopinu
that the result of this will show what it is that happen.^

when a testpiece is strained to the critical amount
and subsequently heated.

• Journal of the Institute of Metals, No. 2, 1920, pp. 83-131. Proceedings
of the Royal Society, V. looa, pp. 329-353. Journal of the Iron and
Steel Institute, No. i, 1923.

The Royal Asiatic Society.

By F. E. Pargiter.

THE Royal Asiatic Society of Great Britain and
Ireland was founded in London on March 15,

1823, by the distinguished Sanskrit scholar, Henry
Thomas Colebrooke, supported by others interested

in Oriental matters, to investigate (as he announced)

the history, civil polity, institutions, customs, languages,

literature, and science, ancient and modern, of all

countries in Asia. This removed the reproach that,

while similar societies had been formed at Calcutta,

Bombay, Madras, Paris, and elsewhere, Great Britain

had done nothing. The charter was granted on

August II, 1824, and under it the Society is governed

by a council of twenty-five members, including the

president, director, vice-presidents, and other officers,

elected annually at general meetings.

The Society was well supported by the East India

Company and many eminent men, and prospered and

developed its activities. It appointed a " Committee
of Correspondence," which embarked on far-spread

measures to receive and communicate information

about Asiatic matters. From the copious donations

that it received it began a hbrary and a museum.
To utilise the Oriental MSS. collected in English

libraries it established the " Oriental Translation '
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Committee and Fund " in 1828, to publish translations

of approved works in Oriental languages, and this

was liberally supported, and published thirty volumes

in the next four years. The scheme included measures

to benefit Asia and Europe materially ; hence, when
trade with India and China w^as thrown open in

1833-34, the Society formed a " Committee of Agri-

culture and Commerce " in 1836, and this collected

valuable information about coffee, sugar, opium, and
other important commercial products and their

improvement. The Society published three quarto

volumes of " Transactions," containing papers read

before it, in 1827, 1830, and 1833, and began an
annual " Journal " in 8vo form in 1834.

The early enthusiasm, however, gradually declined
;

the membership fell and the financial position caused

anxiety. Then came the time of the Cuneiform

discoveries by Major (afterwards Sir) Henry Rawlinson,

who found the great Behistun and other inscriptions

in Persia, eclipsing those reported by earlier travellers.

He communicated them to the Society in 1838, solved

the problem of their decipherment in 1844, and
announced his results in 1846. These were received

by the public with much incredulity, but the Society
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gave him its cordial support and set apart certain

volumes of the. Journal for their publication. Opinion
turned after a time^ and the Society became the centre

of a great literary movement. His work, however,

never reached completion in those volumes, because

excavations by Botta, Layard, and others at Nineveh
and Babylon brought out overwhelming material ; new
duties trenched on his time, and other scholars finished

what he had so well begun.

Notwithstanding the interest of these revelations,

the Society's condition remained anxious, for local

societies in the East appropriated much local inquiry

;

its efforts to aid commerce became exhausted, and
it developed more towards learned research, while

Oriental studies attracted little pubhc interest. The
committees of correspondence, of Oriental translation,

and of agriculture and commerce gradually fell into

neglect, and a later effort to revive them had but
transient success. The East India Company had
generously subsidised the Society, and the loss of its

patronage on its abolition in 1858 caused discourage-

ment. The Government after some vacillation con-

tinued the subsidy, yet the Society's fortunes still

continued low. It changed its abode in 1869, and
through want of room made over its museum to the

India Office.

The tide turned, however, when Mr. Vaux became
secretary in 1877 and devoted himself to the Society's

welfare, and more interest in Oriental studies began
to be manifested then among the educated. The
late Prof. Rhys Davids becajne secretary from 1887
to 1905 and edited the Journal, and enhanced the

improvement. The Society's course since then has

been one of steady expansion and influence, and its

Journal has risen to acknowledged excellence with
a wide and attractive range of subjects. The member-
ship consists of those " resident " within fifty miles

from Charing Cross and " non-residents," and also

thirty honorary members elected from among eminent
foreign scholars.

To reward British erudition the " Gold Medal Fund "

was inaugurated in memory of Queen Victoria's

Jubilee, and the medal was awarded in 1897 to Prof.

Cowell, and since then triennially. Two other funds

were established in 1903, the " Public Schools' Gold
Medal Fund " and the " Prize Pubhcations Fund."
Under the former a prize medal has been awarded
yearly on an essay on some Oriental subject in competi-

tion among the boys of the public schools. A new
" Oriental Translation Fund " was started privately

in 189 1 and transferred to the Society afterwards,

and it began a " Monograph Fund " in 1902. By
these three funds many treatises have been issued,

and the proceeds of the sale of published books provide

the means of printing fresh works. Thus the Society

encourages Oriental research, honours Oriental learning,

and makes the results pubhc, free of expense to the

authors. Another fund, the Forlong Fund, is managed
by the Society for the benefit of students at the School

of Oriental Languages.

The Society is now established at 74 Grosvenor
Street, London, W., and completed its hundredth
year on March 15 last. It has issued a centenary

volume, displaying its history and the achievements
of its members in research, and will celebrate the

event by a reunion of Orientalists and festivities on

July 17-20. It has a very large and comprehensive
library of about 30,000 volumes, important collections

of MSS. in many Oriental languages, portraits and
busts of eminent members, and valuable objects of

antiquity and art. Its most outstanding figures have
been its three directors, H. T. Colebrooke (1823-37),
Prof. H. H. Wilson (1837-60), and Sir H. Rawhnson
(1862-95), ^"d its late president. Lord Reay (1893-

1921).

The Journal abounds with articles elucidating all

the subjects mentioned in the inaugural discourse

regarding all the countries of Asia and those in Africa

into which Mohammedanism overflowed, and India

has occupied as much attention as all the other countries

combined. Archaeology has been a leading subject,

especially since exploration has brought ancient

inscriptions and other material to light from Asia
Minor to Further India, and the old texts have become
available for study. The Society's representations

have largely contributed to archaeological enterprise in

India. Ancient remains have been examined, inscrip-

tions deciphered, coins read, language and literature

investigated, and rehgion studied. The researches

have been so varied, that it is impossible to speak
of them here except in general terms. They have
not only amphfied what was known of the ancient
world, but have also reconstructed kingdoms and
history that had vanished, disclosed much of the

course of civilisation and religion through Asia, and
revealed unknown languages that have perished.

Obituary.
Prof. John Chiene.

JOHN CHIENE, late professor of surgery in the

University of Edinburgh, to which chair he had
succeeded on the death of James Spence in 1882, and
held for twenty-eight years, died on May 29 at the
age of eighty. Chiene does not claim a record in this

journal on account of original scientific work—for

scientific inquiry was not much in his line—but he was
deeply impressed with the importance of it, and,
though not himself an experimenter, he set up in the
University the first teaching laboratory of bacteriology

and surgical pathology in the United Kingdom. To
quote the words of his pupil Sir Harold Stiles, who now
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occupies the chair once held by Syme and Lister,
" Chiene set the example, in the academic teaching of

surgery, of cultivating the subject as a science so that

its art might be better taught and promoted. ... He
spared neither time nor money to encourage research

by his assistants."

Chiene may be said to have belonged to the school

of anatomical surgeons ; but he had been Syme's house-

surgeon and John Goodsir's demonstrator, and from
both of these distinguished men he inherited the habit

of scientific thought and logical expression. He was
a very successful lecturer on operative and systematic

surgery in the extra-mural school, and in this way
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prepared himself for his still j^reater success as a

university professor.

Wlun Lister i aine l)ack to IvlinlmrL'li Iroiii Glasgow
in 1869, ihc IcLid between the lollou'crs ul Syme and
those of Simpson was simmering out, but by no means
forgotten. At that time John Chiene and John
Duncan were the most prnmiiu-nt younger surgeons

in that city. Both were among Lister's adherents,

hut Chiene was more than a mere adherent ; he
bccanir at otire a devoted disciple. E\cry day found
him woikiiiu and studying in Lister's wards, and as

years went on he was more and more closely associated

with Lister's work.

During his nine years' stay in Edinburgh, Lister

was acquiring a world-wide reputation ; but among
his colleagues he met with sharp criticism from his

opponents and- only lukewarm support from his friends.

Even Annandale, his successor in the chair of clinical

surgery, though professedly a convert to the antiseptic

doctrine, was not altogether successful in practising

it. It was, therefore, most important when Lister went
to London in 1878 that some trusty follower should

remain in Edinburgh to keep the torch burning there,

as Sir Hector Cameron was manfully doing in Glasgow.
That trusty follower was found in Chiene. He was
now in a very influential position, and he advocated the

cause of antiseptic surgery by example and precept

with great success until the younger men. Lister's

pupils and his own—now themselves middle-aged

—

had succeeded to the various University chairs and
hospital appointments ; by which time Lister's prin-

ciples, though not the details of his practice, had come
to be recognised as orthodox and universally followed.

Edinburgh would, of course, like the rest of the

world, have become fully enlightened in due time, but
it can scarcely be doubted that the period of twilight

would have been more prolonged if it had not been for

Chiene's whole-hearted and persevering efforts.

Dr. W. d'E. Emery.

By the death of Dr. Walter d'Este Emery on June 19,
pathology has lost a keen disciple, and his acquaint-
ances a loyal friend. Emery was a distinguished

student of Queen's University, Birmingham, and
St. Bartholomew's Hospital, London. After junior

appointments held at his schools, he became assistant

bacteriologist to the Laboratories of the Royal Colleges

of Physicians and Surgeons. Later, he was lecturer

on pathology and bacteriology in the University of

Birmingham and Hunterian professor at the Royal
College of Surgeons. Coming to London, he held

various appointments, finally being made lecturer on
pathology and bacteriology, and director of the
Laboratories, King's College Hospital, a post he had to

relinquish some two years ago on account of ill-health.

Emery was the author of " Clinical Pathology and
Hsematology," which passed through several editions

and contains many practical hints, the outcome of his

wide experience, and of " Immunity and Specific

Therapy," which at the time of publication in 1909
presented an excellent critical survey of the extensive
literature on these subjects. He was keenly interested
in the problem of cancer, and a supporter of the para-
sitic hypothesis of the causation of this malady, argu-
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Miss A. C, Breton.

We regret to record the death on June 15, at

Barbados, of Miss Adela C. Breton at the age of seventy-

three.

For more than thirty years Miss Breton tra%elled

extensively and studied in many parts of the world,

and her ready pen and keen powers of observation

made her letters a delight to her friends. She had
considerable talent as an artist, and utilised this gift

to advantage in the pursuit of her archaeological

investigations. In Japan, for example, she made a

very thorough study of the temples in a series of

large water-colour drawings. Her name, however, will

best be remembered in connexion with her expeditions

to Mexico—which she visited thirteen times—and
other parts of Central America, for the purpose of

studying the antiquities of that region. In her travels

in Mexico in the early 'nineties she rode on horseback,

accompanied by one Indian only, a feat which in those

days required both courage and much power of en-

durance. At the suggestion of Mr. A. P. Maudslay,

she undertook to copy in water-colour the mural
paintings of Chichen Itza in Yucatan, and produced
a remarkable series of records of great beauty and
high scientific value, unfortunately still unpublished.

Miss Breton was also responsible for the copy of the

pre-Columbian map of Mexico City, preserved in the

National Museum of Mexico, and of the map of the

Valley of Mexico, by Alonzo de Santa Cruz, in the

University of Uppsala, which were published in Mr.

Maudslay's translation of the " Conquest of Spain," by
Bernal Diaz de Castillo. Of the former, Mr. Maudslay
says it " needed long familiarity with Mexican picture-

writing and topography to accomplish so successfully."

Miss Breton's great accuracy and industry served

her and her readers well in the many papers on
American archaeology and other subjects which she

contributed to scientific journals. She was a regular

attendant at the meetings of the International Con-

gress of Americanists, and was to a very large extent

responsible for the organisation of the meeting held

in London in 191 2.

We regret to announce the following deaths :

Sir James Raid, Bt., Physician in Ordinary to

Queen Victoria, King Edward, and King George,
on June 28, aged seventy-three.

Sir Benjamin Simpson, formerly Sanitary Com-
missioner and Surgeon-General with the Government
of India, on June 27, aged ninety-two.

Mr. S. S. Hough, F.R.S., H.M. Astronomer at the
Cape of Good Hope, on July 8, aged fifty-three.
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Current Topics and Events.

We print as' a supplement to this issue a discourse

on muscular work by Prof. A. V. Hill, who will

shortly be added to the physiological strength of

University College, London. In it Prof. Hill shows
how the original work of Fletcher and Hopkins on
the production of lactic acid in muscles, the quantita-

tive relationships between glycogen and lactic acid

established by Meyerhof, and Prof. Hill's own elegant

measurements of heat production, can now be added
together into a coherent account of muscular con-

traction. The actual process which produces the

mechanical energy is an explosive decomposition of

glycogen into lactic acid, and the mechanism by
which shortening of the muscle is caused—though
this is of course speculative—is the neutralisation of

this acid by bases ; these are detached from their

combination with proteids, which thereby lose their

electrical charges and rearrange themselves in space.

This part of the process is anaerobic, and the oxygen
which is such a paramount necessity for the achieve-

ment of muscular work is needed not for the contrac-

tion but for the process of recovery. In this a
portion of the lactic acid is oxidised, and provides
the energy for the reconstitution of the bulk of the

acid to glycogen. It thus becomes clear how it is

possible for a man to do for short periods muscular
work of a severity which requires sooner or later

much more oxygen than he can possibly obtain

through his lungs while the work is going on. Hence a

man can for a short time run into debt for oxygen and
obtain what he needs after the work is finished. For
exercise of longer duration this shortage of oxygen
cannot be progressively increased, and a man's
capacity for it will depend mainly on his capacity

for taking in oxygen and circulating it quickly to the

tissues. Prof. Hill shows how well the actual record

performances for fiat racing over various distances

fit in with the theoretical considerations. Athletic

skill is also determined largely by dexterity in the

economical performance of muscular work.

At the meeting of the Council of the Royal Society

on July 5, it was decided to use the larger part of the
income arising from Sir Alfred Yarrow's gift of

100,000/. for the endowment of research, which was
announced in February last, in the direct endowment
of research by men who have already proved that
they possess ability of the highest type for independent
research. To this end a number of professorships

will be founded, of type similar to the Foulerton
professorships which were founded by the Society
in 1922 for research in medicine. The professors
will be expected to devote their whole time to
scientific research, except that they may give a limited
course of instruction in the subjects of their research
to advanced students. There is at present a tendency
to regard scientific research as a secondary occupation
for men whose primary occupation is the teaching
of students. The intention of the Royal Society in
founding these professorships is to promote the
recognition of research as a definite profession.
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The Royal Asiatic Society will celebrate its

centenary during the four days, Tuesday to Friday,

July 17-20, and the proceedings will be initiated by
a reception of the delegates from other societies and
bodies at the Royal Society's Rooms, Burlington
House, at 10.30 a.m. on Tuesday, when H.R.H.
the Prince of Wales has graciously consented to be
present. This will be followed by a luncheon given
by the Government to the delegates at Claridge's

Hotel, and at 3.15 the delegates will meet their

sectional chairmen at the Royal Asiatic Society's

House, 74 Grosvenor Street, for an important part
of the proceedings will be the reading of papers.

For this purpose, the whole field of the Society's

investigations has been divided into four sections :

(i) the Ancient Far East (China and Japan) ; (2) the
Ancient East (Babylonia, Assyria, Egypt, Palestine,

etc.) ; (3) India (including Persia and Ceylon) ; and

(4) Islam. On Wednesday, the morning sessions will

be devoted to papers and discussions thereon ; in the

afternoon a visit will be paid to the School of Oriental
Studies in Finsbury Circus, and the Lord Mayor has
kindly promised to hold a reception at the Mansion
House at 4 o'clock. Thursday and Friday mornings
will be occupied by sectional meetings and papers, but
the afternoons will be left free to permit the delegates

and other associates to make personal arrangements
as they may desire, taking advantage of their visit to

London. The proceedings will close with a banquet
at the Hotel Cecil at 7.30 p.m on Friday. Foreign
visitors may enrol themselves on Monday, July 16,

at the Society's House, and on Tuesday at the Royal
Society's Rooms. Meanwhile any further information
may be obtained from the Society's House.

The list of honours recently issued contains the
names of the following men distinguished for their

scientific work or associations :— Baronet : Sir

Anthony A. Bowlby, president of the Royal College

of Surgeons. Knights : Dr. G. F. Blacker, dean of

University College Hospital Medical School ; and
Prof. W. M. Flinders Petrie, Edwards professor of

Egyptology, University College, London. C.B. : Mr.
R. J. Thompson, assistant secretary. Ministry of

Agriculture.

Dr. T. Royds has been appointed director of the
Kodaikanal and Madras Observatories in succession

to Mr. J. Evershed, who retired on February 25
last.

Sir Stewart Stockman, Chief Veterinary Officer

and Director of Veterinary Research to the Ministry

of Agriculture and Fisheries, has been elected president

of the Royal College of Veterinary Surgeons.

At the Cambridge meeting of the Society of

Chemical Industry the following officers were elected

for the year 1923-24 :

—

President : Dr. E. F. Arm-
strong. Vice-Presidents : Dr. T. H. Butler, Mr. F. H.
Carr, Prof. G. G. Henderson, Mr. E. Mond. Ordinary
Members of Council : Prof. P. P. Bedson, Dr. R, T.

Colgate, Prof. A. R. Ling, Dr. J. Reilly.
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The Report of the Norwich Castle Museum Com-

mittee for 1922 gives a picture of the beautiful fifteenth

to seventeenth century house known as Strangers'

Hall. For many years Mr. Leonard G. Bolingbroke

has been filling this with examples of English furniture

and domestic appliances, as well as with many relics

directly connected with the history of Norwich. He
has now generously presented the freehold of the

building and his collections to the city, and there

was a ceremonial opening on July 4 by the Lord

Mayor of Norwich.

Applications are invited for the post of Super-

intending Testing Officer under the Mines Department

of the Government. The person appointed will

superintend the testing work at the Mines Depart-

ment Experimental Station in regard to safety lamps,

electrical apparatus, etc., and the work of analysing

samples of mine dust and mine air. Applications,

accompanied by copies of two recent testimonials,

should be sent by, at latest, July 21 to the Under-

Secretary for Mines, ^Vlines Department, Dean
Stanley Street, S.W.i.

The summer conversazione of the Natural History

Museum Staff Association was held in the Board

Room on July 4, and was attended by about sixty

members of the Staff and visitors. The spesimens

exhibited were mainly devoted to the exposition of

symbiosis, but some dealt with the recent eruption

of Mt. Etna, and a demonstration was given of

crystals used in wireless telephony. Messrs. W.
Watson and Sons, Ltd., showed their latest forms

of microscopes and other optical apparatus.

The Belfast Naturalists' Field Club has issued the

programme of its sixty-first session, 1923-24, and is

to be warmly congratulated on its vitality through

the years of Continental warfare and the still more
trying years of civil disorder that ensued. Under the

presidency of Mr. J. A. S. Stendall, a varied series of

excursions has been arranged, mostly within the

county of Antrim, which covers so wide a field of

botanical and geological interest. One of the most
ambitious of these outings, to the majestic "and rarely

visited volcanic neck of Slemish, took place on June 16.

We are glad to note that ]Mr. R. J. Welch, on whom
the Queen's University of Belfast has recently con-

ferred the honorary degree of M.Sc, remains one of

the most active promoters of the educational aspects

of the Club, and that he is devoting especial attention

to the development of the junior branch.

The Minister of Health has appointed the following

committee to inquire into the use of preservatives

and colouring matters in food : Sir H. C. Monro
(chairman). Prof. W. E. Dixon, Sir A. D. Hall, Dr.

J. M. HamUl, Mr. O. Hehner, Prof. F. Gowland
Hopkins, Dr. G. R. Leighton, Dr. A. P. Luff, Dr.

C. Porter, and Mr. G. Stubbs. The committee is to

report :
" (i) Whether the use of such materials or any

of them for the preservation and colouring of food

is injurious to health ; and, if so, in what quantities

does their use become injurious. (2) Whether it

should be required that the presence of such materials

and the quantities present in food offered or exposed
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for sale should be declared." The secretary of th-

committee is Mr. A. M. Legge, of the Ministry (»i

Health, Whitehall, S.W,, to whom all communication-

should be addressed.

The annual meeting of the Chaldaean Society was
held at the rooms of the Royal Astronomical Societ\

on Wednesday, July 4. In the absence of the presi

dent, the chair was taken by the treasurer. Dr. J. K
Fotheringham, of the University Observatory at

Oxford. Reports of work from various local centres

were presented. That from Ipswich was considered

a specially successful and encouraging record of th<

season's work. It was reported that the Chaldajan

Expedition to W'allal in Australia for the observation

of the solar eclipse of 1922 had been completely

successful,—being the only expedition sent from

England that had met with success. Mr. Clark-

Maxwell had now returned, but Mr. Hargreaves was
going on to Mexico for observation of the eclipse thi-

year, where Mr. Philip Myring intended to join him.

The editor of the Chaldcean rep>orted a growing

appreciation in library and scientific circles, and

expressed his thanks to a number of distinguished

astronomers for the support they had given him.

He would continue to pay special attention to the

needs of amateurs and beginners. The following

officers were re - elected for the ensuing twelve

months : President, Mr. J . Hargreaves ; Treasurer, Dr.

J. K. Fotheringham; Secretary, Mr. E. W. Foster;

Librarian, Mr. G. S. Clark-Maxwell; and editor* of

the Chaldcean, the Rev. D. R. Fotheringham.

Attention may be directed to the following

reports w'hich have been recently received : A. E.

Verrill (Canadian Arctic Expedition Reports, vol.

viii.) describes the Alcyonaria collected by the ex-

pedition and gives a revision of a number of other

Canadian genera and species, and describes the

Actiniaria, adding notes on interesting species from

Hudson Bay and other Canadian localities. Both

these reports are excellently illustrated. F. Johansen

(in vol. vii.) contributes an account of the biology

of the Crustacea found in some of the Arctic lagoons,

lakes, and ponds, and a detailed report on the

Euphyllopoda of the American Arctic.

We have received the fifth volume (1922) of

Experimental Researches and Reports, published by
the Department of Glass Technolog>' of the University

of Sheffield, and collected from the Journal of the

Society of Glass Technology. These papers have

been mentioned in Nature as they appeared. There

are papers on the action of chemical reagents on

glassware, the determination of the durability of

glass, as well as on more technical matters. The
presidential address by Prof. Turner dealt \vith

" The British Glass Industry, its Development and

Outlook," and contains some interesting historical

material. One " outlook " is interesting to the lay-

man :
" It would not be difficult, if the glass manu-

facturer set about it in earnest, to write up a fearful

account of the many-headed hydra, reptiles, and

bugs that infect food not protected by glass, and, on

the strength of the fright so administered, soon work
up a trade the extent of which might be enormous."
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' The new catalogue of second-hand books (No. 225)

of INIessrs. W. Heffer and Sons, Ltd., Cambridge, is

of a miscellaneous character, but it contains many
works likely to be of interest to readers of Nature,
e.g. those dealing with folk-lore, occult literature,

and Egyptology. A useful section is that devoted
to foreign literature.

Messrs. Negretti and Zambra, of 36 Holborn
Viaduct, London, E.C.i, have recently sent us a
spirit thermometer of a useful pattern for indoor
use. It is mounted on a metal frame, the graduations
in degrees Fahrenheit being black on a white ground.
The bulb is protected by a strong guard made as a part
of the frame.

Mr. Valentine Davis, of Noddfa, Wistaston,
Crewe, is organising a holiday course in Chamonix,
on August 17-September I. It is proposed to make
excursions to various glaciers and passes, using
Chamonix as headquarters, and the flora of the
district, the geology of Mont Blanc, and similar

field-studies will be made. Particulars can be
obtained from Mr. Davis.

Messrs. George Routledge and Sons, Ltd.,

have ready for publication part 3 of the third

edition of Sonnenschein's " The Best Books : a

Classified Bibliography." It deals with history

and biography, and historical collaterals, and con-

tains particulars of some 24,000 books. The fourth

and concluding part will, it is hoped, be published

at the close of the present year. It will deal with

the sciences, industries, arts, literature, and
philology, and contain complete indexes of authors

and subjects.

Dr. W. Brown is bringing out through the Uni-

versity of London Press, Ltd., under the title of

" Talks on Psychotherapy," the course of lectures

recently delivered by him at King's College, London.

It will deal with the subjects of functional nerve

disease, psycho - analysis, abreaction and trans-

ference, the libido theory and melancholia, auto-

suggestion, etc. Other books to be published by
the same house are three by Dr. Cyril Burt on " The
Sub-Normal School Child," entitled respectively
" The Young Delinquent," " The Backward and
Defective Child," and " The Unstable and Neurotic."

Our Astronomical Column.
Correction to the Longitude of Bordeaux

Observatory.—A note in the Journal des Observa-
teurs for June, by J. Trousset and L. Gramont,
contains the rather surprising announcement that
the accepted value of the longitude of the Bordeaux
Observatory is a second of time in error. This was
based on an elaborate determination, made in 1881
by MM. Rayet and Salats, both observers and
instruments being interchanged. The amount is

altogether beyond the probable error of the determina-
tion, and presumably arose from some systematic
error in marking the seconds on the chronograph
tapes, or some similar cause.
The error was detected by the reception of the

Paris wireless signals at Bordeaux, and a new deter-
mination of the longitude was then made by means
of these signals. The resulting value of the longitude
of Bordeaux west of Greenwich was 2'" 6-564^ the
mean error being o-023^ The old value, printed
in the Nautical Almanac, is 2'" 5-51'.

The new determination, though only just published,
was made in April and May 1921 ; presumably it

was in use throughout 1922 in the wireless time
signals sent out from Bordeaux and received at
Greenwich. The mean difference between the Green-
wich times of receipt of the Paris and Bordeaux
signals was only o-04^

Silicon Lines in B-type Stars.—In the deter-
mination of the radial velocities of B-type stars, the
wave-lengths of the lines of silicon are constantly
being used, but the values employed have not been
referred to modern standards of wave-lengths. The
lines in the spectrum of silicon alter as the tempera-
ture is increased and the enhanced or ionised lines
occur as doublets and triplets alternately and are
known as Si II, Si III, and Si IV as first differentiated
by Sir Norman Lockyer. A new determination of
the wave-lengths of those lines has just been com-
pleted by Mr. H. Barrell in the laboratory of Prof.
Fowler (Mon. Not. R.A.S., vol. 83, p. 322), and he
gives both the adopted values in International Units
and in Rowland's scale. While the instrument
employed in the determination was not the one that
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was most desired, since the latter is still in detention in

Russia, that employed gives, as is stated, " the desired

redeterminations with every possible precaution to

ensure a high degree of accuracy." As the silicon

wave-lengths are in very general use it is important
that these new values should be widely known ; they
are briefly summarised below :

Group
of lines.

Si II . .

Si III

Adopted
values in I.A.
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Research Items.

Cancer in the United States.—The incidence
of cancer in the United States is discussed by Dr. F.

Hoffman in an article in the World's Health for

May, p. 18. In the general registration area, the
cancer death-rate has increased from 74*4 in 191 1 to
83*4 in 1920 per 100,000 population, but in some of

the individual States is much higher, and, making
all allowances, the conclusion is that cancer is seriously

on the increase. A dangerous phase of the cancer
problem is that alleged cancer cures are gaining in

popularity, with results disastrous in the end. Dr.
Hoffman states that having personally investigated
the incidence of cancer among Indian tribes in the
south-west and in Bolivia, he is satisfied that malig-
nant disease in any form, and particularly cancer of

the breast, is extremely rare.

The Teeth of Piltdown Man.—In the American
Journal of Physical Anthropology (vol. vi., April-

June), Dr. Ale§. Hrdlicka publishes an important
contribution to the study of the phylogeny of man in

a paper on the dimensions of the first and second
molars, and their bearing on the Piltdown jaw. Dr.
Hrdlicka has subjected to a detailed analysis the
recorded measurements of these two molars in man,
and has made a careful examination of the material
in the U.S. National Museum. As a result, his con-
clusions are that the Piltdown molars are longer and
have a lower index than any group of modern men

;

as compared with early man they exceed in length all

prehistoric molars except one or two first molars
from Krapina, and, with one exception, present the
lowest breadth-index ; in breadth they are ordinarily
human. When compared with the apes it is clear
that they do not belong to this group, though
nearest in proportion to the gorilla. Of the fossil

apes, the teeth most closely resembling the Piltdown
teeth are those of Dryopithecus rhenanus, Pohlig, of
the Bohnerz Alb. Dr. Hrdlicka's general conclusion
is that the Piltdown teeth, primitive as they are,

belong to very early man or to his very near precursor,
while he suggests that the resemblance to the late
Miocene or early Pliocene fiuman-like teeth of the
Bohnerz Alb. m.ay legitimately raise the question
whether man may not have evolved altogether in
Western Europe.

Human Sacrifice as a Rain Charm in Northern
Rhodesia.—In January last a report appeared in
the Times which stated that eighty natives had been
arrested in Rhodesia for complicity in a case of
human sacrifice due to witchcraft. This report was
of peculiar interest in view of the fact that the natives
of this region, which lies about forty-five miles beyond
Mount Darwin, just on the boundary of Portuguese
territory, are noted for their addiction to witchcraft
in a form which presents some remarkable parallels to
the traditional rites and practices of European witches.
From the evidence given at the trial, of which an
account is given in the Times of June 26, it would
appear that in this instance it was not a case of
witchcraft in the generally accepted sense. The
sacrifice was offered by the Mtawara tribe to pro-
pitiate Mwari, the Great Spirit of the tribe, and thus
bring to an end a drought which threatened the tribe
with disaster. Mwari has two waves. One came
some generations ago from a branch of the tribe
living in what is now Portuguese territory and was
domiciled within a circle of trees, presumably a sacred
grove. This wife, Mashongavudzi, is an old woman,
past child-bearing, whose husband is dead. At her
death her place is taken bv another old woman who
assumes the same name. The second wife, Nechiskwa,
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is chosen from the family of Gosa, the chief of the
branch of the tribe in Portuguese territory, when a
child—the present holder of the office is about nine

years old—and must remain a virgin throughout- her
life. She is the Rain Goddess. When there is a
drought Gosa .sends an offering of limbo (coloured

cotton print) to the Mwari, which is placed near the

throne of the Rain Goddess. If rain fails to follow,

Mwari is angry because some one has seduced his

wife. The only remedy is that the culprit should be
sacrificed by fire. In this case suspicion fell on a
son of the chief who is in charge of the wives of

Mwari—an office which has descended to him from
his ancestors. The accused man was duly offered up
as a sacrifice by burning and, curiously enough, rain

followed in twenty-four hours.

Kata-thermometer Studies.—Dr. Leonard Hill's

campaign against the stagnant, warm atmospheres
which are encouraged by many of the modern plans
of warming and ventilating buildings is steadily

gaining the success it deserves. Cool moving air

and local radiant heat mean a cool head and warm
feet, which is the ideal state for human comfort and
efficiency. The stimulating qualities of an atmo-
sphere depend on its temperature, humidity, and
movement, and in the kata-thermometer Dr. Hill

introduced an instrument which gives directly a

measure of the cooling and evaporative powers of

the air ; i.e. the properties which through their

action on the skin determine the pleasantness for

man. " The Kata-thermometer in studies of body
heat and efficiency " (Medical Research Council

Special Report Series, No. 73, 1923) gives a mass of

data collected by Dr. Hill, Dr. H. M. Vernon, and
others, under a variety of conditions ranging from
boot and shoe factories to imitations of shipwrecked
sailors in the wind tunnel at Hampstead. There is

also a discussion of the theory and practice of the

instrument and a description of a recording apparatus
designed by Dr. E. H. J. Schuster. The section on
the relation of general metabolism to kata-thermo-
meter readings raises a question of considerable

importance to which no answer seems to be yet

available. Atmospheres which are " good " by Dr.

Hill's standard increase metabolism, and more food

is needed and desired. Riding on the top of a bus,

for example, instead of inside, means, as he points

out, a greater expenditure on food. It is also gener-

ally agreed that it promotes general healthiness

and vigour. But why is it that a high rate of meta-
bolism is better for the body than a low rate ? The
effect may be essentially psychological, but the point

requires discussion. The whole report will well repay
detailed examination.

Tsetse Flies.—The April issue of the Bulletin

of Entomological Research contains a report of

Drs. W. B. Johnson and L. Lloyd on tsetse fly

investigation in the northern provinces of Nigeria.

The authors bring forward evidence showing that

sleeping sickness can appear and become epidemic

in localities where the only tsetse carrier present is

the species Glossina tachinoides, and it is at least

probable that this insect is responsible for the disease

in certain localities where it abounds and the usual

carrier G. palpalis is rare, or wanting. Both G.

palpalis and G. tachinoides suck the blood to a
considerable extent of the non-mammalian fauna

—

probably that of reptiles. The two species can
tlirive where the wild fauna is reduced to its possible

minimum, and G. tachinoides where man is almost

the only available host. The authors anticipate that
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the work of controlling the latter species will resolve
itself into a study of the problems of clearing the
jungle, since curtailment of its food supply does not
appear likely to be effective. In the same journal Dr.
G. H. D. Carpenter contributes an article on the use
of artificial breeding places as a means of control
of Glossina palpalis. The breeding places took the
form of low thatched sloping roofs erected over

,
suitable loose soil in localities where the fly is known

:

to abound. The insects used the shelters as con-
venient places for depositing their larvae, which very
soon afterwards pupate. The result of the catches
from these shelters showed that in some cases they
were superior to the natural places selected by the
flies. It is concluded that, although the method
affords a ready means of collecting material for
laboratory investigations, it is ineffective as a means
of destroying the Glossina without other measures.
After very nearly a year the number of pupae de-
posited showed no appreciable diminution.

Brittle-stars of the Philippines.—The Smith-
sonian Institution has recently published, as volume 5
of its Bulletin 100, a memoir by Prof. R. Koehler on
the Ophiurans collected by the A Ibatross in Philippine
and Samoan waters. Out of the 227 species discussed,
68 are new, and these include examples of 5 new
genera. Since many of the other species had
previously been inadequately described, they too
now receive full description and illustration. The
illustrations are entirely photographic, a method
which Prof. Koehler claims as the only satisfactory
one for the systematist. When the photographs are
as good and as well-reproduced as are most of Prof.
Koehler's, and when, as here, enlarged photographs
of details are provided, then, on the whole, we agree
with this claim. But even when all the conditions
are fulfilled, explanatory diagrams are a most welcome
addition. The classification adopted is that of
Matsumoto, with a few modifications of detail (but
why Loemophiurida instead of Laemophiurida ?).
The work has been translated from the French by
Mr. Austin H. Clark into clear and easy English • we
would observe only that the English for " Lyon " is
" Lyons."

Fossil Bison from Central Minnesota.—From
a peat swamp overlying the iron ore at the Sagamore
Iron Mine, Riverton, Minnesota, bones of Bison
occidentalis have been recovered which form the subject
of a paper by Mr. O. P. Hay (Proc. U.S. Nat. Mus.,
vol. Ixiii., art. 5). The bones were at or near the
bottom of the peat, which overlies drift beds deter-
mined to be of about mid-Wisconsin age, so that
Bison occidentalis lived in Minnesota until the middle
of the last glacial stage, but how much longer cannot
now be determined. Whether the presence of the
remains of Bison bison, that also occurred in the
peat, indicates that the two animals were at one
time contemporaneous in that region, or whether
the existing buffalo arrived there after the other
had become extinct, is uncertain.

Giant Hornless Rhinoceros from Mongolia.—
In 191 3 Mr. Forster Cooper described under the
name of Thaumastotherium (afterwards altered to
Baluchitherium) osborni a huge rhinoceros-like animal
of which he had unearthed the remains on his
expedition to Baluchistan. A second species, B.
grangeri, was discovered at Loh, central Mongolia,
in 1922 by the third Asiatic expedition of the American
Museum of Natural History. This new species is

now described by Prof. H. F. Osborn (Amer. Mus.
Novitates, No. 78), who further makes the genus the
type of a new subfamily—Baluchitherinae. The
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author considers that the Baluchitheres will prove
to be unique, large animals of the age (Upper
Oligocene, or Miocene) in which their remains occur,
and that they were typical browsers feeding on the
branches of trees as do elephants and giraffes. W'hen
the neck was elevated and stretched the animal
would have attained a height of about fifteen, or

possibly sixteen feet. A restoration is given which
shows that at the shoulder Baluchitherium was
twice the height of the Indian rhinoceros with which
it is compared.

Late Mesozoic Batholites and Ore-deposits
IN Japan.—While the attention of geologists is

being justly redirected to the major "revolutions of

the globe," and to the relative rapidity of their

culminating episodes, it is well to note the evidence
of intervening epochs of unrest. The " Laramide
revolution " of Schuchert, which is held by many
to have heralded the great days of Andean crumpling,
can be traced back to " epeirogenetic " movements
in the Rocky Mountain area in late Cretaceous times ;

and these are now seen to have had " orogenetic
"

analogues on the other side of the Pacific. Here we
may observe, as a corrective of too rigid doctrine,

that the folding took place on the eastern side of a

continental mass. Prof. T. Kato of Tokyo {Japanese

Journ. ofGeol. and Geogr., vol. i. p. 77, 1922) describes

the intrusion of huge batholites of quartz-diorite and
granite into Jurassic strata in central Japan, and he
traces the famous copper-ores of the Yamahara
district in the province of Mimasaka to a late Mesozoic
epoch of unrest. The first result of the igneous
intrusions was the contact-metamorphism of the

sedimentary series. Then, at a temperature a little

below the critical point of water, tourmaline and
fluorspar were produced ; and the sulphide ores,

including copper and iron pyrites, pyrrhotine, and
zinc-blende, followed, and permeated the invaded
areas. Veins of quartz and calcite mark the final

stage. A neat diagram on p. 99 shows the succession

of igneous types, closing with rhyolites that reached
the surface. Volcanic manifestations continued into

Cainozoic times ; but the epoch of maximum dis-

turbance is assigned to the close of the Mesozoic era.

The paper is written in English and is very well

illustrated by photographs.

Petrography of Drill - cuttings from Oil-

Wells.—One of the first attempts in the United
States towards the intensive petrographic examina-
tion of rock-samples obtained while drilling oil-wells,

is described in an advance chapter (H) of bulletin

786 of the United States Geological Survey, by
Messrs. J. Gilluly and K. C. Heald. Their report

deals with the stratigraphy of the El Dorado oilfield,

Arkansas. Petrographic methods of correlation of

strata have come into prominence in England and
in several of the British - owned oilfields within the

last seven or eight years, but, so far as we know,
little attention has been paid by oil-geologists in

the United States to this phase of exploratory work.
The authors rely entirely on the lithological characters

of the samples, on their differentiation according to

the amounts of sand, clay, and lime present, while

limonite, lignite, or glauconite are specifically

indicated where sufficiently obvious. Any fossils

found are also carefully studied in conjunction with
this petrographic investigation, a collaboration to

be highly commended. It is, however, unfortunate
that the authors did not go a great deal further with
their petrographic work; the "heavy" detrital

minerals {i.e. those having a specific gravity greater

than 2-8) furnished by the samples would have
formed a much more definite basis of comparison
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and discrimination between the beds involved, and
zoning would have been facilitated accordingly.
Authigenous constituents of sediments vary qualita-

tively and quantitatively within small limits far

more than the more stable detrital grains do, and
for this, if for no other reason, the study of the
" heavy " minerals is always desirable. Notwith-
standing the neglect of these constituents, however,
the authors have grouped their samples into ten
zones, comprising parts of the Tertiary and Upper
Cretaceous formations in the district ; such zones
are of incalculable value to the drillers and others
engaged in exploring the field, but it would be
interesting to know how far such zones were con-
firmed or contradicted by similar work based on

' heavy " mineral assemblages.

Braciiystegia, a Tropical Source of Fibre
AND Timber.—Messrs. J. Burtt Davy and J. Hutchin-
son describe fifty-four species of Brachystegia in the
Kew Bulletin, No. 4, 1923. This genus is confined
to equatorial Africa, and is so dominant in the vast
forest area extending between the Limpopo Zambesi
watershed and the Katanga Plateau at the head
waters of the Congo River, and from Nyasaland to
the Angola Highlands, that this plant formation
might well be termed " Brachystegia Forest." All
species are trees with fibrous bark, sometimes con-
taining tannin, and the natives of Central Africa
use this bark for an extraordinary variety of purposes.
Brachystegia bark cloth is used for making grain
sacks and game nets, the fibres of some species being
used for the manufacture of cord and rope of all

sizes and for all purposes. Before the widespread
introduction of cotton goods, the principal clothing
of the native was bark cloth made of fibrous sheets
beaten out of the bark of several species of Brachy-
stegia. The timber of some species is described as
hard and durable and suitable for building purposes,
that of others as too soft. Undoubtedly both
fibrous bark and timber may have many industrial
applications, but the first step towards economic
development is a clear idea of the different species
of the trees and their different possibilities. To this
end the taxonomic study in the Kew Bulletin should
have great value, as one of the autjiors has studied
the plants in their native habitat and a first attempt
is made to indicate what different species are probably
intended by the vernacular names used by the natives.

Liberation of Prussic Acid from the Plant
Leaf.—The highly toxic properties of hydrocyanic
acid have caused the accumulation of a considerable
literature upon the subject of its production in
plant tissues from cyanogenetic glucosides under
various conditions. The problem is obviously not
simple, and, as occasional cases of stock poisoning
are traced to this source, its study has economic as
well as scientific interest. F. J. Warth has recently
studied the liberation of prussic acid from the tissues
of the Burma bean {Phaseolus lunatus), and supplies
some very interesting data in the Memoirs of the
Department of Agriculture in India (Chemical Series),
vol. vii. No. I. He points out that the amount of
prussic acid produced differs materially according to
whether the leaves are dried rapidly in the sun or
slowly in the shade. In the sun-dried leaf, hydrolysis
takes place with evolution of prussic acid, and if the
dried leaf be plunged into boiling water further
large amounts of the acid are given off ; this etfect
is not produced with the fresh leaf or slowly-dried
leaf. It appears that in the slowly dried leaf the
enzymic balance approximates to that in the normal
leaf, and in this balanced system prussic acid appears
to be further changed as rapidly as it is released by
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enzymic hydrolysis of the glucoside ; indeed, both
fresh leaf and slowly dried leaf show some capacity
to cause the disappearance of additional acid, if

added to water containing the crushed or powdered
leaf material.

Short-Wave Directive Radio Transmission.—
Franklin and Marconi have shown that when the
wave-lengths used in radio transmission are less

than 20 metres it is not difficult to get directive

transmission. For transmitting news and music,
broadcast directive transmission is not wanted, but
for broadcast reception it can be usefully employed,
as by its means interference disturbances may be
reduced to a minimum. Its principal use is in

connexion with point-to-point communication, i.e.

direct communication from one transmitting to one
receiving station. In particular it will be useful in

the new methods adopted of transmitting photo-
graphs by radio and for the remote control of mechan-
isms. In paper No. 469 published by the Bureau
of Standards, F. W. Dunmore and F. H. Engel give
the results of experiments with directive radio
transmission on a wave-length of 10 metres. As a
reflector they use a series of forty vertical parallel

wires all of which lie on the surface of a parabolic
cylinder. It is so mounted that it can be rotated
about a vertical axis. The focal length of the
parabolic section was made one-quarter of a wave-
length, 2 '5 m. (8 feet 2-4 inches). Each of the wires
was tuned to 10 metres, and they were spaced 30-47
cm. apart. A 50-watt three-electrode valve of the
coated filament type was used as a generator.
Radiation characteristic curves are given from which
it appears that at least 75 per cent, of the radiated
power is confined to an angle of 40°. It was noticed
that with this type of transmission the absorption
by buildings and other metallic structures was very
pronounced.

Weather at Eastbourne in 1922.—Eastbourne
Borough Council has recently issued its annual
report of the meteorological observations for the
year 1922. The records have been kept continuously
since 1887, a period of 36 years, so that valuable
statistics are available as to the weather and climate
of this much-favoured health resort. Observations
are supplied to the Meteorological Office and are
included in the Weekly, Monthly, and Annual
Weather Reports, as well as in the Daily Report of

Health Resorts, In addition to the observations at

Eastbourne the report comprises similar results for

other health resorts scattered over England, taken
from the Meteorological Office returns, from which
it can be seen that Eastbourne occupies a position

with a fairly equable temperature, with a large

amount of sunshine, and with a rainfall by no means
excessive. The mean air temperature in 1922 ranged
from 59-2° F. in August to 41-6° F. in January, and
the mean for the year was 49-9° F. The duration
of sunshine ranged from a mean of 10-40 hours per
day in INIay to 1-76 hour per day in December, the
mean for the year being 4-80 hours per day. The
mean monthly rainfall for 1922 ranged from 4-31 in.

for Januarj^ to o-6i in. for May ; the total for the 3ear
was 28-10 in. The prevailing winds were from the
west and north-west, though in most recent years
the prevailing winds have been from betAveen south-
west and north-west. From this prevailing direction

the air has to pass over the South Downs before
reaching the town, and, mixing with the air over
the sea, may often account for a fair amount of fog
in the Channel, in the neighbourhood of the Royal
Sovereign Lightship, and frequently may render the
air somewhat humid over the land.
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The International Air Congress, 1923,

T^HE second International Air Congress since the
*^ War was held in London on June 25-30. It

was attended by about 600 members representing
no less than 20 countries. The Duke of York was
president of the Congress, and the Duke of Sutherland,
Under-Secretary of State for Air, chairman of the
committee. The Congress was opened on June 25
with an address from the Prince of Wales. During
the week the meetings for papers and discussion were
held in the buildings of the Institution of Civil En-
gineers. Three days were devoted to these, while two
were utilised in visits to works and places of interest

to the members. Thus on Tuesday a large party
visited the Royal Aircraft establishment at Farn-
borough, while on Thursday the National Physical
Laboratory attracted many interested members.

In addition to the official gatherings, receptions

were given by the Lord Mayor and the Duchess of

Sutherland, while on Friday afternoon the Secretary
of State for Air and Lady Maude Hoare entertained

the Congress at a garden party at which the Duke
and Duchess of York were present. Saturday was

'i devoted to a final meeting, with the Secretary of

:_ State for Air in the chair, at which a number of

resolutions were passed. The Congress then ad-
journed to Hendon to view the Royal Air Force
Pageant, and the week closed with a successful

\ banquet, with the Duke of Sutherland in the chair.

: Colonel Lockwood Marsh, secretary of the Royal
Aeronautical Society, was secretary of the Congress,

and received the very cordial thanks of the Congress

\ for the admirable arrangements by which its success
: was secured.

For the papers and discussions the Congress divided
' into four groups, as follows :—(A) Aerodynamics, con-

struction and research ;
(B) power plants—fuels,

lubrication, airscrews, etc. ; (C) air transport and
navigation ; and (D) airships.

In each of these a number of interesting and
important papers were read ; the papers, with the
discussions, will be issued shortly in book form,

I

Readers of Nature will probably find most to interest

them in Group (A).

\. Some fifty years ago Lord Rayleigh directed atten-

tion to the effect of circulation of air round a cut
tennis ball, having spin, as well as forward velocity,

in modifying the motion of the ball and causing it to

follow a curved path. In his well-known book on

X aerodynamics, LanChester applied the same idea to

account for the lift on an aeroplane wing, and de-

scribed the manner in which the vortex system set

up round the wing was completed by two series of

trailing vortices shed off from each wing tip. These
carry away part of the energy and thus give rise

to a portion of the drag—known now as the induced
drag—which resists the motion of the aeroplane.

Lanchester's work was descriptive and its im-
portance was scarcely recognised ; numerical results,

figures, and mathematical calculations were needed
; before its great value was grasped. W^e now see that

it contains the solution of the problem ; the intuitive

eye of the genius forestalled the slower methods of

the mathematician, though laborious calculations and
I the work of expert draughtsmen and experimenters
1 were necessary to establish its fundamental truths.

Several of the most important papers in Section A
were devoted to this subject.

\ Starting from the known solutions of the flow round
an infinite cylinder moving uniformly in a fluid

in which there is circulation round the cylinder,

Joukowsky and Kutta transformed the motion into
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one about a long cylindrical body having a section
resembling that of an aeroplane wing, but with an
infinitely thin trailing edge. They obtained an ex-
pression connecting the lift on such a wing supposed
to be of infinite aspect ratio

—

i.e. infinitely long in
comparison with its width in the direction of flow

—

with the circulation. The motion is thus two-dimen-
sional in planes at right angles to the length of the
wing.
One of the stream - lines near the tail leaves the

wing at right angles to its upper surface, and unless
this point coincides with the trailing edge the motion
breaks down and the velocity becomes infinite. By
adopting a suitable value for the circulation the stag-
nation point can be brought into close coincidence
with the trailing edge, the motion becomes steady,
and the lift can be determined ; the value so found is,

however, some 20 per cent, too great, and the theory
does not account for the drag. There would be no re-

sistance to the motion of such a wing.
Major Low, in one of the papers read to the Con-

gress, gave an interesting account of a draughtsman's
method of applying the Joukowsky theory to a wing
of any form.

This simple two-dimensional theory was modified
by Prandtl and his school. He assumes the wing to
shed vortices all along its trailing edge from the
centre outwards, forming a vortex sheet which at a
little distance behind the aeroplane rolls up into a
single long vortex trailing away from each wing tip

in a direction opposite to that of motion, as in
Lanchester's suggestions. Thus the circulation, and
hence the lift, falls off as one passes outwards along
the wing ; and, assuming a law for its decrease,
Prandtl obtains an expression for the lift on a wing of
finite aspect ratio, and, by taking into account the
effect of the trailing vortices, for the drag considered
as due to the action between these and the wing
vortex—the induced drag. This accounts for a large
percentage of the observed drag. In England, Mr.
Glauert has done much in connexion with this theory,
which has been applied to the interference of the
channel walls on a model under test, to the theory
of the propeller leading to Froude's coefficient of
0-5 for the induced flow near the propeller, and to
other problems. Mr. Glauert's paper gave an im-
portant resume of the present position.

But there is a fundamental difficulty : the fluid is

treated as inviscid, and in such a fluid the motion of
a body will not set up vortices ; the body will ex-
perience no drag. Air is viscous, and the value of
the kinematic coefficient of viscosity has an important
bearing in aerodynamics, while the shearing forces set
up by the viscosity depend on the rate of change of
velocity in the direction normal to the flow. Now,
since the fluid, if viscous, is at rest relative to the body
at all points of its surface, the rate of change of
velocity, and therefore the viscous shear, will be greatest
close to the surface. The Prandtl theory supposes
that such viscous forces are sensible only throughout
a very thin film surrounding the surface, which suffices

to set up the circulation, and that outside this film

the equations of an inviscid fluid may be used.
Prof. Bairstow in his paper, after a reference to his

recent communication read before the Royal Society,

suggested that an attempt to relate the circulation
theory to the fundamental equations of motion, taking
viscosity into account, would lead to a determina-
tion of the friction on the surface of the aerofoil,

thus giving that part of the drag which is omitted
from the Prandtl theory. Promising work on these
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lines is in progress in the Aeronautical Department of

the Imperial College, South Kensington, which is thus
beginning its work as a centre of advanced research.

To turn to other parts of the discussions in Group
(A), mention must be made of a most important paper
by Mr. Handley Page on the slotted wing. The
author gave the most recent details of his wind-
channel tests on his device for enabling the pilot to

increase effectively the lifting power of the wing.

This enables him to land at a much lower speed than
would be otherwise possible. Reference must be
made to the paper for the figures ; it must suffice to

say that in the case of one section known as Airscrew 4
the maximum lifting coefficient was increased from
0-7 to I'l, while for the well-known section R.A.F. 15
the increase was from 0-55 to 0-95. The meeting was
pleased to hear from the representative of the Koyal
Air Force that the full-scale tests, so far as they had
been completed, were successful.

Methods of measurement in experimental work were
discussed in various papers. Col. Robert, of the
Technical Aeronautical Service of France, gave a
detailed account both of the precautions necessary to

secure accuracy in the results and of the delicacy of

the tests, thus confirming the experience of the
workers at the National Physical Laboratory, Ted-
dington. Our French colleagues are to be congratu-
lated on the possession of the new air-channel which
is now being installed. The channel is 3 metres, say
10 ft., in diameter, and the maximum air speed 30
metres, or about 100 ft. per second. The standardisa-

tion, or rather the intercomparison, of methods of

research was discussed by Sir Richard Glazebrook in

his paper dealing with the international tests now in

progress. Mr. Southwell described the most recent

apparatus at the National Physical Laboratory, and
I\Ir. M'K. Wood dealt with the accuracy of model
results and their comparison with full-scale work.
Among the other papers, one by Mr. Baumhauer, of

the Dutch Institute for Aeronautics, on the methods
of computing wing sections, met with general approval.

while Mr. North's paper on the technical development
of the aeroplane aroused much interest. It must
suffice to mention them, together with the papers on
stability by Mr. Barlow ; on control at low speeds, by
Mr. M'K. Wood ; and on testing of strength, by Mr.
Douglas. Another paper by Mes.srs. Baumhauer and
Groning dealt with the vibrations of an aeroplane wing,
a subject which is being investigated both at the
National Physical Laboratory and at Farnborough.

It will be obvious from the above that those
members of the Congress who attended Group (A) were
kept fully occupied with interesting and important
problems.
And now to conclude ; limits of space forbid any-

thing but the briefest reference to the other papers,
not that they were less interesting or less important
than those of Group A. There is no one better able
to speak on airship travel than Major Scott, with his
experience of two voyages across the Atlantic.
Colonel Richmond is an authority on airship structure,
while Signor Nobili has acquired a world-wide re-
putation from the success of the Italian ships. Some
comparison of their performance with those of our
own non-rigids would be interesting. Moreover, full-

scale experimental work, if airships are to be con-
structed on a scientific basis, is still required, though our
knowledge has been increased by recent American work.
Members attending Group B were interested in

various papers connected with engines, such as Mr.
Charlton's account of the crude oil engine, Wing-
Commander Hyne's description of engine work at
Farnborough, and the communications on lubrica-
tion by Dr. Stanton, Mr. Evans, and Mr. Hersey, while
on Wednesday morning the discussion on air mails
and the development of commercial a.viation by
General Williamson, Jonkherr van Hemstede, and
Mr. Handley Page attracted a large and attentive
audience to Group C. In every way the Congress
proved a great success, and its members acclaimed
Sir Samuel Hoare's toast at the concluding meeting,
" To our next merry meeting, Brussels, 1925."

The National Physical Laboratory, Teddington.

Annual Visitation.

ON Tuesday, June 26, the General Board of the
National Physical Laboratory made the annual

visitation to the Laboratory. As is customary on
this occasion, a number of members of scientific

and technical societies and institutions, government
departments, and industrial organisations were invited,

and the Laboratory was open for inspection. The
visitors were received in the new aerodynamics
building by Sir Charles Sherrington, chairman of the
Board, Sir Arthur Schuster, and the director of the
Laboratory.

Since the last visitation the Laboratory has been
somewhat extended, and Victoria House, acquired
a few years ago to meet the anticipated increased
demands of the work, has been converted for the
use of the Physics Department. ]\Iost of the tempera-
ture work involving the testing and standardisation
of mercury, resistance, and optical pyrometers is

carried out here, in addition to the investigations

of the newly created sound section. The Metallurgy
Department has been provided with much - needed
increased accommodation by the addition of a new
story to the Wernher Building, in which a number
of offices and small laboratories, as well as a special

room for high temperature work, have been equipped.
A very large number of interesting exhibits were

shown in the various departments. It is, however,
impossible to do more than describe briefly a few
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of the more noteworthy, which show the wide range
of phenomena, from the highly theoretical to the
severely practical, which the Laboratory is called
upon to investigate.

In the Aerodynamics Department the wind-tunnels
were shown in operation. In the duplex wind-
tunnel, which has a working portion 14 ft. wide,
7 ft. high, and 80 ft. long, two motors of 200 h.p.
develop wind speeds up to about no ft. per sec.

(75 miles per hour). A test on a Bristol Fighter
aeroplane was demonstrated in which, on a model
(i full size) having a motor -driven airscrew, an
experimental investigation of the effect of slip-

stream on the behaviour of the plane is being carried
out. The " whirling arm," which is driven through
a worm gear by a 12-h.p. motor giving speeds of
advance up to 50 ft. per sec, was shown employed
in the determination of the pressure distribution on
ellipsoids travelling in, circular paths. This has an
important application in the deduction of the stresses
imposed on the hull of an airship which is turning.
Another interesting exhibit showed an electrical

method of determining the stream-lines of an inviscid
fluid past an aerofoil of any given section. It can
be shown theoretically that the equipotential Unes
of a system consisting of an insulated conductor
between two charged parallel plates are identical
in form with the stream-lines in a perfect fluid flowing
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parallel to the plates past the same conductor. By
the use of exploring electrodes connected to telephones

through a three-valve audio-frequency amplifier, it

is possible to determine positions of the electrodes

which reduce -the sound in the telephones to a mini-

mum, and hence obtain the equipotential lines of

the system, or the stream-lines for the case of fluid flow.

In the Engineering Department a new method of

testing the efficiency of gear - boxes was shown in

which the difference of the input and output powers
is measured directly and not as a difference. The
method consists of the observation of the torque
produced as a consequence of the difference of the
input and output powers when the gear-box was
supported in a tilting frame. Apparatus was shown
for the study of explosions in closed vessels. This
has an important application in the design of internal

combustion engines where it is desirable that the
explosions should occur under the most favourable
conditions of temperature and pressure of the mixture.
This is, of course, largely influenced by the compression
ratio, which is, however, limited in effect by detonation
or " knocking " at high compression ratios.

In connexion with the experimental study of roads
and road materials a new plant for the preparation
of bituminous macadam was exhibited. The plant
consists of two units, one for mixing sand, etc., at

a temperature of 600° F., and the other for mixing
the aggregate with bitumen. It is capable of mixing
about six tons of road metal per hour. Other ex-

hibits included apparatus for the investigation of

fatigue under uniform bending moment, and its

correlation with the microstructure of the material

;

the endurance of ball-bearings under axial loading

;

and the hardness of materials as tested by their

ability to resist scratching by a diamond.
The main exhibit in the William Froude National

Tank was the method of determination of the stresses

liable to be set up in the rudder heads of ships when
the rudder is altered in certain definite ways. The
problem is one on which attention was focussed
during the War, when even with vessels which were
classed Ai at Lloyd's damage to stearing gear was
of much more frequent occurrence than was antici-

pated. For this purpose a ship model capable of

independent motion and external control was under
observation from the travelling carriage of the tank,

and the effect of putting the helm over at various
rates and through different angles investigated.

The experiments show that it is possible to add more
than 50 per cent, to the strain on the rudder head by
changing the helm too quickly.

Other exhibits included apparatus for determining
the stresses on a rudder behind a fin plate with twin
screws, and for the determination of the resistance,

rise, and angle of seaplane models in motion.
In the Metrology Department standard weights

were exhibited. In this connexion it is interesting

to note the experiments of the Laboratory on a new
material, stellite, as a substitute for platinum for

standard weights. Stellite, which is an alloy of

chromium, cobalt, and tungsten, is exceedingly hard,
and tests made on these weights show that it has
great promise as a platinum substitute. The weights
liave been under observation for two years, and have
liown that stellite possesses great stability ; weights
made of it remaining constant to less than i part
m 10,000,000 over that period.

A new gear-measuring machine was also exhibited
;

with this machine it is possible to measure the pitch
of teeth, tooth-shape, and thickness, concentricity
if teeth with the gear axis, parallelism of teeth with

1 he axis, radial symmetry of teeth, and the pitch
liameter. By ingenious arrangements " the profile
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of the successive teeth can be magnified and made
visible on a smoked glass and examined by projection
methods, while the variation from uniform motion
of two gears in mesh can also be critically examined.
A travelling microscope, in which many of the

errors prevalent in the usual form of travelling
microscope are eliminated, was demonstrated. In
addition, the instrument, by suitable gearing, gives
results simultaneously in inches and centimetres to
a ten-thousandth of an inch or centimetre.
The exhibits in the Electrotechnics Division in-

cluded the experimental arrangements for precision
resistance measurements, for research on buried
cables, for the determination of the errors of current
transformers, and for the photometric measurement
of lamps. An interesting demonstration of the
attraction of the suspended particles in oil to electrodes
at high potentials showed how such impurities can
diminish the insulating properties of oils used for
insulating high-tension apparatus. The illumination
building in which experiments on the window
efficiency of rooms are carried out was also open
for inspection.

The end hardening of gauges, which was in-

vestigated in conjunction with the Metrology Depart-
ment, was also shown here. The gauge is made
one electrode in a furnace and passes a heavy current
through a piece of graphite, which is thereby heated
to a high temperature. The portion of the gauge in
contact with the graphite thus attains a temperature
considerably above the critical temperature for steel,

and on dropping into water all the portion which
was above the critical temperature is very effectually
hardened. In this way only a very small proportion
of the material of the gauge is interfered with in the
hardening process.
The Wireless Division's exhibits consisted of

apparatus for measuring both the direction and
intensity of the electro-magnetic field from a distant
radio transmitting station, and for applying these
measurements to the study of the propagation of
electro-magnetic waves over the earth's surface. To
assist in this study of radiation problems, a trans-
mitting station using both damped and undamped
waves has been erected. An earth screen is em-
ployed at this station with various forms of antennae.
Apparatus was also shown for the absolute measure-
ment of the amplification produced by a valve
amplifier at audio - frequencies : this is used for the
testing and investigation of both valves and their
coupling transformers.

In the Radiology Division a Bragg spectrometer
was shown in operation for the examination of the
structure of metals and alloys. The method is a
modification of the powder method of determining
crystal structure, and has been extended to several
systems of alloys, including copper and aluminium,
copper and nickel. In each case it is found that in
solid solution the solute atom enters into the lattice
of the solvent by substitution. The structures of
such metallic compounds as CuAlj and AgMg have
also been determined by this method. Apparatus
consisting of a spherical ionisation chamber for the
investigation of the scattering of X- and 7-rays was
also shown. This problem is of interest in connexion
with deep therapy treatment using X- or 7-radiations,
where, unless suitable precautions are taken, it is

possible to obtain several times the desired exposure
due to the scattering effect of surrounding tissues.

In the General Physics and Heat Divisions the
exhibits were mainly of apparatus for determining
the thermal constants of materials. Among these
were a special calorimeter for use with substances
that react with water, new forms of immersion



72 NATURE [July 14, 1923

heaters for use at high temperatures, and apparatus
for determining the thermal conductivity of metals
up to within a few degrees of their melting-points.

Other apparatus exhibited was concerned with the

production of sounds of constant intensity and
frequency, and with the reflecting and absorptive

properties of materials for sound waves. A high

vacuum two-stage mercury pump was also shown,
by which pressures of less than lo'* mm. of mercury
can be obtained with a supporting pressure of 4 mm.
of mercury. The exhaustion speed for both gases

and vapours is extremely high, and drying chemicals

are unnecessary. The pump and its connexions
throughout are of steel, and the system is vibration-

less and noiseless.

Among other important exhibits in the Metallurgy
and Chemistry Departments was an induction furnace

in which metals of the highest melting-point can be
readily melted by the agency of eddy currents

induced in them from a surrounding high-frequency
current. Models illustrating the internal constitution

of alloys consisting of three or four metals were also

shown, together with a number of interesting micro-

photographs showing the structure of copper con-

taining oxygen and the deformation of metals under
the action of cutting tools.

In the Optics Division various forms of apparatus
used in colorimetric work were on view, together

with demonstrations of the methods used in deter-

mining the optical constants of lenses, prisms, optical

glass, and the performances of optical instruments.

An interesting and simple shadow method of showing
up striae and lack of homogeneity in glass was shown.

In the Electrical Standards .Division various

methods of measurement of electrical properties at

radio- and audio-frequencies were demonstrated.

River-terraces and Glacial Episodes.

A PENCK'S view, that the infilling of valleys with
^^^' glacial detritus in Central Europe indicates an
ice-extension, while the subsequent erosion of the de-

posits indicates an ice-retreat and therefore an inter-

glacial episode, has received wide acceptance, and has
been applied to areas where other causes may have
brought about the facts observed. A. Heim in Switzer-

land has kept in view the effect of general movements
of elevation or depression on river-erosion and valley-

choking respectively, and teachers in the British Isles

are not likely to have omitted such factors from their

explorations of existing features in the homelands.
W. Soergel, on the other hand (see Nature, vol.

108, p. 464, 1921) has felt that the infilling of the
valleys round the Rhine-vale and the subsequent
erosion must be due to climatic changes rather than
to earth-movement, and that much of the infilling is

due to frost-action.

There seems to be a feeling in Holland that
valley-terraces and " drift " accumulations in the

northern lowlands have been unduly linked up
with those of the Alpine area, and Prof. J. van
Baren has issued a critical paper in English, bear-

ing the long but expressive title, " On the cor-

relation between the fluvial deposits of the Lower-
Rhine and the Lower-Meuse in the Netherlands and
the glacial phenomena in the Alps and Scandinavia

"

(Mededeelingen van de Landbouwhoogeschool, 1922

;

Wageningen: H. Veenman, 1922; price f. 2.50). He
lays stress on changes in the position of the sea-level

and on tectonic movements generally, and even
ascribes to the latter many cases of disturbance in

deposits that have been regarded as glacial and as

pressed on by the Scandinavian ice-front. In his

desire to be free from the incubus of glaciers in the

central and northern Rhine-vale, he reverts (p. 13)
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to the old suggestion that rock-surfaces may be
striated by the sliding of stones dowii mountain-
slopes. There is a good deal in recent Dutch dis-

cussions of the subject that van Baren desires to
make more widely known, and a good deal that, will

seem to be a challenge to liritish workers, who have
felt that sound conclusions have been reached in regard
to the problems of the East Anglian " drifts." The
author's beautiful photographic illustrations shou
how much may be done with the unpromising material
of modern clay-pits.

Dr. C. H. Oostingh (Ber. Oberhess, Gesell. fur

Natur u. Heilkunde zu Gieszen, vol. 8, 1922) treats

of the " Geschrebe siidhicher Herkunft in Holland
und den benachbartein Gegenden," and, like van
Baren, is opposed to the suggestion of any glacia-

tion by land-ice of the hills about the central

Rhine. He regards the blocks from the south, of

which he has made careful collections throughout
Holland, and which are very often angular, as trans-

ported by ground-ice floating down the rivers. He
asks also for more complete petrographic information
as to the materials in the English Forest Bed that
have been attributed to the denudation of Germany
and the Ardennes. His extensive bibliography will

aid numerous English workers in this field.

University and Educational Intelligence.

Birmingham.—At a degree congregation held on
July 7, the Vice-Chancellor (Sir Gilbert Barling) con-

ferred the honorary degree of Doctor of Laws on
Dr. F. \V. Aston, in recognition of his distinguished

contributions to scientific knowledge.
The degree of D.Sc. was conferred {in absentia) on

Mr. C. S. Fox for a thesis on " The Bauxite Deposit

of India," and other papers on geological subject-

The degree of M.D. Avas conferred on the following :

—

J. C. Brash, C. C. Elliott, R. J. Gittens, A. P. Thomson,
and G. H. Wilson. There were 26 successful candi-

dates for the degree of IM.Sc., 94 for the honours

B.Sc, 68 for the ordinary B.Sc, and 29 for the degree-

M.B., Ch.B.

Bristol.—Prof. J. W. McBain is to give a dedica-

tion address in connexion with the opening of the

Chemical Laboratory at Brown University, Rhode
Island, United States.

The degree of Bachelor of Agriculture (B.Agr.) has

been established in the Faculty of Science. The
curriculum for the degree occupies 5 years, two of

which will be spent in the University (including the

Agricultural and Horticultural Research Station, Long
Ashton), two years in the Royal Agricultural College,

Cirencester, and the remaining year on a selected farm.

Cambridge.—Mr. G. C. Steward, fellow of Gonville

and Caius College, has been appointed fellow and

lecturer in mathematics at Emmanuel College. Mr.

A. H. Davenport has been appointed fellow and

bursar of Sidney Sussex College.

The Syndicate appointed to consider the regulations

for the' Jacksonian professorship on the vacancy

caused by the death of Sir James Dewar, recommend
that it be defined to be a professorship of natural

experimental philosophy as relating to physics and

chemistry, and suggest that a professor should be

appointed whose work would advance the knowledge

of chemical physics on the lines of recent physical,

atomic, and molecular research. The exact method

by which such researches may lead to finding a cure

for the gout—one of the prime duties of the professor

according to the will of the founder of the chair—may
at present be left to the speculations of the curious.

The Chemical Department Syndicate has issued a
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report on the extension of the buildings of the
Chemical Laboratory, showing an expenditure on
buildings and equipment during the last four years
of more than 75,000/. The annual report of the
Observatory Syndicate refers to work on proper
motions of stars, by plates exposed through the glass

and measured superposed film to film on old plates
taken with the Sheepshanks Equatorial 15 to 20
years ago. The chief points of interest in the report
of the director of the Solar Physics Observatory are
an account of Mr. C. T. R. Wilson's most recent work
on /3-ray tracks, continued investigation on the dis-

tribution of calcium flocculi and prominences on the
sun, the preparation and publication of a revised list

of unknown lines in celestial spectra, and work on
coarse diffraction spectra by crossing a prism and a
grating as originally suggested by Prof. Merton.
The Jubilee Celebration of the Cambridge University

local lectures was celebrated on July 6-9 by a con-
ference on various aspects of extra-mural teaching.

St. Andrews.—Prof. J. Read, professor of organic
chemistry (pure and applied) since 1916 in the Uni-
versity of Sydney, has been appointed to the chair of
chemistry and the directorship of the Chemistry
Research Laboratory. Prof. Read may be regarded
as the founder of the first school of organic chemistry
in the Southern Hemisphere.

Research bureaus have, during the past three or
four years, been created by boards of education in
many large and some small cities in the United
States. Ten years ago there were none of these
organisations : now there are upwards of 45. An
account of the constitution and functions of a score
of them, published last January by the Bureau of
Education, Washington, shows that while in every
case they collect and digest facts relevant to the
problems with which the boards have to deal, they
vary widely in importance and scope. Some
resemble the cost-accounting department of an
industrial concern, others a military intelligence
branch, and all have something of the character of
the special inquiries and reports department of our
own Board of Education. A city in which this kind
of development has been most noticeable is Detroit.
Here a highly enterprising and influential Depart-
rnent of Instructional Research has been at work
since 1914, formulating educational policies to be
carried out throughout the city-school system and
watching their operation. It works through its own
staff-director, three assistants, four regular clerks,

from three to twelve extra clerks, and a department
of supervision with separate sections for health,
English, exact sciences, social sciences, vocational
education, and fine arts, and in close association with
a department of special education responsible for
psychological measurements, assignments to proper
classes and direction of education of " atypical

"

children. A separate Bureau of Statistics and
JReference, with five officers and eight clerks, was
organised in 1918. At Indianapolis the research
department cost in 1921-22 11,500 dollars, and " in
dollars and cents has more than paid its way in
w atching leakages in receipts and expenditures, and
in suggesting more efficient methods of doing things
with smaller expenditures."

The West Indian Agricultural College in Trinidad,
which was opened on October 16, 1922, by Sir Samuel
Wilson, Governor of Trinidad and Tobago, has now
nearly completed the first academic year of its

existence, and this first year has been one of great
promise and encouragement. Via colcndi haud facilis—the motto chosen for the College—is a very apt
one, and it is well that those in authority with
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regard to Colonial affairs at home have come to
regard tropical agriculture as so serious a pursuit
that it has been deemed necessary to found a college
for the study of tropical agricultural matters. The
prospectus for the coming academic year has just
been issued, and in addition to containing information
as to College regulations and administration, it gives
detailed particulars of the various courses of instruc-
tion. Arrangements are made for a diploma course
which occupies three years and leads up to a diploma
in tropical agriculture. Facilities are also afforded
for special study by graduates of other universities

and colleges who desire to extend their knowledge of

subjects pertaining to tropical agriculture, and to
undertake investigations into these matters under
tropical conditions. Arrangements for a course in

sugar technology, which is one of the subjects for

the diploma course, are not yet fully completed, but
it is proposed to erect a model sugar factory without
delay. It is to be hoped that officers trained in

British colleges and universities who have been
selected to fill agricultural posts in the Colonies will

either be sent to Trinidad to take a special course
of study before taking up their appointments, or
will be given facilities for carrying out special research
at the College during one of their periods of leave.

If the College can be used for the further training
of our Colonial agricultural officers in the manner
suggested, very great benefits will accrue to agri-

cultural enterprises throughout the Empire.

The Imperial Education Conference, opened by the
Duke of York on June 25, concluded its sittings on
July 6. This is the second conference officially con-
vened, the first having been held in 191 1. A previous
conference, held in 1907, was organised by the League
of Empire. The current conference was fully repre-
sentative of education within the Empire in its official

aspects. The Irish Free State and Northern Ireland
were represented for the first time. The subjects
discussed included the qualifications of teachers and
mutual recognition of teachers' training and service
throughout the Empire, vocational training, leaving
certificates, rural education, the bi-lingual problem,
native education, and various administrative questions.
On the question of school examinations. Dr. H.
Murray, of Nova Scotia, made the important sugges-
tion that certificates should state the subjects taken
and the percentage of marks gained in each subject,
the several universities being left to determine
whether or to what extent each certificate should be
accepted for matriculation. He thought that, except
in special subjects, the value for the Dominions and
India of external examinations conducted by examin-
ing bodies in Great Britain was apt to be overrated.
Mr. W. T. McCoy, of South Australia, urged the
establishment of a Bureau of Education for the
Empire. He acknowledged the excellent work done
by the Department of Special Inquiries of the English
Board of Education, but pointed out that there was
no book or authoritative publication which supplied
information and statistics of education in the Empire
in a handy form. To the maintenance of such a
Bureau, he suggested, all the dominions, colonies, and
dependencies should contribute. In the evenings
addresses were given followed by discussion, the most
important being by Sir Robert Baden-Powell on char-

acter training and a brilliant address by Sir Charles

Lucas on " The Island and the Empire." An educa-
tional exhibition was organised in the Home Office

Industrial Museum and Westminster Training College,

which was opened by Mr. Wood, president of the

Board of Education. Hospitality was lavishly pro-

vided for the delegates, including a dinner given by
the Government, under the presidency of Mr. Wood.
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Societies and Academies.

London.

The Royal Statistical Society, May 19.—A. L.
Bowley : Death-rates, density, population and housing.
The death-rates and infant mortahty rates in the
urban districts of England in the years 1911-13 were
examined witla a view of testing their relationship
to the crowding of town populations. In Greater
London, for example, the death-rate in districts where
on the average there were 100 people to 100 rooms
tended to be 12-7; where there were no people to
100 rooms 13-9, and so on in arithmetical progression.
Six regions were considered separately, namely. Greater
London, South of England, Lancashire and the West
Riding, North-eastern coal district, Birmingham and
South Staffordshire, and the Nortli of England. In
the North, generally speaking, the death-rates were
higher and crowding and overcrowding more pre-
valent than in London and the South.—J. C. Dunlop :

The misstatement of age in the returns of the census
of Scotland. Age-periods, one including ages under
6 and the other ages 17 to 92, were discussed. A
considerable amount of error persists, but greatly re-

duced in quantity—a change at least partly ascribable
to an alteration of the wording of the age question in the
schedule issued to householders at the census of 192 1.

Royal Meteorological Society, May 20.—Dr. C.
Chree, president, in the chair.—J. E. Clark and I. D.
Margary : Report on the phenological observations
in the British Isles, 1922. An exceptionally cool and
sunless summer was experienced after mid-June.
Before this a fairly mild winter followed by a cold
early spring made fruit blossom late. Heat and sun-
shine of exceptional intensity signalised the latter
part of May and early June, resulting in unusually
rapid flower and insect development. Ripening was
very late, however, especially in the north and High-
lands, much hay being ruined or not cut till late

September. The dry October and November enabled
southern farmers to get well ahead with ploughing
and sowing. The isophene flower chart shows little

divergence from the lines giving the 30 years average,
on account of the acceleration due to May and June.
The migrant records indicate a similar sudden speed-
ing up of their movements. As a consequence of the
previous favourable summer and autumn there was
a remarkable display of blossom and fair fruit crops
despite the untoward summer.—T. G. LongstafiE :

Meteorological notes from the Mt. Everest expedition
of 1922. A systematic record of temperature was
kept on the outward march, at the base camp at
16,500 feet, and at the various climbing camps.
Night temperatures were taken with minimum ther-
mometers exposed to the sky on wooden boxes about
one foot above the ground. Day temperatures were
taken with sling thermometers. The lowest night
temperature experienced on the outward march,
April 12 to May i, was 8° F. on April 13 and 19, at
a height of 14,000 ft. The mean reading was 15° F.
The lowest night temperature recorded during the
expedition was - 12° F. on May 27 at Camp III. at
a height of 21,000 ft. The notes refer only to April,

May, and part of June, and on the northern side of

the main Himalayan axis of elevation. Totally
different conditions prevail on the southern side, and
the change from one to the other is abrupt. On the
north side of Mt. Everest the snow-level is put at
20,000 ft., and glaciers descend to 16,500 ft. Owing
to extreme dryness, evaporation is very rapid. Above
25,000 ft. snow disappears quickly with melting.
Probably the constant high winds greatly assist this

phase.
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Optical Society, June 14.—Mr. T. Smith, vice-

{)residcnt, in the chair.—S. G. Starling : Levels and
evcl bubbles. The factors affecting the efficienc\

of levels of the bubble form are discu.ssed. Benzol
xylol, chloroform, alcohol, and ether are used in

levels ; the physical properties of these, and also

of petroleum ethers distilled at various ranges of

temperature, are given. A new method is described

of obtaining calibration curves, by photograph-
ing the image of the bubble in a plane mirror,

so that the position of the bubble upon the scalt

is obtained for successive tilts given to the tube
The relations between temperature and width and
depth of bubble are obtained, and the results apphcd
to an explanation of the " constant " bubble ot

Messrs. E. R. Watts and Son, Ltd., which has th'

same length at all temperatures.—E. W. Taylor ;

The primary and secondary image curves formed
by a thin achromatic object glass with the object

plane at infinity. The shapes of the primar>' an'!

secondary image curves formed by a thin simpl

lens of an object plane at infinity can be readily

determined. The image curves in the case of a

double object glass of ordinary thickness, and with

the inner curves approximately in contact, corre-

spond very closely to those of a simple lens of the

same power, and are only very slightly affected by
the use of different glasses.—T. F. Connolly : A neu
form of balloon theodolite. The instrument 1

designed primarily for the observation of driftin.L;

balloons where it is desired to follow closely and
consecutively the movements of the balloon and to

note periodically the time and the simultaneous
altitude and azimuth observed. The horizontal and
vertical circles are brought together in such a way
that a single index serves for reading both. A large

field achromatic magnifier is so arranged that a
" stand off " view is secured. The usual vernier

has been abolished and replaced by a single index

Estimations of the degree intervals are made on

each circle to o-i°.

Geological Society, June 20.—Prof. A. C. Seward,
president, in the chair.—K. S. Sandford, A. S
Kennard, B. B. Woodward, and R. C. SpiUer : Tli

river-gravels of the Oxford district. Ancient rivci

terraces occur in the headwater region of the Thames
basin, west of the Chiltems, and maintain the same
curve as the thalweg of the present rivers with which
they are associated. There is no discontinuity of

the terraces of the headwater tributaries of the

Thames at their confluences near Oxford. Three
terraces are identified above the present flood-plain.

Below the lowest are flood-plain gravels, and a sunk
channel has been identified. Each terrace contains

a warm-climate fauna, with Elephas antiqiiiis. The
Proboscidea are represented by a suite of forms,

from Elephas antiqmis of archaic characters to the

Siberian mammoth. The warm-climate fauna hnger-

long in the area. Palaeolithic implements are scarce

unabraded specimens are of Acheulean culture.

—

L. Dollo and P. T. de Chardin : The deposits of

Palajocene mammalia in Belgium. The four known
deposits in Belgium at Erquelinnes (Hainaut),

Orsmael (Brabant), Leval (Hainaut), and Vinalmont
(Li^ge), containing Palaeocene mammalia, are of

Sparnacian age (=Upper Landenian). They have
yielded remains of marsupials, Insectivora, Camivora,
rodents, Condylarthra, Amblypoda, perissodactyls.

and primates. No remains of Thanetian mammalia
have been discovered in Belgium, and therefore the

continuance into the Sparnacian of Belgium of the

genus Adapisorex recorded from the Thanetian of

Cemay is noteworthy.
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Paris.

Academy of Sciences, June i8.—M. Guillaume
Bigourdan in the chair.—M. Mesnager : An indefinite

thin plate, uniformly loaded, supported by points

regularly spaced.—Marcel Brillouin : The possibility

of studying the phenomena of radiotelegraphy on
reduced models. A model constructed on the scale

of one-thousandth could be made to serve many
useful purposes. The modifications necessary to
secure similitude are discussed.—P. Sergesco : Sym-
metrisable nuclei.—Serge Bernstein : The extremal
properties of polynomials and of integral functions
on a real axis.—Bertrand Gambier : Minimal curves :

curves of constant torsion : Bertrand curves. The
deformation of the paraboloid and hyperboloid of

revolution.—A. Petot : The mode of working of

automobile brakes.—Etienne CEhmichen : The flights

carried out at Valentigney (Doubs), on April 28 and
^lay I, 1923, on the helicopter " Othraichen-Peugeot,
No. 2." A detailed account of two flights with this

machine.—Max Morand : The electromagnetic radia-
tion of electrified particles.—L. Fraichet : The
magnetic testing of steels under traction. Elastic
limits. The variations in the magnetic state of a
steel under varying load show a permanent molecular
change at a point named by the author " the true
elastic limit." This point is lower than that corre-
sponding to a permanent extension of the bar ; the ratio

between the "true elastic limit," thus defined, and
the limit of proportionality is 0-7 to 0-95 for ordinary
steels after annealing, and 0-5 to 0-65 in ordinary
steels after tempering.—Paul Woog : Some phenomena
of the superficial alteration of glass, capable of
detection by high-tension currents. The phenomena
described depend upon the presence of a layer of
sodium carbonate on the glass and its absorption
of traces of water from oil, resulting in changes of
electrical conductivity.—Leon Guillet and Marcel
Ballay : The influence of cold hardening on the
resistance of metals and alloys. The changes in

the electrical resistance of metals produced by cold
hardening are less than 4 per cent. All the pure
metals examined (except lead and tin) showed
increased resistance. A brass (68/32) showed a
21 per cent, increase of resistance. In all cases,

annealing restores the original resistance.—A. Dau-
vjllier : Paramagnetism and the structure of the
atom.—P. Job : The complex ions formed by silver

salts and ammonia or the substituted ammonias.
The equilibrium constant of this reaction has been
studied by measuring the potential differences
between a silver electrode and two solutions con-
taining silver nitrate and silver nitrate plus amine
at varying temperatures. Results are given for
ammonia, diethylamine, ethylenediamine, and hexa-
methylcnctetramine.—Marcus Brutzkus : Contribu-
tion to the theory of internal combustion motors.

—

T. Hackspill and A. Conder : In the ordinary method
of manufacturing liquid carbon dioxide, the gases
from the combustion of coke are absorbed by cold
potassium carbonate solution, and the pure carbon
dioxide required for compression recovered by
heating the potassium bicarbonate solution thus
obtained. Investigation of a case of rapid corrosion
oi the condenser of a compression plant showed that
ferric nitrate was being produced. This has been
traced to oxides of nitrogen produced during the
combustion of the coke. These are fixed by the
alkali, but small quantities of nitric oxide can arise
from the interaction of carbon dioxide and potassium
nitrite, and this is the source of the corrosion.—Max
and Michel Polonovski : Di-iodomethylates in the
eserine series.—Mile. Brepson : The formation of

soils in the region of Saulieu (Morvan). In this

region the process of soil formation is simple, and is

due to the decomposition of the subjacent rock under
the influence of atmospheric agents : the action of

wind or streams plays only an insignificant role.

—

J. Barthoux : Observations relating to the genesis

of certain manganiferous deposits.—C. E. Brazier :

The magnetic agitation at Pare Saint-Maur and at

Val-Joyeux, and its relation with solar activity.

The variations of the solar activity show no relation

with the position of the earth in its orbit, while the

magnetic agitation has a clear seasonal variation.

For this reason the amplitude of the annual variation

of the magnetic agitation is compared with the solar

activities, lo-year periods corresponding with definite

solar conditions being chosen. This annual variation

of amplitude follows fairly well the changes in the
solar activity. — Femand Obaton : Experimental
researches on the reddening of cherries. The
reddening of cherries depends on the temperature,
and light has no direct action on the phenomenon :

a study of the respiratory coefficient showed that
an absorption of oxygen accompanies the reddening
process.—A. Goris : The chemical composition of

Monotvopa Hypopitys.—Ch. Kilian : Coefficients of

utilisation and velocity of growth in fungi.—Emile
Haas : The undulation of fatigue in different regions

of the spectrum.—A. Desgrez, H. Bierry, and F.

Rathery : The action of insulin on glycaemia and
acidosis.—P. Benoit : Ovogenesis and segmentation
of Myrioihela Coksi.—L. Mercier and R. Poisson :

A case of accidental parasitism of a Nepa by infusoria.

—A. Policard and G. Mangenot : Cytological researches

on the condition of the oil in oleaginous seeds. The
ripe seed.—Maxime Menard : Ten cases of pregnancy
after treatment of fibroma of the uterus by X-rays.

—J. Chevalier and Femand Mercier : The pharmaco-
dynamic action of the insecticidal principle of

pyrethrum flowers.

Perth (W.A.).

Royal Society of Western Australia, December 12.

—

Mr. E. de C. Clarke in the chair.—L. Glauert :

(i) Contributions to the fauna of Western Australia,

No. 3. A new species of burrowing crab is described.

(2) Cidaris comptoni, sp. nov., a cretaceous echinid

from Gingin. This is the first fossil sea-urchin to

be described from Australian cretaceous formations.
Affinities are noted with echinids from the white chalk
of England and lower cretaceous beds of N. Africa,

Sinai, and India.—R. J. Tillyard : The Embioptera or

web-spinners of Western Australia. The history of

the insects as revealed by Palaeozoic fossils is described.

The previously recorded Oligostoma hardyi and a new
species, O. glauerti, are discussed.—L. Glauert : An
annotated list of lizards from Wallal. The list

includes one new species.—C. A. Gardner : Second
contribution to the flora of Western Australia.

Eight new species are described, one establishing

a new genus and introducing the family Ericaceae

into the West Australian flora.

March 13.—Mr. E. de C. Clarke in the chair.

—

E. S. Simpson : Secondary sulphates and chert

in the Nullagine series. In the softer beds of the
Nullagine (Keweenawan ?) series, which covers large

areas in the north-west of Western Australia, gypsum,
epsomite, tamarugite, pickeringite, copiapite, alunite,

and jarosite occur as vein fillings, efflorescences or

imbedded crystals. Chert is widespread as hill-

cappings and waste therefrom. The paragenesis of

the minerals is detailed and their origin traced to

weathering of pyrite and marcasite concretions

which are abundant in the series. New analyses of

the minerals are given, also the striking chemical
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differences between the ground-waters of the Null.igine
area and of the Dry Lake region.— L. Glauert :

Contributions to the fauna of Western Austraha,
No. 4. A freshwater isopod, Phreatoicus palustris,

sp. nov., recently found in the swamps and small
lakes near Perth, is described. The animal is closely
allied to species found on Mount Kosciusko (5700 ft.)

and Baring Tops (5000 ft.) in New South Wales ;

on Mt. Wellington (3800 ft.), Tasmania ; on Dividing
Range (2000 ft.), Victoria ; on Table Mountain
(2000 ft.), S. Africa ; and in New Zealand, blind,

in wells. Its distribution suggests former land
connexion between New Zealand, Australia, and
S. Africa.—T. H. Withers : An Australian cretaceous
cirripede. Additional material from Gingin shows
that a barnacle previously described by R. Etheridge,
junr., as Pollicipes (?) ginginensis is a species of
Calantica (Scillaelepas),

April 10.—Mr. E. de C. Clarke in the chair.

—

A. D. Ross and R. D. Thompson : Magnitude observa-
tions of the star Beta Ceti obtained since the recent
reported outburst. The reported increase in intensity
can be explained by the fall into the star of a body
of planetary size.—E. O. G. Shann : The present
position in international exchange. A critical dis-

cussion is given of the various schemes to regain
stability.

Sydney.

Linnean Society of New South Wales, March 28.

—

Mr. G. A. Waterhouse, president, in the chair.

—

G. A. Waterhouse (annual address) : (i) Biological
survey of Australia. Attention was directed to the
slaughter of Australian marsupials for the sake of

their skins, and to the export of enormous numbers
of birds. The scientific interest of the fauna is

evidenced by the number of collecting expeditions
visiting Australia. The protection of the flora is

a necessary corollary of any attempt to protect the
fauna, and support is given to a recent suggestion
to preserve the forests of all those portions of New
South Wales which are more than 4000 feet above
sea-level. (2) A further account of breeding experi-
ments with the Satyrine genus Tisiphone. An
account of the family from an orange female caught
at Port Macquarie, April 17, 1922. This female had
probably not laid any eggs before her capture, and
she laid 14 eggs in captivity, from which 12 butterflies

were obtained. The family shows, in the general
shape of the forewing markings and the absence of

the hindwing band, a closer approximation to abeona
than to morrisi ; the colour of three-fourths of the
specimens is that of abeona rather than morrisi, but
the size and coloration of the ocelli approximate
rather to morrisi than abeona.

Mr. A. F. Basset Hull, president, in the chair.

—

R. Greig- Smith : The high temperature organism
of fermenting tan-bark. Pt. ii. In the process of

white-lead manufacture, the spent bark, before being
again used, is subjected to a preliminary fermentation
in which moulds play a part. Several that were
isolated were able to convert cellulose into soluble

products capable of being attacked by the high-
temperature organism. The tempered bark contains
humic acid as a typical constituent, and this substance
is fermentable. Tempering is clearly a biological

process in which the woody matter of the bark
is altered to substances that can be fermented by
the high - temperature bacterium.—J. McLuckie :

Studies in symbiosis. No. 3. A contribution to the
morphology and physiology of the root-nodules of

Podocarpus spiniilosa and P. elata. The development
of the root-nodules of these two species of Podocarpus,
the method of infection of the roots by the bacteria,

the distribution of the bacteria in the cells, and of

the fungal hyphae which are frequently present, :i:

discussed. The nitrogen-fixing power of the organi.->:..

causing the nodule formation has been estimated.

—

G. F. Hill : New Termites from Central and South-
East Australia. One new species of Coptotermes
and two new species of Eutermes are described.
The Australian termite fauna now comprises 6 species
of Coptotermes and 28 species and i variety of
Eutermes.—T. G. Sloane : Studies in Australian
entomology. No. xviii. Synoptic tables of the
Australian species of the genera Dyschirius, Craspedo-
phorus, and Dicrochile are given, and a table of
genera of the tribe Odacanthini—introducing
genera.

Calcutta.

Asiatic Society of Bengal, June 6.—S. L. Hora :

The adhesive apparatus on the toes of certain geckos
and tree-frogs. It appears probable that all such
adhesive apparatus consist of mere friction devices.

—

M. J. Seth : A memuscript Koran in classical Armenian.
—L. R. Rau : On the age of the Uttatur marine
transgression. The fossils in the lowermost Uttatur
deposits and their correlation with foreign equivalents
appear to show that the term " Cenomanian trans-

gression," now generally employed for this encroach-
ment of the sea on land in Southern India during
cretaceous times, does not faithfully represent it in

point of time and has to be modified so as to accord
with an older age.—R. Chanda : (i) Note on the
discovery of supposed Neolithic writing in India.

The inscription on one neohth is evidently a modem
date in Arabic numerals. The other object is not
a neolithic artifact, and the letters are probably
scratches. (2) Prof. Mazumdar on the dates of the
Sanchi inscriptions. A fifth test letter, dha, for

distinguishing post - Mauryan Brahmi. — N. K.
Majumder : Siddhanta-Sekhara of Sripati. A brief

introductory account of an important treatise on
Indian astronomy, Siddhanta-Sekhara, by the reputed
Indian astronomer, Sripati, of the eleventh century
A.D. Recently a copy was discovered in the Trivan-
drum Palace Library, and a few other copies in the

Government Oriental Manuscripts Library of Madras.
—C. B. Kloss : On Blyth's hu\hn\. ' {Xanthixus
flavescens). Specimens from North Cachar are

sufficiently different from specimens collected in

Arrakan to be accepted as representing a new
sub-species.—P. C. Mahalanobis : A first study of

the head-length of Bengal castes and tribes. A
biometrical analysis of the head-length of 36 Bengal
castes and tribes.

Official Publications Received.

Records of the Survey of India. Vol. 16 (Supplementary to General

Report, nf20-21). Annual Reports of Parties and Offices, 19-20-21. Pre-

pared under the direction of Col. C. H. D. Ryder. Pp. iv+ 140-hlO maps.

(Dehra Dun : Trigonometrical Survey.) 4 rupees ; 8s.

Canada. Department of Mines : Mines Branch. Summary Report of

Investigations made by the Mines Branch during the Calendar lear

ending December 31, 1921. Pp. 346+ 20 plates. (Ottawa : V. A. Acland.)

Mellon Institute of Industrial Research of the University of Pitt«bur;;h.

Tenth Annual Report on the Industrial Fellowships of Mellon Institute,

liy Edward R. Weidleim, for the Institutes Fiscal Year, March 1, 1922, to

March 1, n>23. Pp. vi + 20. (Pittsburgh, Pa.)
, „. -i

Proceedings and Reports of the Belfast Natural History and Philo-

sophical Society for the Session 1921-22. Edited by Arthur Deane.

Pp. viii+ 131. (Belfast) 5s.

ReiKjrtof the National Research Council for the ^ ear July li 1^1. to

June 30 1922. Pp. iv+S5. (Washington : Government Pruiting Office.)

Diary of Societies.

TUESDAY, Jl-ly 17.

Royal Anthropological Institute (Special Meeting), at 8.15.—Pr.

D. B. Derry : The Discovery of Fossil Human Bones in Egj'pt, possiDiy

of Pleistocene Age.
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Muscular Exercise.^

By Prof. A. V. Hill, F.R.S.

Introduction.—Muscular exercise is a subject in

which most people are interested. It is fortunate

therefore that, in this direction, physiology has made

greater progress into the intimate working of the body

than perhaps in any other. The means by which bodily

movements are carried out is muscle. Muscle is the

red meat. There are three kinds of muscles : the

voluntary muscle of the trunk and limbs, governed

—

or at any rate governable—by the conscious will of

the individual ; the involuntary muscle of the blood-

vessels, of the alimentary and excretory, the so-called

vegetative, system ; and the cardiac or heart muscle,

the muscle which pumps the blood round the body.

Muscle from the microscopic point of view is made
up of a large number of similar thin fibres, about

- ,', „ inch in diameter, and made of a jelly-like substance,

running more or less parallel to one another. They are

liberally supplied with minute blood-vessels from which

they obtain their supplies of oxygen and food.

The voluntary muscle fibre is long and regular, and

has obvious and characteristic cross-striations. The

involuntary muscle fibre is smooth and long, with

obvious nuclei, and generally occurs in thin sheets.

It shows no sign of cross-striations. The heart muscle

is vividly cross - striated, but its fibres are shorter

and connected physiologically with one another, not

running regularly in considerable lengths, their direc-

tions corresponding to the lines in which the walls of

the heart are required to shorten, in order to expel

the blood efficiently.

The voluntary muscle is excited by a voluntary, a

so-called medullated nerve : the involuntary muscle

by an involuntary, a non-medullated nerve : the heart

beats automatically of itself, though its beats can be

influenced reflexly through two nerves.

In function the muscles differ very widely from one

another. The voluntary muscle moves very rapidly,

indeed in some small animals the rapidity of its response

is almost incredible—one knows the amazing quickness

of a little bird jumping from twig to twig, but this is

iis nothing compared with the speed with which some
small insects move their wings, a speed which one can

detect from the high-pitched note they emit. The
voluntary muscle is very powerful ; it is usually

' Discourse delivered at the Royal Institution on Friday^ February 16.

" geared up " to increase the quickness of movement

of the limb to which it is attached ; if the flexor

muscles of the arm of a powerful man were connected

directly to a heavy load, they could lift a weight of

about half a ton.

The voluntary muscle is very efficient for movements

of moderate speed : it is very wasteful, however, if

used to maintain a force for a long time, or if required

to contract, either very rapidly or very slowly. The

involuntary muscle, on the other hand, moves only

very slowly : it takes seconds to perform what a

voluntary muscle can do in a few tenths or hundredths

of a second ; it is very economical, however, in main-

taining a force for minutes, or hours, for intervals

maybe thousands of times longer than would be

enough to produce complete fatigue in a voluntary

muscle. The heart muscle moves at an intermediate

speed : in man from 40 to 200 times a minute, depending

on his health and training and state of exercise : in

little animals faster, in large animals slower : it beats

only—it never maintains a contraction—it would, so

to speak, lift a weight up and down, but it could

never keep it supported : it is amazingly infatiguable

—

it has a first call on the oxygen of the blood, and it

can perform the most prodigious athletic feats.

A muscle's function is to " contract." The word

contraction—drawing together—very well defines the

activity of muscle : its volume does not alter when

it contracts : like a piece of elastic it merely draws

—

or attempts to draw—its ends together. The sheaths

of the muscle fibres are continued as tendons, and

these tendons are attached to bones, so that when

the muscle draws together the bones revolve about

their common joint, and movements are produced.

In heart muscle, the whole organ, in the form of two

pumps, with inlet and outlet holes and suitable valves,

is simply a closed vessel with powerful contractile

walls which—by their drawing together—expel the

blood into the arteries and around the body.

The fibres of voluntary muscle are bound together

into anatomical and functional bundles—the so-called

muscles—doing special duties in special ways and in

special distributions. If a muscle be required to move

through a long distance its fibres are parallel to the

length of the muscle and long : if it be required to
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move only through a short distance^ but to exert a

more powerful pull, its fibres run partly across the length

of the muscle, they are shorter, and there are more of

them : length of movement is sacrificed to strength.

Nervous Control.—The muscles have their activities

controlled and co-ordinated by the nervous system.

Partly this co-ordination is conscious and voluntary;

mainly, however, it depends upon involuntary reflex

control. In the body, in addition to the ordinary

sense-organs is a complex and very important sensory

system — the proprioceptive system — which deals

mainly, or only, with the position, translation, and

rotation of the body, with the stresses and strains in

the muscles, with the positions and movements of the

limbs. This system keeps the nervous system informed

about the movements, passive or active, of the body,

and about the strains and stresses, passive or active,

of the muscles : and when anything happens, with

amazing rapidity and almost unerring accuracy, the

appropriate reaction is made, so that the balance or

the posture is maintained, the integrity of the body is

safeguarded, and the end in view is reached. Efficiency

and skill at games, power and economy in violent effort,

the faculty, in the literal sense, of falling on one's feet,

all depend upon these quick, silent, overmastering, and

generally unconscious reactions, dictated by the nervous

system on the receipt of urgent messages from tendons,

joints and muscles, or from the little sense organs

associated with the ear.

Skill, power, and economy of muscular effort depend

upon the effectiveness of these reactions
;

partly this

muscular sense can be acquired, partly it is inborn,

partly it is conscious or semi-conscious (though always

inarticulate), partly it is reflex and instinctive : in

any case it represents a highly developed and a very

beautiful and important property of the nervous

system. The instinctive skill, quickness, and economy

of the gymnast or climber, of the mechanic, airman,

tennis player, or athlete, depend upon a vivid and

readily reproducible picture in the brain or nervous

system, a 'picture^ as Pear puts it, 0/ muscular exercise

in terms of the sensations which effective and successful

movements produce. This lecture is intended to deal

more particularly with quite another aspect of muscular

exercise. To stress the energetic side of exercise,

however, without any note on its intellectual and co-

ordinative side, would give quite a false impression of

the interest and variety of the subject.

Energetics.—Let us turn now to what one may call

the energetics of muscular activity, of the capacity for

doing work, or producing movement, of the cost of that

work—of what we call " efficiency "—and of the

conditions which limit that capacity—of what we call

" fatigue." When a muscle contracts it can do work,

which can be measured in gm. era., or in ft. lb. I

This capacity for doing work seemed to physiologists

to be the primary thing, until it was realised compara-

tively lately t\\aX force, rather than work, is the fund

mental product of muscle. To maintain a state 01

contraction—even when no work in the mechanical

sense is being done, as, for example, in pushing an

immovable object, or in holding a weight at a fixed

level—is just as tiring and expensive as actually to do

mechanical work. The function of a muscle, therefore,

is to pass from one state of stress to another state of

stress without necessarily altering its length at all

:

if its load, or the resistance to its motion, be such that

the muscle can shorten when its tension rises, it will

of course do work in the mechanical sense : if, however,

it maintain its state of tension without shortening at

all, it will, none the less, require energy and become

fatigued. Indeed, one knows that the most fatiguing

exercise is to hold something, say at arm's length,

without moving it up or down, without therefore

doing any work at all in the mechanical sense.

Isolated Muscle.— Fortunately, for physiology',

muscles can be isolated, and made to continue their

function of contracting for days after removal from

the body. It is easy to keep a frog's isolated muscle

alive, in the sense at any rate that it will react to a

stimulus, for many days. Moreover, the chief function

of a muscle, indeed in a cold-blooded animal the only

function, is simple and easy to detect and measure :

the function of movement, of maintaining a posture,

of exerting a force, is so extremely important to the

animal that a \'ery large proportion of its body has

been devoted to this single highly differentiated

purpose. Fortunately also it is easy to apply an

artificial stimulus to a muscle, the electric shock,

which produces no injurious effects and leaves the

muscle ready to react again in a similar way a large

number of times. A single sharp burst of electric

current excites the muscle fibre to give the simplest

and most fundamental unit of physiological response,

the muscle twitch. In a twitch the tension rises,

attains a maximum, and then falls again to zero, the

whole cycle occupying anything from a small fraction

of a second up to several seconds, depending upon the

nature and condition of the muscle.

Now, in a voluntary muscle it is often—indeed

almost always—^necessary' to maintain a force, or to

exert a pull, for a finite and determinate time, not

simply to give a tug and have done : and in such

muscle this continuous pull can be produced by a

rapid succession of stimuli each occurring before the

effect of the previous one has passed off. One's own

muscles do not appear to be obviously imsteady when

exerting a voluntary effort : it can easily be shown,
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however, by a delicate electrical device that 40 to 50

obvious vibrations per second occur in them, and that

they are really reacting discontinuously to a rapid

stream of stimuli : even the shortest voluntary con-

traction of which the human muscles are capable is

due to a volley of impulses shot at it, along the nerves,

by the brain. Each separate unit of effort, however,

which goes to make up the complete contraction is ex-

pensive^each requires energy just as each stroke with a

pump requires energy. It is obvious, therefore, why the

maintenance of contraction is expensive and fatiguing.

Fatigue.—Nearly all the recent and important

advances in muscle physiology have resulted from a

study of the phenomena of fatigue. We all know that

there is a limit to muscular exertion, a limit which is

set by what we call fatigue. If an able-bodied man

take exercise at a very small rate, e.g. by walking, he

remains comparatively untired for long periods : if he

takes exercise more violently he becomes tired more

quickly : if he exerts himself with the extreme effort

of which he is capable, he is completely exhausted in

less than a minute. There are many different kinds

of fatigue, but the one we are discussing now, from the

study of which so much light has been shed on the

nature of muscles, is the extreme athletic fatigue which

results rapidly from very violent effort. By it the

finest athlete in the world may be overcome within a

minute. It is a simple and comparatively intelligible

thing. We can reproduce it readily in isolated muscle,

deprived of its circulation. Let us subject an isolated

frog's muscle, every second or two, to an electric shock,

and record its contraction • we find that the response

changes in a regular and progressive way, the force

exerted becoming less, the contraction being developed

rather more slowly and continuing much longer,

relaxation being much drawn out. Finally, the muscle

becomes inexcitable. Now in the intact animal, in

man, we know that even extreme fatigue is rapidly

recovered from, and this recovery is attributed to the

circulation. If the circulation be hindered by a

cramped position recovery is slower. If the fatigued

isolated muscle be left in a chamber free of oxygen, no

sign of recovery occurs : if, however, it be left in

oxygen, in a few hours complete recovery will take

place, and the muscle will now be capable of repeating

its previous effort.

The realisation, especially by Fletcher about twenty-

five years ago, of the extreme importance of this

observation led directly to the most striking advances

in our knowledge of the working of muscle. Recovery

, from fatigue is possible only in the presence of oxygen,

\ and it was natural to suppose that the oxygen was

/ used to oxidise some waste product, the presence of

which acted unfavourably on the muscle. The next

great step was due again in part to Fletcher, this time

in co-operation with Hopkins. Lactic acid was known

to occur in muscle, and Fletcher and Hopkins found the

lactic acid to be increased by exercise, and diminished

or abolished by recovery in the presence of oxygen.

Furthermore, there appeared to be a certain definite

maximum, beyond which the lactic acid content of

the muscle could not be driven, even by the most

vigorous stimulation : clearly this corresponded to the

maximum effort a muscle could make. What was the

function of this lactic acid, was it indeed to be the

keystone of the bridge which physiologists were

building from physics and chemistry on one hand to

muscular activity on the other ?

Heat-production.—Muscles, in activity, give out

heat. External mechanical work is produced by the

muscle with an efficiency of only about 25 per cent.

Hence for every 25 ft. lb. of energy turned into external

mechanical work at least 75 ft. lb. are degraded into

heat inside the body. In a maintained contraction,

in which no actual work is done, all the energy used

is turned into heat : while in such movements as

running, the energy is indeed turned in part into

kinetic energy, which, however, is chiefly reabsorbed

into the body as heat, owing to the jolts and jerks

and rapid movements of the limbs, just as the energy

of a motor car on a bumpy road is absorbed largely

as heat in the tyres. In a single muscle twitch the

rise of temperature is only about 0-003° C., and if one

wishes to measure to i per cent.—and for some purposes

one must measure to o*i per cent.—it is necessary to

read to the nearest 0-00003° C. This can, however, be

done, and with the wonderful electrical measuring

instruments now available it has become comparatively

easy. It is worth doing, because the heat accompanies,

and is a measure of, the chemical processes occurring

in muscular activity, and its production can be followed

continuously, and so made to give us the time course

of those chemical processes.

If the electrical record of the thermal response of

the muscle to stimulation be carefully analysed, it is

found that the heat-production is by no means simple

in its time relations. In the first place, if the muscle

be in oxygen, there is an evolution of heat lasting for

many minutes after the contraction is over : and this

evolution of heat is not small, but actually larger in

total extent than the heat which occurs early in

the contraction. In the absence of oxygen this

delayed heat almost disappears. Clearly it is some-

how connected with the recovery process Fletcher had

noticed in an exhausted muscle, which we all know

in our own bodies ; it is accompanied, as Fletcher

and Hopkins had shown, by a disappearance of lactic

acid. The recovery heat - production occurs more

B :;
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rapidly at a higher pressure of oxygen. This agrees

with what we know of recovery from exertion, or

exhaustion, in man : breathing pure oxygen, instead

of air, enormously increases its speed and complete-

ness. Moreover, the magnitude of the recovery heat-

production told one what happened to the -lactic acid

in recovery. One knew how much lactic acid was

produced in a given contraction ; one knew, therefore,

how much lactic acid was removed in the complete

recovery from that contraction : if it were all oxidised

the heat evolved could be calculated : actually the

amount observed is only about i/6th of the amount

calculated : hence the lactic acid removed in recovery,

or at any rate its chief part, is not removed by oxidation,

but in some other way.

Apart from this delayed heat-production associated

with recovery, one might have expected the rest of

the heat to be given out rapidly, more or less ex-

sm/MG
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Fig. I.—Electromagnetic analogy to the working of muscle.

plosively, at the commencement of contraction. Con-

traction has been likened to the explosion of a cartridge:

the muscle suddenly gives out heat and develops force.

This force, however, represents a state of elastic

potential energy in the muscle, and when the muscle

relaxes this potential energy disappears, and we should

expect it to reappear as heat. Actually the analysis

of the heat-production in the single twitch shows that

about 60 per cent, of it is evolved in the initial process

of setting up the contraction, 40 per cent, of it in the

final stage of relaxation. If the contraction be pro-

longed, there is in addition a prolonged evolution of

heat, lasting as long as the contraction, the rate of heat-

production being proportional to the force maintained.

There are, therefore, four phases in the heat-produc-

tion of muscle, corresponding (i) to the development,

(2) to the maintenance, and (3) to the disappearance of

the response, and finally (4) to recovery therefrom. A
simple physical picture of the system is given (Fig. i) by

an electromagnet, pulling on a piece of iron attached to

a spring: a key: a battery: and a dynamo (driven by a

combustion engine of some kind) to recharge the latter.
|

Energy is consumed in setting up the pull of th^- 1

electromagnet, energy is being consumed all the tin

in maintaining the pull, energy—the potential energy

of the magnetic field and the spring—is liberated when

the current is broken, and energy is used in rechargii

the battery.

This picture has recently been given a more concrete

chemical form. In contraction the lactic acid com<

from glycogen ; in recovery the lactic acid is restored

as the glycogen from which it came, apart from a small

proportion—about |th—which is oxidised to provide

energy for the restoration. In the setting up of the

contraction, therefore, lactic acid is liberated ; in

relaxation it is neutralised : it somehow produces the

mechanical response by the action of its acidic part

upon the structural protein elements of the muscle

fibre. Protein is a weak acid at the hydrogen ii

concentration of the body, and the structural elemenio

of the muscle are in effect highly ionised sodium (or

potassium) salts of protein. These structures therefore

have a negative electric charge, all along their length,

each element of the structure repelling every other

element. The localised production of lactic acid

causes the formation of sodium (or potassium) lactate,

and of undissociated protein acid : the protein structure

is discharged electrically : its elements cease to repel

each other, and shortening occurs. It is well known

that if the surface charge of mercury, in contact with

sulphuric acid, be changed by conduction from outside,

there results a change of surface tension, and so a

movement of the mercury. This principle is utilised

in the capillary electrometer, and would seem to have

been employed by Natur*^ in the muscle. The heat

associated with contraction is due to the chemical

formation of lactic acid from glycogen. As soon,

however, as the lactic acid is free it is neutralised

by the alkalies of the muscle, and relaxation set

in, the heat produced in relaxation being due to the

chemical process of neutralisation. To maintain a

contraction therefore requires a balance between the

rate at which lactic acid is produced and the rate at

which it is neutralised. Finally, in recovery, the

neutralised lactic acid is slowly removed and restored,

by the working of some unknown recover}' mechanism,

by which 5 parts of it are restored, and i part oxidised

to supply the necessary energy.

Exercise in Man.—Our knowledge of the nature of

muscular work in man has been derived largely from

a study of the amount of oxygen used, and the varioi:

characteristics and time-relations of the oxygen suppl\

.

The subject of the experiment carries a large bag on

his back (Fig. 2) and by means of a mouthpiece con-

taining two valves, and a pipe and tap, he can breathe
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in fresh air from the outside atmosphere and expire

it all automatically into the bag. A sample of the

expired air can be collected for any desired interval.

An analysis of it^ a measurement of its volume, and

a knowledge of the composition of the inspired air,

allow a determination of the oxygen taken in and the

Fig. 2.—Bag, pipe, tap, v.alves, and mouthpiece used to investigate

the gaseous exchanges of man during running.

carbon dioxide produced. From these the amount of

energy used by the man during the period in question

can be calculated. A point immediately brought out

is (as in the isolated muscle) that the oxygen must be

regarded, not as being used during the actual exercise

itself, but in recovery, each element of the oxygen
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lungs by the movements of respiration, thence diffuses

through the lungs into the blood, which is pumped

round the body to the active limbs and muscles. The

amount of oxygen, however, which can be carried by

the blood is comparatively small, namely, only about

Jth of its total volume.

The efficiency of the mechanism by which the oxygen

is carried round in the circulating blood depends very

largely on the efficiency and capacity of the heart.

For prolonged vigorous exercise a powerful and efficient

heart is essential. If, however, the lungs be too small

the oxygen pressure in them will fall too rapidly when

a given amount of oxygen is carried away by the blood,

and the smaller the lungs the shorter will be the time

(for a given blood-flow) during which each drop of blood

lingers in them in contact with the air. The smaller

the lungs, therefore, the less opportunity will the blood

have of collecting its required oxygen : the smaller the

lungs and the less efficient their ventilation, the lower

will be the pressure of oxygen in the arterial blood.

Now the heart is an extremely vigorous and hard-

working organ, and it has the first call upon the oxygen

which is carried by the blood. The coronary artery

takes blood directly from the aorta, and carries it

round the heart muscle itself. If the lungs be small, or

their ventilation inadequate, or their walls too im-

permeable, the pressure of oxygen in the arterial blood

will begin to fall ; consequently the heart itself will

get a lower pressure of oxygen—it will slow .up or give

a less effective beat, the blood-flow will be slowed, and

the oxygen pressure in the blood will rise again to

another higher value. Thus a balance will be reached

in which each unit in the double mechanism is working

at its limiting capacity, and one will find in athletes,

who are capable of long-continued effort, that there is

a combination of (a) a vigorous and efficient heart,

and {b) capacious lungs capable of rapid and extensive

ventilation.

A vigorous output of blood by the heart requires a

vigorous return of blood to the heart. On the venous

side of the small capillaries which feed the muscles

with oxygen, there is little pressure left to drive the

blood along to the heart. In the veins, therefore, the

flow of blood is largely determined by the activity

and movements of the body. The veins are provided

with valves, and the alternating movements of the

limbs and muscles help to pump the blood along the

veins. If the body be rigid the arteries and capillaries

are constrained and the blood-flow is hindered, while the

veins get none of the rhythmic changes of pressure

which tend to pump the blood along them, and so they

fail to supply the heart with blood. Such exercise as

holding oneself up with arms bent, in a gymnasium, on

a pair of rings, is not in itself violent, and would not.

if it could be continued, require an amount of oxygen

comparable with running, even at so slow a pace as

eight miles an hour. In such exercise, however, an

extremely violent contraction in the very muscle thai

requires the energy almost entirely prevents the supply

of blood to it, no oxygen is received, lactic acid rapidly

accumulates, and exhaustion sets in.

Similarly, in such types as rowing, in which part '

the body is in a state of stress during a large part of ll,

time and the rhythmic movements are relatively slow,

the supply of oxygen is more difficult. Consequent 1-

rowing appears to strain the heart more often tha

other kinds of athletic effort. For an easy and vigoroi:

circulation no exercise seems to compare with running

on the flat ; here the movements are very rapid and
the muscles are rigid during only a fraction of each

cycle ; consequently the blood can run through very

easily, and it gets helped along in the veins by the

jolts and jerks and shakes which the body receives,

and by the rapid rhythmic pressures which are applied

to the veins by the movements of the limbs. Thus
from the point of view of taking as much exercise in

a given time, with as little strain on the heart as

possible, runmng is probably superior in type to any

kind of exercise.

The function of the heart in exercise is so important

that a vivid appreciation is desirable of the extra-

ordinary tasks it sometimes undertakes. A subject of

II J stone weight succeeded in taking in about 4*2

litres of oxygen in a minute, while running round a

track at about 9 miles per hour carrying a bag and

breathing through valves and mouth-piece. Now the

amount of oxygen which the blood can take in and give

out, as it circulates once through the body, is certainly

not more than about ith of its own volume. Hence at

least 7 times 4*2 litres of blood per minute, i.e. about

30 litres, were circulating round his body during this

experiment. The largest water-tap in an ordinary

house has an output which is poor when compared

with that of a human heart. It is little wonder that

the heart goes wrong sometimes : the wonder is that this

happens relatively so seldom.

An Example from Athletics.—The way in which the

capacity of the body for exercise depends upon the

supply of oxygen, actual or potential, can be illustrated

by an example from athletics. A certain subject is

capable of taking in about 4*2 litres of oxygen per

minute ; let us assume that his maximum oxygen

credit is 13*2 litres, as found by Lupton in another

subject. Suppose that at the end of a race his oxygen

supply, actual or potential, is completely exhausted.

Then clearly if he runs for a minute he has (4'2 -1- 13'2) =
17*4 litres to spend altogether : if he runs for two

minutes (2 x 4*2 -1- i3'2) = 2i*6 litres altogether, or io"8
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litres per minute : if for five minutes, 34-2 litres

altogether, or 6-8 litres per minute. The reason why he

can run faster in a short race than in a long one is that

his average rate of expenditure of oxygen can be higher.

Now the following table gives the best performances,

at various fiat distances, of this subject, together with

calculations therefrom, on the above assumptions :

Time ....
Average speed,
metres per min.

Oxygen avail-

able in this time
(lit.) ....

Oxygen require-
ment per min.
at this speed
(lit.) ....

i mile.
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prowess depends not only upon a large oxygen supply,

but upon a low oxygen requirement.

Mechanical Efficiency.—Finally, let us consider the

" mechanical efficiency " of muscular movement in its

more technical sense, of work done divided by energy

utilised in doing it. The mechanical efficiency of a

steam engine may be from 5 per cent, to 20 per cent.

:

of a gas engine it may be higher, say up to 30 per cent.

In man, the mechanical efficiency of muscular move-

ment may be as high as 25 per cent. ; the remaining

75 per cent, loss of energy is a serious thing : to what

is it due ? It seemed, from the purely physico-chemical

point of view, that an efficiency of 100 per cent, was

conceivable : the free energy of the oxidation of food-

stuffs is very large. We know, however, that the body

has been organised so that it can go on for a while

without sufficient oxygen ; it is like an accumulator :

it can be discharged and then recharged : it can run

into debt for oxygen, and pay off its debt afterwards.

If an animal like man were forced to live within

his " oxygen-income," and were able only to make

efforts which were possible on his contemporary

oxygen supply, he would be a very feeble creature :

only about ^th as energetic (for short-lived effort) as

he actually is. Moreover, oxidation in the body is

a very slow thing ; it takes minutes to complete, and

it would be a disadvantage to take three minutes over

every muscular movement. Hence the mechanism of

the muscle has been evolved and differentiated on a

different plan : oxidation is not the chemical reaction

which directly and immediately provides the mechanical

energy of the muscle : the actual process which produces

the mechanical energy appears to be some kind of

explosive transformation of a glucose di-phosphoric

ester into lactic acid, and the subsequent physical or

physico-chemical reaction of this lactic acid with the

protein structures of the muscle. In recovery the

lactic acid is restored, about |^th of it, to the precursor

from which it came, the remaining ^th (or its equivalent

amount of glycogen) being oxidised to provide the

energy for the reversal. Mechanical energy is liberated

only in the first stage, which appears to have a very

high "efficiency "—probably about 100 per cent. In the

recovery stage, however, 150 units of heat are liberated

by oxidation for every 100 units in the initial stage,

and this reduces the efficiency of the whole cycle to

about 100/250, i.e. to about 40 per cent. Apparently,

therefore, a big reduction in efficiency is effected simply

by taking proper account of the recovery process, and

is due to the need the animal often experiences of

taking violent exercise, so to speak, " on credit."

Even so, however, 40 per cent is far higher than

the efficiency actually found in man : the remaining

reduction of efficiency is due to two other factors : (a) to

the rapidity of the usual type of muscular movement,

and to consequent frictional loss inside the muscle

;

and (ft) to the physiological effort associated with

maintaining a contraction.

With regard to (a), muscle is made up of a viscous

material, not unlike egg-white or treacle, with a fine

network of membranes, fibres, and tubes throughout

it : the joints, the tendons, the connective tissue, the

blood-vessels and the blood within them, are similarh

of a viscous nature. Now, when a viscous fluid i

forced to flow, mechanical energy is wasted and turned

into heat : the faster it is made to flow, the more energy

is degraded. But when a muscle changes its form, and

produces a movement in a limb, the tissues have all to

fall into a new form, viscous fluid has to flow into a

new disposition, energy is degraded into heat : and in

the more rapid movement we should expect more

energy to be wasted. Experiment amply confirms this

expectation : the frictional loss is greater, the greater

be the speed of movement. This explains why it is so

laborious to pedal a bicycle on too low a gear, and why

very rapid running requires such an enormous amount

of energy. In both cases the external resistance may

be small or negligible. The internal resistance, however,

is large, and increases directly as the speed of movement,

until finally a limit is reached at which no further

increase in speed is possible ; every muscle fibre is then

working to its physiological limit of speed and power,

merely in overcoming its own internal resistance.

With regard to (ft), just as it is inefficient and tiring

to move our limbs too rapidly, or on too low a gear, so

also it is inefficient and tiring to move them too slowly,

or on too high a gear. This simple observation gives

us the clue to the third and final reason why the

efficiency of muscular contraction is relatively so low
;

a contraction which continues too long requires energy

to maintain it, as well as energy to set it up, and from

the point of view of doing external work the maintenance

of contraction is ineffective. Experiments were made

in which the heat produced by a muscle was determined

as a function of the duration of the stimulus exciting

its contraction. After an initial outburst of energy

associated with setting up the contraction, the heat-

production increases uniformly as the duration of the

stimulus is increased. Hence we see why slow and

prolonged movements are inefficient : a large and

unnecessary part of the energy is used in maintaining

the contraction. This is the phenomenon we all know

in our own bodies : to attempt to lift a thing which is

too heavy for us to move is more tiring than actually

to lift a thing we can move, even though no work at all

—in the mechanical sense—be done in the former case.
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Labour and the Universities.

HEJsubject of " Labour and the Universities
"

was included in the agenda of the annual

conference of the Universities of Great Britain and

Ireland held in London on May 13. Mr. Arthur

Greenwood, M.P., who opened the discussion, said

that the Trade Union, Co-operative, and other working-

class movements needed in an increasing measure

trained men with the broad outlook and the other

qualities which a university education could give

;

but he did not believe they were getting a fair share

of the existing resources. This defines one part of

the problem of Labour in relation to the universities

in the simplest and clearest language. Admittedly

the problem is not yet solved : but, as Prof. Elton

of the University of Liverpool said, there is a dis-

position on the part of the universities to do all that

can be done to find the solution. He invited Mr.

Greenwood ^ and his friends to tell the universities

plainly what they wanted, coupling the invitation

with a hint that the Labour Party must not expect

the teaching of such subjects as economics and history

to be adapted to the pohtical tenets of their party.

" Some sections of Labour," Prof. Elton said, " sus-

pected that university economics might be capitalistic

economics, and that history might be some form of

Imperial history "—a suspicion which he believed to

be unfounded.

One other warning might have been added. The

educated man is not created per saltum : he is the

product of years of toil, sacrifice, dedication. It may
be true, as Mr. Greenwood said, that knowledge and

an enthusiasm for knowledge would give the working

classes something which no trade depression could

take away. But how much study would this require ?

With the rapid advance of knowledge in all subjects,

the problem of education becomes more and more

complex for everybody, but especially for those who,

under our present social system, are obliged to

devote most of their time to forms of labour which

are remunerative only in a physical sense. Prof.

Burnet, in his recent Romanes lecture, warned us that

specialism, pushed to its logical conclusion, would

land us in a society where no one knew anything

that any one else knew. There is real danger that

working men may look with indifference on the

Mount Everest of science. It is fair to say, however,

that the higher education of the working classes, as

directed and inspired by the Workers' Educational

Association, has shown a disposition to encourage the

thorough and humane study of a relatively small

field in a spirit which gives to the student not only

NO. 2803, VOL. I 12]
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knowledge of facts but wisdom to understand and

interpret

:

" Knowledge is proud that he has learned so much
;

Wisdom is humble that he knows no more."

If, as we hope, there is no confusion of ideals in

regard to the higher education of the working classes,

questions of method and machinery should not

present insuperable difficulties. The needs of the

adolescent are, in many respects, distinct from those

of the adult. Representatives of the Labour Party

have often contended that there is at present in the

youth of the working classes a great " stream of

talent " which is allowed to run to waste. This

contention has never been fully proved ; but if it is

true, the blame must rest with the Board of Education

and the local education authorities for neglecting

their statutory duties. As to the adult, the tutorial

class and summer course are methods which have

stood the test and yielded good results. The Master

of Balliol, in a paper read at the conference, said that

the summer school required to be better organised

and more developed. Sixteen years' experience had

shown what potentialities were in that direction.

Another possibility was the organisation of one-year

courses of intensive study in universities for selected

extra-mural students so that adult education might

breed its own teachers. Finally, he suggested, there

was a need to develop the system of resident tutors

in districts
—

" decentralised university work."

So much on the question of what the universities

can do for Labour. There remains the converse

question—what the Labour Party can do for the

universities ?—a question which has assumed greater

importance since the Labour Party became His

Majesty's Opposition. It is gratifying that the Labour

Party, alone of the great political parties, has made

the question of university education the subject of

formal investigation and study. Their memorandum

of evidence submitted to the Royal Commission on

Oxford and Cambridge Universities, and recently

published in the Appendices to the Report, gives

proof of an earnest desire to make our ancient uni-

versities more efficient in a national sense. The

memorandum is unsigned, and it is therefore difficult

to determine its final authority. It speaks throughout,

somewhat oracularly at times, in the name of the

Party. Occasionally, however, the views expressed

appear to have a personal character. For example,

can it be supposed that the average member of the

Labour Party, whether a horny-handed son of toil

or one of the so-called " intellectuals," feels with any

intensity of conviction that " the old Pass course

both at Oxford and Cambridge should be abolished " ?
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There is much to be said for the view that specialLs;

tion has been carried too far in university educatio

and that, for teachers particularly, a broader cour

of study than is at present offered by the Honoui

schools is to be preferred. In the United State

the first degree is granted on a general course of trainin:

specialisation being postponed to a later age. Proposals

to introduce " honours " degrees on the Enghsh pattern

have been vigorously resisted in America on the ground

that it is undemocratic to label some citizens as

intellectually superior to others. Should not these

questions of curricula be settled by educational ex-

perts rather than by work-a-day politicians ?

The control of the universities which receive financial

aid from the State is on a different footing. The

memorandum states that " the Labour Party does

not wish to deprive the universities of their independ-

ence ; on the contrary, it would encourage their

initiative within the national educational system "
;

but it goes on to assert that " something of the nature

of continuous administrative control by the State

must be undertaken," Thus are our universities to

be placed on the slippery slope which leads to intel-

lectual regimentation. Questions of new developments

in literary and scientific research in universities will

have to be submitted to Government officials as are,

under present arrangements, questions of supplies for

elementary schools.

No doubt co-operation and co-ordination could be

carried further in university education, and the Govern-

ment might stimulate the self-activity of the universities

in these matters. But the doctrine of continuous

administrative control is fraught with danger, Mr.

Wood, the president of the Board of Education,

speaking at the conference, admitted this, " In my
judgment," he said, " if the universities are to fulfil

their functions and duties, it is vital that they

should retain the fullest measure of liberty possible.

There is at present no disposition to challenge that

principle. So long as the universities can justify the

work that they are doing, so long, I think, Parhament

will be prepared to trust the universities to do it."

Psycho-analysis.

(i) Conditions of Nervous Anxiety and their Treatment.

By W. Stekel. Authorised translation by Rosalie

Gabler. Pp. xii + 435. (London : Kegan Paul and

Co., Ltd. ; New York : Dodd, Mead and Co., 1923.)

255. net.

(2) Some Applications of Psycho-Analysis. By Dr.

Oskar Pfister. Authorised EngUsh version. Pp.

352. (London : G. Allen and Unwin, Ltd., 1923.)

165. net.
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(3)
Psychological Types : or the Psychology of Individua-

tion. By Dr. C. G. Jung. Translated by H. Godwin

Baynes. (International Library of Psychology,

Philosophy, and Scientific Method.) Pp. xxii + 654.

(London : Kegan Paul and Co., Ltd. ; New York :

Harcourt, Brace and Co. Inc., 1923.) 25^. net.

(4) Psychology and Politics, and other Essays. By

Dr. W. H. R. Rivers. (International Library of

Psychology, Philosophy, and Scientific Method.)

Pp. vii + i8i. (London: Kegan Paul and Co.,

Ltd. ; New York : Harcourt, Brace and Co. Inc.,

1923.) 125. 6d. net.

(5) Conflict and Dream. By Dr. W. H. R. Rivers.

(International Library of Psychology, Philosophy,

and Scientific Method.) Pp. xi + 195, (London:

Kegan Paul and Co., Ltd. ; New York : Harcourt,

Brace and Co. Inc., 1923.) 125. 6d. net.

(6) Problems in Dynamic Psychology : a Critique of

Psycho-analysis and Suggested Formulations. By
Dr. John T. MacCurdy. Pp. xv + 383. (Cam-

bridge : At the University Press ; New York : The

Macmillan Co., 1923.) 12s. 6d. net.

l)
'' I '^HE physician who makes acquaintance with

j_ psycho-analysis in this, the first of Dr.

tekel's clinical works to be translated, will assuredly

piperience some kind of emotional reaction. The

luthor takes for granted that therapeutic aims should

not be hindered by reticence or taboo, but although

medical men have accepted that principle in regard to

the anatomy and physiology of sex, yet its application

to the psychological factors is, in the form presented by

Dr. Stekel, so thoroughgoing as to arouse certain

opposition. The reader may capitulate in face of the

mass of clinical evidence, or find in the frequent and

facile dogmatism of the author a reason for rejecting

whatever appears strange or new. The statement, for

example, that " the sex impulse may be directly

identified with the instinct of self-preservation

"

(page 3) is presented with no evidence or explanation,

and we are left to guess whether it is a tenet of psycho-

analytical orthodoxy or one of Dr. Stekel's own bright

thoughts.

The many blemishes of this nature are unfortunate,

for the book fills a gap in medical literature by its

detailed accounts of the bodily symptoms of the

anxiety states, symptoms which are commonly treated

from the physical point of view with a total neglect of

the underlying mental condition. Heart and stomach
neuroses, asthmatic attacks, even the anxiety attack

itself, rarely meet correct recognition, and Dr. Stekel

gives clinical examples of all these with the mental

factors fully analysed ; a host of other disorders-

phobias, professional neuroses, stammering, and the
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like—are adequately illustrated. The psychical treat-

ment of epilepsy is approached with commendable

caution, but the enthusiasm and confidence with which

the author handles the therapeutics of melancholia are

not shared by his analytical colleagues.

The book is a blend of useful information with rash

dogma. The translation shows many literal errors and

should have been revised by some one acquainted with

medical terminology.

(2) Dr. Pfister combines the functions of pastor,

pedagogue, and psycho-analyst, and his writings are

regarded by psycho-analysts as serious contributions to

their subject. In his opening essay he tilts at orthodox

psychology, which certainly has failed to render to

medicine or education the service that psycho-analysis

offers, but in Great Britain at least the " psychology

of the schools " no longer refuses to admit, however

grudgingly, the importance of Freudian fundamentals.

Pfister quotes from Stern the advice to differentiate

between the actually perceived external fact and the

interpretation attached to it. Psycho-analysts some-

times offend against this self-evident maxim in one

direction, and their critics, on the other hand, often

insist upon treating observations as if they were inter-

pretative artefacts ; it is notable that Pfister makes

clear in his analyses what are the patient's associations

—the perceived facts—and what are the interpretations.

Pfister's analysis of an artist and his art serves the

double purpose of illustrating technique and studying

the psychological processes of artistic inspiration,

which is the manifestation of repressed desires and

comes into line with neurotic symptoms and dreams,

except that an ingenious whole is created. The latent

significance of a picture is for the artist, the manifest is

for others, but may not the success of an artistic pro-

duction depend upon an unconscious appreciation, on

the part of beholders, of the latent significance ? In

the chapter on " Psycho-analysis and Philosophy

"

Pfister acclaims Freud as the first great positivist

among psychologists, but makes a plea for metaphysics

as a stage towards the highest plane of knowledge. Of

more immediate interest is the relation of analysis to

ethics, for, as the author points out, the most powerful

argument of Freud's opponents is that his procedure

is immoral. Ethics, he says, is an empirical science

standing in need of purely objective and sober criticism

(p. 299), and " all ethics which ascribe to experience an

influence upon its standards (and another kind of

ethics is scarcely conceivable nowadays) may derive

the most important doctrines from these discoveries
"

(P- 195)-

Educationally, psycho-analysis aids more in the

removal of inhibitions than in the prescription of

methods, and the chapter on " Child Life " is the most
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useful in the book ; it gives accounts of actual cases

which show that the analytic method of approach is

the most hopeful one for the understanding and treat-

ment of the " neurotic " child.

There is a want of correlation between the different

essays, and it is doubtful whether a reader new to the

subject would find it made sufficiently clear : yet the

book is useful to place in the hands of people who see

only evil in psycho-analysis.

(3) It is not realised that Freud and Jung, starting

with a general agreement upon observed material, have

so far diverged that Dr. MacCurdy expresses the usual

Freudian view when he writes " No attempt has been

made to consider the theories of Jung because, quite

frankly, I cannot understand them "
(p. xiii of " Pro-

blems in Dynamic Psychology "). Yet, although Jung

admits that his earlier book (" Psychology of the

Unconscious ") so aggravated the difficulty that " many
otherwise able minds became utterly confounded

"

(p. 626), this book concerns practical psychology in a

sphere where Freud offers little help. Psychological

types have always been recognised : William James

defined the tough-minded and the tender-minded, or

the rationalist and the empiricist, and found the

history of philosophy to be mainly that of a clash of

temperament. Furneaux Jordan (whose work with

Herbert Page on " Railway Spine " is a neglected but

important chapter in psychological medicine) is credited

by Jung as being the first to give a relatively appro-

priate characterisation of emotional types. Jung him-

self has already developed the ideas of introversion and

extraversion as character types, and in actual life the

want of rapport between these types is a matter of

daily observation. He notes " the normal bias of the

extraverted attitude against the nature of the intro-

vert " (p. 472). A recent novel attained success with

its picture of the dis-harmony between the introverted

Mark Sabre and his extraverted wife, and whoever

ventured to criticise the hero inevitably revealed, by

the nature of his criticism, the nature of his own type.

Jung now carries his analyses of types to a finer

degree of differentiation, according as they are marked

by excess of feeling, thinking, sensation, or intuition.

His description is often practical and understandable
;

the extraverted intuitive type, for example, to which

commonly belong merchants, contractors, specula-

tors, agents, politicians, etc., is to be recognised in

actual life, and, though he makes no mention of the

application, a knowledge of the different types in

children should be a useful part of the pedagogic art.

But his discussion of the type problem contains a good

deal of what will appear to many readers as mysticism.

His conclusion is that each type views psychic pro-

cesses in a manner peculiar to that type ; that every
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theory of the psychic processes is in i psychic

process ; hence every individual supposes iimt there is

only one interpretation of the psychic process, namely

that which agrees with his type. " The scientific

theorist is confronted with the disagreeable dilemma of

either allowing mutually contradictory theories of the

same process to exist side by side, or of making an

attempt that is doomed from the onset to found a sect

which claims for itself the only correct method and the

only true theory "
(p. 627). Whether one rests content

with this conclusion is a matter of one's own psycho-

logical type.

(4) Dr. Rivers's mode of thought was so remote from

the rationalisations of politics that it was not easy to

imagine him in the political world ; his candidature

was only possible in the comparative calm of a uni-

versity constituency, and these essays, as Prof. Elliot

Smith says in his prefatory note, were a most remark-

able form of appeal to parliamentary electors. It

seems likely that as electoral propaganda they would

have met with only moderate success ; a serious study

of " red-tape " as " an attitude which must be under-

stood if we are to correct the evils now associated with

govenmient control," for example, lacks the emotional

appeal of vituperation, and even in an educated con-

stituency the belief in the intellectual power of pohtical

ideas is so strong that few voters would be attracted

by the view that " no great movement is likely to

succeed except under the leadership of one who is able

to inspire a degree of confidence comparable with that

which actuates the instinctive attitude of the animal

herd towards its leader." In fact. Dr. Rivers's demon-

stration of the strength of the instinctive and unwitting

motives in political and social life indicates the tactical

weakness of his own unemotional and logical present-

ations. Nevertheless, those who turn away from the

catch-words and pseudo-intellectualism of politics will

find pleasure in these essays while regretting that the

voice was that of one crying in the wilderne^. Dr.

C. S. Myers writes an appreciation of the work of the

late Dr. Rivers, which expresses the feelings of all who

knew him.

(5) In the opening lines of his preface Prof. Elliot

Smith tells us that " The aim of this book is to give a

sane interpretation of the significance, of dreams . .
."

and the implied criticism of other interpretations does

not prepare us for the absence of emotion or prejudice

that marks this posthumous work of Dr. Rivers.

Accepting the truth of the main lines of the Freudian

position. Dr. Rivers examined his own dreams by

encouraging a half-sleeping state in which the thoughts

came which furnished the explanation of the dream.

Working also with the dreams of patients, he tenta-

tively propounded certain views as alternatives to
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those of Freud. Instead of a wish-fulfilment he

regarded the aim of the dream as an attempt at the

solution of a pr£)blem, generally associated with a

current difficulty, while he ascribes the form of the

dream to a regression to modes of activity character-

istic of early life instead of to the influence of early

desires. These differences are not of vital import ; in

fact, on page 98 reference is made to dreams and their

analyses recorded by Freud himself, in which Dr.

Rivers found a striking similarity with respect to the

recency of the conflicts they reveal, and he suggested

that the dreams of a patient under analysis may be

influenced by the attention of the dreamer being led

back to the experience of early life.

Dr. Rivers doubted the scientific value of free associ-

ation as a means of leading back to the source of the

dream, though there may be clinical value in the

material thus obtained. Pfister, in the book reviewed

above, admits this doubt when he writes (p. 38) :
" We

do not by any means believe that every association . . .

shows the paths by which the image under investigation

was produced." Freud's conception of the '^ censor"

is rejected in favour of the supposition that as sleep

becomes deeper the dream takes on a more infantile

mode of mental activity and hence is more disguised

and more readily forgotten. In regard to the univer-

sality of symbolism Dr. Rivers was in more serious

discord with psycho-analysts. By " universality " he

did not mean the invariability of the symbolic meanings,

for the existence of such invariability is not claimed
;

it is claimed, however, that certain symbolisms are

innate and universal to all mankind, and this claim

Dr. Rivers denied on ethnological grounds.

This book, with that of Dr. MacCurdy, should be

welcomed by psycho-analysts. The vigour of the

heresy hunt is now abating, but, more than from the

intimidatory effect of the hunt, psycho-analysis has

suffered from the absence of scientific criticism. The

death of Dr. Rivers has meant the loss of one of its few

understanding critics.

(6) Dr. MacCurdy assumes that his readers know and

accept the observations of psycho-analysts, which he

confirms from his studies of the psychoses, but when

he examines Freud's theoretical principles he finds

them, to his surprise, not internally consistent. He
meets difficulty in Freud's conception of the ego and

its relation to the libido and finds untenable the idea of

the object libido being transformed into ego libido,

while he rejects as arbitrary and unconfirmed Freud's

pathology of dementia precox as a withdrawal of the

libido from the outer world with a transformation into

ego libido. He is content to regard the disease as

marked by a central theme, often of a crude CEdipus

order, and the problem is how such a theme can gain
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this ascendancy. English psychiatrists will perhaps

be surprised at the entire neglect of the pathological

findings in this disorder, but the physiological and

psychological points of view seem to be mutually

exclusive.

It is characteristic of Dr. MacCurdy's position that

he criticises Freud's theories from a point of view that

demands attention from Freudian orthodoxy, which has

been compelled to ignore the criticism of those who

without investigation dismiss the findings of analysis as

absurd and void of psychic reality. In the case of the

war neuroses, to quote a simple example, the use of an

easy technique demonstrated the existence of buried

memories that expressed themselves in the bizarre

symptoms of shell-shock, but discussion was impos-

sible with objectors who refused to acquire the technique

necessary to confirm or confute the observations.

Similarly the significance of the birth-phantasy—

a

common-place finding of analysis—has not hitherto

been subjected to useful criticism. But Dr. MacCurdy

rejects as a wild speculation the idea that unpleasant

feelings at birth have become the prototype of anxiety

and are repeated in states of anxiety (it is curious that

the same hypothesis was propounded by Erasmus

Darwin in " Zoonomia ") ; he agrees that mythology,

delusions, and dreams are replete with examples of

birth experience, but points out that the unconscious

ideas of painful birth may originate in later life and

have psychic reality without being memories at all.

He agrees, too, that each analyst finds what he is

looking for, but declares this a matter not of suggestion

but of selection, and believes that even with this partial

selection cure results as soon as sufficient unconscious

energy is deflected from symptoms to constructive

activities. A chapter is given to an appreciative but

critical examination of the theories of Dr. Rivers.

This important book is constructive as well as critical,

and ends with a consideration of the co-operation and

conflict of instincts and the statements—in which

psycho-analysis takes the offensive—that " Ego and

sex instincts, when in the ascendant, lead to the

destruction or ineffectiveness of the individual," but
" The world of men suffers and has suffered more from

. . . insensate devotion to the herd than from all crime,

insanity, or nervousness." Millais Culpin.

Chinese Potters and Porcelain.

The Wares of the Ming Dynasty. By R. L. Hobson.

Pp. xvi -t- 240 -F 59 plates. (London: Benn Bros.,

Ltd., 1923.) 845. net.

THIS admirable account of the arts and crafts of

the Chinese potters and porcelain-makers during

those spacious days of its history when the Celestial

C I
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Emperors held sway over the larger part of eastern

and central Asia is worthy of its great subject ; and

one could not award it higher praise. The position of

Chinese porcelain is so commanding in the history of

man's art and craftsmanship, and its example and

influence have proved so dominant in Europe, as well

as in the Far East, that so comprehensive and reasoned

a survey of its development will prove of signal interest

to all lovers of fine and noble porcelains ; whether their

predominant interest is centred in the wares of Asia

or in those, of later date, that have been made in

Europe. Only an untiring student and scholar, who has

charge of a famous collection such as that in the British

Museum, and who has worked, there and elsewhere, at

the subject in all its aspects, could have produced a

volume of such sterling worth. All available sources of

information have been utilised—the accounts of early

European travellers are drawn upon equally with the

latest records of exploration and research— so that

we are here presented with as trustworthy an exposition

of the subject as we are likely to obtain, and one which

might well serve as a model for later workers in

similar fields.

It is refreshing and gratifying to find such an authority

as Mr. Hobson dealing so outspokenly with some of

the common misconceptions cherished by many

dealers and collectors. " Misconceptions about Ming

are so many, and the word has been so frequently

abused, that it will be well to devote a little destructive

criticism to the things which are not Ming, but too

often masquerade as such. . . . Ming is not a home

for stray pots, in which every mongrel piece, which

has no fixed attribution, can find a refuge. . . . Not

long ago all glazed pottery figures were called Ming

as a matter of course. No self-respecting merchant

would have thought of stocking anything later in that

line of goods, . . . etc." These are but two examples

of many that might be cited where Mr. Hobson, as

befits his position, has performed a real service to

students and collectors alike ; but many such illumin-

ating dicta occur throughout the work, and it is encour-

aging to find valuable advice and information conveyed

in such an authoritative and unhesitating a fashion.

Two special chapters are devoted to a consideration

of Ming technical methods, and they have been com-

piled in such a way as to provide a sound and trustworthy

foundation on which the collector may base his own

knowledge. In addition to a clear and succinct account

of the raw materials used in the body and glazes

and the regions whence they were obtained, there is

a description of how the more important varieties of

porcelain were fashioned, finished, painted, and fired.

The subdivision of labour " which effectually obliterated

the indi\iduality of the decorators " is explained, as
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well as the fact that the painted designs were mostlj

based on well-known paintings and on such standar

patterns as those used in silk-brocades. These hac

been filtered through the hands of the Palace artists,

whose designs were sent to Ching-t§ Ch6n to be copied

on the ware by the porcelain decorators.

As an example of concise statement it would be

difficult to surpass Mr. Hobson's account of the method

by which gold was applied to the Ming porcelains.

" Gilding was used from the earliest reigns of the Ming.

It was the last operation in the manufacture and always

required a separate firing at a low temperature. Thus

one of the red bowls described will be fired first in the

full heat to take the body and glaze and develop the

underglaze blue inside the bowl, then it would have

the outside covered with red enamel which had to be

fixed in the muffle stove ; and finally the gilt floral

pattern would be painted over this red and fixed by

another visit to the mufifle. In several cases the gilding

on these red bowls is applied in the form of gold leaf,

while in others it was evidently painted on with a

brush."

Space will not permit me to dwell further on the

merits of the work, but attention must be directed to

the excellence of the numerous illustrations and the

selective skill with which objects have been chosen

to cover, adequately, such an extensive field. The

coloured plates are of remarkable excellence ; the

subtlety of the Chia Ching bowl decorated with enamel

colours (plate 7) being as perfectly suggested as is

the precision of the design of an earlier type, in a

more conventional style, which appears as the frontis-

piece. The half-tone plates are equally successful, and

as the objects chosen are often of extreme beauty, they

undoubtedly add to the value and distinction of the

book. William Burton.

Maps and Survey.

Maps and Survey. By Arthur R. Hinks. Second

edition. Pp. xvi + 258 -I- 26 plates. (Cambridge :

At the University Press, 1923.) 125. 6d. net.

•^T^HIS new and enlarged edition of Mr. Hinks's

X book is heartily to be welcomed, for it forms an

admirable introduction to the whole subject of map-

making, both in the field and in the office. Indeed, in

some respects, it is more than an introduction, for such

chapters as " Maps and Survey in War" and " New

Methods of Survey" can be read with advantage

even by those experienced in the construction of maps.

An excellent feature of the book is its wide outlook
;

thus examples are given of methods of work and of

instruments used, in the United States, in France, in

India, and in the British Protectorates and Colonies,
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as well as those employed by the Ordnance Survey and

in British mihtary practice at home.

In his preface to the second edition the author

states that it should be considered as transitional from

the pre-War subject which he taught in the geography

school at Cambridge " to the considerably developed

and altered maps and survey " which have come within

his experience at the Royal Geographical Society. It

is a fact that not only has the subject altered con-

siderably in recent years under normal conditions^ but

also the War has brought forcibly to the attention of

surveyors the great value, in suitable circumstances,

of air-photo-surveying and of photographic methods

generally ; while in peace-time exploration the use

of wireless time signals for the determination of longi-

tude has removed the traveller's greatest technical

difficulty.

An interesting addition is entitled " A further

Chapter on Maps "
; it deals with some of the many

problems which are now before the cartographer, such

as flying maps, the international air map, the spelling

of place names, and styles of lettering. As an example

of the difficulty of meeting the airman's requirements

it is pointed out that, on the international air map,

the sign for Brest must indicate aerodrome, sea-plane

station, wireless, radio-goniometer, wireless telephone,

meteorological station, aerial light and aerial ground-

sign : a striking example of the difficulty of selecting

conventional signs. While dealing with the subject

of conventional signs it may be mentioned that the

Ministry of Transport and the Ordnance Survey are

now publishing a new set of half-inch maps of Great

Britain, giving the new road classification and the road

numbers approved by that Ministry. The issue of

this series of maps has taken place since the book under

review was published. The chapter ends with an

analysis of more than thirty new types of maps,

mostly published since the first edition of this book

was printed.

The account of maps and survey in war is excellent,

and is chiefly based on the experience of the British

Army on the Western Front. Some of our cartographic

difficulties were caused by using a grid marked in

squares of a thousand yards' side printed over maps,

with dimensions derived from the Belgian Survey, which

were a definite number of kilometres in length and

depth. Then as regards the projection, both French

and Belgian peace-time maps were plotted on Bonne's

projection, which gives equivalence of areas but is

not well suited for military use. Both English and

French survey staffs came to the conclusion that it was

desirable to adopt a form of orlhomorphic projection,

and the French in 1917 introduced a close approxima-

tion to Lambert's conical orthomorphic projection.
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Arrangements had been made for the British to follow

suit, when the War came to an end. Of course the

quality of orthomorphism only strictly holds locally, but

for some miles it is sensibly exact. These questions of

the grid and projection have their importance, but it

would be wrong to overestimate it. Generally speak-

ing, the British maps on the Western Front were

excellent, and compared most favourably with those

of the enemy ; and it was undoubtedly right to start

with the Belgian projection and size of sheet—in no

other way could the maps have been produced in time

to be of use in the early days of trench warfare.

The book ends with an account of photo-stereoscopic

survey, including a description of the stereo-autograph

of von Orel—of the Military Geographical Institute

of Vienna—another instance of the debt which the

arts of surveying and cartography owe to the armies.

This stereoscopic method has a future before it, but

at present the price of a von Orel machine is high,

and it is to be hoped that some less costly and less

elaborate piece of apparatus may be devised which

will be equally efficient. As the author remarks, how-

ever, the method is not easily applied to flat country

without commanding points of view, and is not suitable

for very small scales.

It will be seen that Mr. Hinks's book is in effect an

excellent account of the present state of surveying and

cartography, and all interested in these subjects will

find the book well worth perusal and study.

C. F. C.

The Drapers' Company and
Statistical Research.

Department of Applied Statistics, University of London^

University College. Drapers' Company Research

Memoirs. Studies in National Deterioration. IV.

:

On the Relationship of Health to the Psychical and

Physical Characters in School Children. By Prof. Karl

Pearson. Pp. 77. (London : Cambridge University

Press, 1923.) 15s.

IN this most recent of the Drapers' Company Research

Memoirs Prof. Karl Pearson discusses the relation-

ship of health to the psychical and physical characters

of school children, on the basis of information supplied

by selected schoolmasters and schoolmistresses, some

years ago, in respect of more than 2000 boys and 2000

girls in schools for the professional classes. The informa-

tion represents, as it were, the collective considered and

recorded judgment of the masters and mistresses who

contributed, and previous examinations of the data have

afforded evidence of trustworthiness. Prof. Pearson

finds that the statistics show little relationship between

health and the characters considered : the healthy
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child is rather more intelhgent, vivacious, and self-

assertive and considerably more athletic than the

less healthy, but the physical characters (head measure-

ments, hair, eye colour, etc.) show no relation on which

stress could be laid. In the course of the work the

author sums up in general terms what the statistics

show to be the athletic and the popular child. The

latter is intelligent, conscientious, athletic, healthy and

good-natured or quick-tempered rather than sullen :

self-assertive children are a little less popular than the

shy. Red-haired boys and wavy-haired girls enjoy

a large share of popularity but in other respects appear-

ance seems unimportant. The athletic child may be

summed up as a " healthy, reasonably intelligent, and

fairly conscientious, if somewhat self-assertive and

undoubtedly noisy child who is quick-tempered, but

not sullen ... in several respects better, in none

worse, than the average child."

No one will, in all probability, cavil at these results,

but Prof. Pearson before reaching them had to examine

the effect of age on the various characters, and in this

part of his work he comes to conclusions which, he

seems to think, will find less ready acceptance. These

conclusions are that general intelHgence and a variety

of psychical characters seem to be unchanged through-

out school life, that general health changes exceedingly

little during the same period and the statistics do

not support the " widely-spread opinion that Health

is a governing factor of temperament." Our surprise

is not so much at the results as at the expectation of

disagreement. As general intelligence is described as

a measure of capacity and not of acquired knowledge,

the teacher's work is, in a sense, eliminated from the

calculation, and surely any masters or mistresses may

feel satisfied if school influence teaches control of temper

although it cannot make the quick-tempered child

into an even-tempered one. The author's analogy

is to the point : you will need to harden, temper,

and grind your chisel if it is to become efficient for

its task, but no amount of treatment will permanently

convert bad steel into good steel. With regard to

the conclusion that general health changes little with

age, this might have been anticipated, because rates

of. mortality and sickness increase but little with the

age during the years of school life, and the " widely-

spread opinion " to which reference is made by Prof.

Pearson is perhaps the outcome of a kindly wish to

make excuses for the temperamental shortcomings of

an unhealthy person. But, after all, the only practical

way of reaching conclusions on such matters is by

collecting evidence from samples of the population

as Prof. Pearson has done, and the conclusions so

reached are preferable to those general impressions

on which people form their opinions regardless of the
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fact that few of us take account of all the cases that

pass before us, but are tempted to rely on the relatively

small part of the experience, which by its rarity rather

than its frequency creates an impression. \

The Memoir was prepared as a lecture, and while

giving a careful discussion of the statistical problems,

etc., it contains remarks intended to make it attractive

to a listener : these lighter touches make it easier,

but no less pleasant reading than some of the more

severely mathematical work that has been published

in the same series.

This brings us to another aspect of the Memoir to

which we may direct attention. It is the latest of

a very large number of productions that bear the name
of the Drapers' Company. For twenty years or so,

papers have been written and issued from Univer-

sity College with the help of this Company. The
Memoirs include much original work on the theory

of statistics ; the three volumes on albinism with

which Nettleship and Usher were largely concerned

—

a storehouse of information—monographs on anthro-

pometric subjects, many technical papers, studies

in fertility and disease, and, in some respects as

important as any of these, the tracts for computers

and the volume of tables for statisticians. It would

have been a great output for the period for any depart-

ment—even if its other activities were ignored—but

it would have been an impossibility if there had been

no financial help available. The Drapers' Company

has helped science in other ways, and it must be

gratifying to such generous givers to see the help

used to so good a purpose, and to know, as surely the

Company must, that its gift is appreciated, for the

help it affords to scientific research, by many people

besides those connected with the Department or the

College to which the grant is actually made.

Our Bookshelf.

Hutchinson's Splendour of the Heavens : a Popular
Authoritative Astronomy. Edited by T. E. R. PhiUips.

(In about 24 Fortnightly Parts.) Part i. Pp. 48.

Part 2. Pp. 49-88. Part 3. Pp. 89-128. (London:
Hutchinson and Co., 1923.) is. ^d. net each part.

The name of the editor of this serial, the secretary of

the Royal Astronomical Society, is a sufficient guarantee

of the excellence of the work. As collaborators he has

gathered together a band of observing members of

the Society, each an expert in one or other of the

subjects which will constitute the work. The salient

feature of the parts which have appeared is the

beauty of the plates and of the illustrations which
are scattered so lavishly over their pages. Sources

both ancient and modem have contributed a veritable

picture galler>- of the science. This will appeal to

both young and old, to the student, and not less to

the adept.
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The descriptive matter too is not unworthy of the

pictures. The writing is popular in the best sense of

the term^ sirnple, but yet exact in the exposition of

the fundamental laws and the progress of observation

of the physical facts of the science. The explanations

are rendered more inteUigible by apposite and original

diagrams. After a general and historical introduction

by the editor, Dr. Steavenson treats of the " Story of

Light and Man's Control of It," with illustrations of

telescopes from that of Galileo to the giant 100-inch

reflector at Mount Wilson. Spectroscopy is adequately

explained, and the chapter concludes with an account

of the astronomical applications of the interferometer.

Of Chapter II. " The Solar System," it is enough to

say that it is in the very capable hands of Dr. Crom-
melin. It is a model of popular scientific style. " The
Sun and Sun-spots " constitute Chapter III., written

too in a fascinating manner by Mrs. Maunder, and
copiously illustrated by very fine photographs, mainly

from Greenwich Observatory. Mr. C. P. Butler writes

on the " Prominences," and the stars and nebulae,

meteors and comets, gravitation and tides are among
the subjects yet to be discussed.

The title " The Splendour of the Heavens " is well

chosen, for it is this aspect of the firmament which

excites wonder and appeals most directly to the mind
of man. It inevitably leads to the recognition of the

Majesty, the Wisdom, the Beauty of the Creator, and
is thus an antidote to the naturalism, and to the stark

materialism which is the bane of much of modern
science. With unstinted praise we can recommend
this excellent serial, which promises to be a standard

work of popular astronomy. A. L. C.

Guide to the Mollusca exhibited in the Zoological Depart-

ment, British Museum {Natural History). Pp. 55.

(London : British Museum (Natural History), 1923.)

IS.

A NEW edition of the Guide to the Mollusca in the

British Museum (Natural History) has been certainly

long overdue, none having been issued since 1908,

when other Invertebrata were associated with the

Mollusca in the descriptive account of the " Shell and
Starfish Galleries."

This new Guide occupies practically the same
number of pages as did the section of 1908, although

much of it has been rewritten, and in its " get up "

is fully equal to others of its kind for which the Natural

History Museum is famous. It cannot be exactly

described as a " popular guide "
; the subject does

not lend itself to that, as the mammals and birds do,

but it appeals rather to more advanced students of

the particular subject. The casual visitor desirous

of more simple explanation can fortunately rely on
obtaining the information he may require from the

demonstrations of the Official Guide, who alone prob-

ably can satisfactorily deal with such. No one who has

not attempted a similar production knows how difficult

it is to produce a really satisfactory work of the kind,

or of the pitfalls that beset the compiler, to whose
own lapses may be added those introduced by the
" familiar " of the printing press.

Beyond pointing out that the scientific name of

the British freshwater pearl mussel has somehow been
applied to the marine pearl oyster of commerce
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(Pinctada), we do not propose to dwell on those errors

we have observed, preferring to leave that task to
" kind friends." It is a pity, however, that further

currency has been given to a text-book statement

that a " Helix has been known to survive a temperature

of - 126° C." and even to have strengthened the

startling statement by substituting " tolerate " for

" survive." We suggest a lost decimal point as

explanation.

Physikalische Chemie der Zelle und der Gewebe. Von
Prof. Dr. Hober. Fiinfte, neubearbeitete Auflage.

I Halfte. Pp. XV -1- 544. (Leipzig : W. Engelmann,

1922.) 575 marks.

The late Prof. Benjamin Moore reviewed this important

book at length in Nature (November 30, 191 1, vol. 88,

p. 140) upon the appearance of the third edition. The
general character of the book is unaltered in this the

fifth edition, and it still remains one of the outstanding

texts for the use of students of physiology.

The present edition has evidently been completely

revised, the most striking modification being the

division of the book into two main sections ; the first

dealing with the underlying physico-chemical pheno-

mena apart from their manifestation in the living

organism, the second part considering the operation of

these phenomena in living cells and tissues. The book

also now appears in two volumes ; this first volume
includes the six chapters comprising the first section of

the book, while Chapter VII., the first chapter of the

second section, discusses the osmotic properties of cells

and tissues. The material of this seventh chapter in

the third edition appeared scattered throughout three

chapters dealing respectively with osmotic pressure,

osmotic properties of cells and tissues, and a criticism of

the lipoid theory. Judging by the present volume,

the rearrangement of the subject-matter has provided

a more natural and logical presentation of the subject.

It is also certainly natural to find that a discussion of

permeability no longer centres around the lipoid theory

of the plasma membrane. Throughout the book

modifications have been made in accordance with the

trend of modern physiological investigation ; to cite

one example. Chapter III., upon the quantitative esti-

mation of hydrogen ions, has been altered to cover the

modern use of a wide series of indicators in conjunction

with standard buffer solutions ; it also includes a fuller

discussion of the regulatory mechanism controlling the

reaction of the blood.

English Coastal Evolution. By E. M. Ward. Pp.

xii + 262-1-14 plates. (London: Methuen and Co.,

Ltd., 1922.) 85. 6d. net.

Mr. Ward has chosen a very interesting subject,

and has treated it systematically and well. In his

general introduction, he points out that the present

features of our coasts are built up or carved out on

a land that has been recently submerged. The

features of this land are largely due to subaerial

erosion, but in places they are becoming modified by

the deposits caught on sea-worn flats. In other places

features are becoming again revealed by the removal

of beach-detritus belonging to an earlier epoch. The

glacial deposits that extended the land-area as the

ice melted away form here and there protective
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barriers, but have little stability against the battery

of the waves. The pictures of coastal " planes of

marine denudation " (Ramsay wrote " plains " for

his larger features) are pleasing examples of the many
excellent photographic illustrations.

The English and Welsh coasts are dealt with by

districts, which is a far better method than any

attempt to distinguish coasts of accumulation from

those where erosion is now active. The descriptions

thus appeal to readers who know the landscapes, and

they add much in the way of local geography for

dwellers near our shores. The descriptions of the

Chesil Beach and the coves of the Dorset coast may
be cited as examples of this treatment. Note has been

taken of the probable derivation of the big stones of

the Chesil Beach from flint-gravels formed on lost but

adjacent land. The re-opening of Pagham Harbour
in the Selsea area by a heavy gale in 1910 provides

a parallel on a small scale with the flooding of the

lands west of Dordrecht in 1421. The loss and gain of

land in East Anglia is illustrated by many details

and references that show the wide reading of the

author.

This readable book forms a sound basis from which

a historian might proceed to a study of our maritime

industries, our relations with the continent, and our

great adventures overseas. G. A. J. C.

The Statesman's Year Book : Statistical and Historical

Annual of the States of the World for the Year 19 2j.

Edited by Sir John Scott Keltic and Dr. M. Epstein.

Sixtieth Annual Publication : Revised after Official

Returns. Pp. xxxii + 1583. (London: Macmillan

and Co., Ltd., 1923.) 20s. net.

The sixtieth issue of this well-known work of reference

shows the same high degree of accuracy for which

previous issues have been distinguished. The informa-

tion for every country for which statistics are available

has been carefully revised, and the same applies to

the full lists of works of reference dealing with every

part of the world. For the first time Turkey appears

shorn of its old-time possessions, which now figure

either as independent states or as mandated territories

of other states. The new conditions in Ireland have

resulted in two new sections devoted respectively

to Northern Ireland and the Irish Free State. In de-

fault of separate figures, certain statistical information

for Ireland has still to be included under Great Britain

and Northern Ireland. The term United Kingdom
would seem to have disappeared. The two coloured

maps in this issue show respectively Ireland, and

Palestine with Trans-Jordan. There are the usual

statistical tables and a section on the League of Nations,

A voluminous index enhances the value of this well-

arranged volume.

Lands of the Thunderbolt : Sikhim, Chumbi, and Bhutan.

By the Earl of Ronaldshay. Pp. xvii -F 267 -h 32

plates. (London, Bombay and Sydney : Constable

and Co., Ltd., 1923.) 165. net.

The barest record of the journeys made by Lord

Ronaldshay from Darjeeling into Sikhim, Chumbi, and

Bhutan, could scarcely fail to be of interest. Sikhim

is probably the most mountainous country in the world,
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while both Chumbi and Bhutan are little known to

Europeans. Lord Ronaldshay's record, however, has

the added attraction that he is intensely interested in

the curious lines of thought of the peoples he met.

These are the result of that combination of Buddhism
and the animistic beliefs of primitive Tibet which we
know as Lamaism. In Lamaism, the rationalistic

philosophy of Buddhism, of which the author gives

a succinct account, coexists side by side with a belief

in " devils," and the efficacy of the praying wheel, a

reverence for repetition and an unquestioning faith in

number, most strikingly manifested in the endless

reiteration of religious formulae as an effective exercise

of piety. The result of the incongruous combination

is strikingly manifested in a weird ceremonial in which

such observances as the devil dances of the Black Hat
and the bizarre pantomimic dances of Bhutan play a

prominent part. Lord Ronaldshay's record of his

observations is illustrated by a large collection of

photographs, many of great beauty, taken by himself.

Food, Health, and Growth : a Discussion of the Nutrition

of Children. By Dr. L. Emmett Holt. Pp. xi -f- 273.

(New York : The Macmillan Company ; London :

Macmillan and Co., Ltd., 1922.) 7^. dd. net.

This book embodies a series of five lectures on certain

important and interesting topics relating to child nutri-

tion. The objects are to demonstrate the relation of

nutrition to health and growth, to state the require-

ments of children during the period of growth, and to

discuss how these requirements may best be met.

Considerable attention is paid to the accessory food

factors.

The most important chapter is the last, which deals

with practical measures. Dr. Holt believes that the

only way of dealing with health problems, including

that of errors of nutrition, is by education of children

in matters of personal hygiene, and he suggests that

much can be done in schools to make the teaching of

health interesting and its practice attractive.

The book contains much that is useful and interesting

to the general reader, and its understanding requires

no previous scientific knowledge of nutritional principles.

The Chemists' Year Book, 1923. Edited by Dr. F. W.
Atack, assisted by L. Whinyates. Vol. I. Pp.

iv-h422. Vol. 2. Pp. vii + 423-1 107 + XV. (Man-

chester : Sherratt and Hughes, 1923.) 2 vols.,

21s. net.

" The Chemists' Year Book," which is the English

equivalent of the " Chemiker Kalender," is now ap-

proaching the latter in completeness. In the present

issue there has been some revision, and a new section,

on " Leather Analysis," has been added. It is worth

considering whether the space taken up by such de-

scriptions of analytical methods, which would usually

be sought in special manuals, could not be better used

in giving further numerical data. Thus, the section

on thermochemical data, or sections rather, since the

material is dispersed, cannot compare with the informa-

tion in the " Chemiker Kalender." The price is also

very high for a book which is to be replaced every

year.
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Letters to the Editor.

[The Editor does not hold himself responsible for
opinions expressed by his correspondents. Neither
can he undertake to return, nor to correspond with
the writers of, rejected manuscripts intended for
this or any other part of Nature. No notice is

taken ofanonymous communications^

Effect of Infinitesimal Traces of Chemical
Substances on Photosynthesis.

The possibility of ultra-measurable traces of certain

chemical substances affecting assimilation is a matter
of much importance in physiology. The carbon-
assimilation of water-plants affords an extremely
sensitive process for the investigation of the subject.

The usual method of counting the number of bubbles
of oxygen given out by the plant under light is, how-
ever, most untrustworthy for quantitative determina-
tions, since the size and frequency of the bubbles
undergo spontaneous variation. This difficulty has
been completely removed by a new device which I

have been able to perfect, by which the evolution of

equal volumes of oxygen is automatically recorded on a
revolving drum by an electromagnetic writer ; records
thus obtained enable us to determine the normal rate

of photosynthesis and its induced variations. I have
also found that there is a definite relation between the
evolution of oxygen and the formation of carbo-
hydrate in the leaf. The automatic apparatus
referred to can be so adjusted that the successive dots
in the record represent the photosynthetic production
of amounts of carbohydrate as small as a millionth
of a gram. It is impossible in this short communica-
tion to give a detailed account of the apparatus, which
will be found fully described in my forthcoming work,
" The Physiology of Photosynthesis," to be published
by Messrs. Longmans.
My attention was directed to the possible effect of

traces of chemical substances on carbon-assimilation
by the extraordinary increase in the photosynthetic
activity after the thunderstorm and rain which
lasted from February lo to February 13 of this year.

The coefficient of photosynthetic activity of the
aquatic plant, Hydrilla verticillata, growing in the
pond of the Institute, had been carefully determined
for January and for the first week of February,
and found to be practically the same in different

specimens. The coefficient for light, i.e. the ratio of

increment of activity to the increment of light, was
found to be 13 "2 per 100 lux immediately before
the thunderstorm (February 9) ; whereas after the
thunderstorm it was found to be 26-9, the activity

having been thus increased 100 per cent ; later the
value decreased by stages to 22-9, as if the beneficial

effect of the thunderstorm were subsiding to a cer-

tain extent. There was no variation of temperature,
which remained constant at 22° C.

The rain could not have produced any variation of

turgor in the plant, which was submerged in water.
A plausible explanation of the enhanced activity is

that the electrical discharges during the thunder-
storm produced oxides of nitrogen which, washed
down by the rain, added traces of nitric acid to the
water of the pond in which the plants were growing.
The quantity thus added would, however, be incon-
ceivably minute. The correctness of the above
hypothesis may for the present be left an open
question. There can, however, be no doubt that
minute traces of nitric acid exert a potent influ-

ence on photosynthetic activity, as is shown by the
results of the following experiments carried out
under constant light and temperature. At first I

applied a dilution of one part in ten thousand
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which caused a depression of activity. I therefore
went to the other extreme and prepared different
dilutions of i, 10, and 100 parts in 100,000,000,000.
It is difficult to form any clear conception of ultra-

measurable quantities from a row of zeros, and I will

therefore, following the French system of measure-
ment, designate a thousand millions as a billion.

Application of a solution of one part of nitric acid in

100 billions induced no change in photosynthesis, but
one part in 10 billions produced a marked increase in

activity of about 100 per cent ; i part in 2 billions

caused a further increase of nearly 200 per cent. This
was the climax. The enhanced activity underwent
a slight decline at dilutions of one to ten parts in a
billion, the activity being still greater than the
normal by 100 per cent. There was an abrupt
depression of activity at lower dilutions than 1000
parts in a billion (Fig. i). The above figures may be
taken to be typical of the effect of traces of nitric acid

;

for a dozen different specimens taken at random gave
very similar results. In subtonic specimens, with
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The experiments just described, however, show that
minute traces of formaldehyde are by no means
poisonous, but actually enhance photosynthetic
activity in a remarkable degree. The intermediate
stages of transformation from formaldehyde to
carbohydrate are likely to be rapid ; there would
therefore be no accumulation of formaldehyde to a
poisonous degree.
At first sight it is inconceivable that infinitesimal

traces of certain chemical substances could have such
a potent influence on life-activity. There is, however,
no doubt of the reality of the phenomenon.

J. C. BosE.
Bose Institute, Calcutta.

Molecular and Crystal Symmetry.
I GATHER from Messrs. Shearer and Astbury's

reply (Nature, June 2; p. 740) to my former letter
to Nature (May 12, p. 632) that my mention of
a paper by Fedorov has unhappily diverted their
attention from the main issue. As any attempt to
disentangle numerous side issues would only take
up valuable space, I propose to confine my remarks
to the few points connected with recent X-ray
developments.

In attempting to show that I was in error in
supposing that nothing can be said about the
symmetry of the molecule until the position of every
atom in it is determined, Shearer and Astbury
invoke the X-ray evidence of benzoic acid ; but it

will be found on examination that their proof rests
on an assumption that if two crystal molecules are
symmetrically disposed with regard to a structural
plane the molecular symmetry is thereby limited.
My own view is that the molecular symmetry remains
untouched, and that the actual X-ray results can
be equally harmonised with any type of molecular
symmetry, provided the molecules be orientated in
a general way, i.e. so that no molecular plane or axis
of symmetry be parallel to any structural plane or
axis. What is, indeed, wanted is an experimental
proof that a structural plane beset with molecules,
individually symmetrical but facing the plane
asymmetrically, is distinguishable from a plane
studded with asymmetric molecules ; but as such
an experiment is unrealisable, I do not see how the
symmetry of an individual molecule can be deduced
without first determining the positions of every
atom in the structure. Further, I fail to see how
Messrs. Shearer and Astbury can take a different
view, for if the molecular symmetry of a complex
organic compound can be deduced from X-ray
measurements, what object was there in advancing
Shearer's rule ? If it were really feasible, it would
surely be better to solve the intimate structural
details of benzoic acid by the method of experiment
than by a process of speculation.
The only other subject I need refer to is that of

tartaric acid. It now appears that my previous
conjecture, that Astbury's crystal molecule is axially
symmetrical, was erroneous, and that this substance
is really in formal agreement with Shearer's rule.

I may, however, point out that I was formerly
particularly adverse to drawing any definite con-
clusion from such a complicated structure, a position
which I see no reason to modify. In this connexion
it is pertinent to add that evidence from simple
compounds is already coming in. Dickinson'^ recent
investigation of tin tetraiodide reveals 8 chemical
molecules, each of a symmetry number 6, to the
unit of structure ; and as the symmetry number is

generally held to be 24 (and not 48) the rule is corre-
spondingly infringed.
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In conclusion, it may be useful to add a word .^.

explanation on the part played by Shearer's rule in

X-ray investigations of organic compounds. In tiie

typical case of benzoic acid classical methods of

crystallography allow of the determination of tlie

symmetry and also of the relative edge-lengtlis
the unit of structure. Building on this foundat;
the X-ray method goes further by determining 1

mass associated with this unit, its absolute dimensio
and therefore volume, and, somewhat approximately,
the relative positions of the centres of gravity of its

constituent molecules. This represents a great
advance to the crystallographer, but scarcely so to
the chemist unless such molecular centres can be
expanded into bodies of definite shape and atomic
configuration. Now as volume determines neither
external shape nor internal structure the problem is

obviously one of great complexity, and X-ray results
cannot usefully be applied to its solution on account
of the enormous number of variables concerned in
cr>'stals of low symmetry and complex chemical
composition ; consequently, more general but less
direct aids have to be relied on.
One method of bridging the gap is to adopt the

hypothesis that atomic radii are approximately
constant in crystals, whereby a radius determined
from an element or simple inorganic compound can
be carried over to a complicated organic compound.
By such means spheres of appropriate sizes can be
packed together in a tentative way so as to fill

variously shaped cells of the correct volume, but
there is obviously still much scope for varieties of
arrangement and some further limiting principle is

needed. That actually favoured at the present
moment is Shearer's rule that a crystal makes the
utmost use of the symmetry of its component
molecules, or, alternatively stated, that the moleculeo"
symmetry is deducible as being the crystal symmetry
divided by the number of molecules involved in
the unit of structure. Since such a rule generally
leads to low molecular symmetries (i.e. those which
are practically consistent with any given arrange-
ment), it is somewhat difficult to see how it can serve
to limit the number of structural solutions. It can,
however, be employed in a more superficial way,
since the creation of an upper limit to molecular
symmetry serves to rule out any stereochemical
formulae of still higher symmetry. Thus, it has
been suggested that the Kekule and Clans formulae
for benzene must be abandoned in favour of the
Dewar formula, at any rate in the crystal.

Such results are obviously worthy of attention
in so far as Shearer's rule is true. The present
position is that the rule is a postulate and so also

are the results that flow from it, ranging from the
disposition of electrons in a crystal molecule of
alumina to that of the atoms in any complex organic
compound. T. V. Barker.

University Museum, Oxford,
June 16.

Stirling's Theorem.

Mr. H. E. Soper, in Nature of May 5, p. 601, gives

Stirling's Theorem in the form

r- (n^\y^^

( _ 1 ^_ , 7 , \
^^""P- ^ 24(«-f-i)288o(« + !)'«*' • • • /•

This form suggests that a first approximation of

the form ^2"- a
)

might be made exceed-

ingly accurate by choosing a in a suitable way.
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Commencing in a similar way to that of Mr. Soper,

we have

log(w + i)!- log(« + ^-i)!-log(« + ^),

where n\ is generally r(w+i).

Now

log (w + -j !-log (w+ -- I j! = eWa(i-e-D) logw!,

where D is the differential operator.

^ ' D ^ 2 12 720 -'

\ 3 ! a^ 4 a 12a/

\ 720 240^ I2a» 4 lav -*

^log(n + j)^(n + ^)(log(n + i)-i},

Dlog(n+ ^)=^^^^.

.•.logn!=(n + i){log(n + ^)-i} + (i-^)log(n+i)

I /l , I -a\
+ 2(6+ ".^ )

''"\3!a3~4a2 12a/
f

\ a
j

\ ^60 12a* 6a* I2av360

+ a constant.

{-!}•

,

,— /w+(l/a)\«+W») / i\ (a—2)/2a

xexp,
l/6 + (l-a)/a2ri/6+

L 2 1«
+ ]. (.)

It will easily be seen that this reduces to Mr. Soper's
form if a is taken to be equal to 2.

As a first approximation to the value of n ! we have

To make this the best possible first approximation,
I is necessary to choose a so that the first term of
the exponential series is zero, i.e.

I
, I -a

o a'

is an equation for determining a, i.e.

a^ - 6a + 6 = o.

The roots are 3+ sj^ox 473205081 and 1-26794919,
Approximately these roots are 19/4 and 5/4.
To decide which of these two values would be the

better, the values of the coefficients of the next two
terms of the exponential were determined for each
value of a, and it was found that these values were
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practically of the same order of magnitude. I have
chosen to take the lower value, because {tc+ (i/a)} will

be greater for that value.

[At first it occurred to me that the desired result

would be obtained by making the first term involving
a in the exponential a minimum ; but although a
minimum it might be negatively large, so this criterion

had to be ruled out. However, it was noticed that
a = 2, which Mr. Soper uses, is practically the value
of a which makes this term a minimum, especially for

the larger values of n.

The condition for a minimum is that a should
satisfy the equation

a2(6w+ l) - I2aw - 6 = 0,

i.e. a would be a function of n.

It is the positive root which concerns us, and it

will be seen that as n increases this root tends to the
value 2,

a = 2 + 4«
(61^+Ty ^PP^°^-

Thus for the range of a values which makes the
first term of the exponential negative, a = 2 is the
worst possible choice in finding a good first approxi-
mation.]

Taking a- 3 - ^/3, our series for n\ beconies

n != V2t( I [n + b)-"

f _ 0-0080,1875 0-0004,6296
(2)

where 6 = 0-7886,7513, 6-c=J, £ = 0-28^6,7513.
The value a = 5/4 was used in some calculations,

and although the series then looks simpler, there is

really nothing to be gained by taking this value
;

this is especially so for the computer who has a
calculating machine. It will be noticed that our
first approximation in (2) will be affected by an error
of the order of i[i2^n^ of its own value.

First approximation :

!= j^{-±^y\^t)-'. (3)

This approximation was tested on a comparatively
small value of n, n=io, log 10 ! = 6-5597931, i.e.

10 1 = 362,9051.

Mr. Soper's first approximation J2ir{{n + ^)le}"+'!
gives log 10 ! = 6-5614855, i.e. 10 ! = 364,3221.
The correct value is 362,8800 ; the error in the

first case is only 251, while the error in the second is

14,421.

Extending the idea, we come to consider the
Second Approximation. In the British Association
Report for 1883, p. 407, Prof. A. R. Forsyth deduces
a very pretty result for n !

:

n\= sj2ir-y^ ^ '-] ... (4)

This compact result is obtained by a process which
is essentially the same as the above, but applied to
the second term of the exponential instead of the first.

If we attempt to find a so that this term may be
zero, it is necessary to solve a quartic in ija[ = x).

^6x* - 24^;^ - 2^x^+ 1 2;»r+ I = o.

[The term we are considering is

L2\3a3 2aa"^6a/ 2!U\6' a^ J J J ( i\i^'

\ a)

C 2
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There are two positive roots, both between o and i

.

The greater is the more suitable for our series. It is

very nearly equal to unity and it was found to be
very nearly 32/33.
As a second approximation n \ is then equal to

<«+(l/a)\ "*'•/»'/ t\ '«-="/=»

V2.(^-+(^/^))
"*'""'

(« + ;)'

(5)

r i/6+(l-a)/an
L'"^ 2{«+(l/a)} J'

where 1/0 = 32/33.

From this expression, which is affected by an error
of order - i/^6on^, 10! was calculated:

10 1 = 362,8806 (an error of 6).

The approximation (4) gives

101 = 362,8787 (an error of 13).

From the original value of a, the second approxi-
mation will be

e

:oo8o,i875|_
(^)

The error in this case will be less than 1/2000 xw^
of the whole.

(6) gives

101 = 362,8801 (an error of i).

Forsyth's approximation (4) has an error of order
i/240«^. It will be seen that the first approximation

(3) is a remarkably good one, and the expression is

quite good for calculation purposes. The value of n !

may be calculated in a very short time.

Mr. Soper's expansion, taken to the same order
as (4), gives

10 1 = 362,8792 (an error of 8),

with an error of order i^oon^. The second approxi-
mation (6) derived in the same way as our first

approximation is exceedingly accurate, and is better
than that of (4) ; it is also better than Mr. Soper's,

which in turn is better than Prof. Forsyth's (4).

Prof. K. Pearson has given in Biometrika, vol. vi.,

a very close approximation to the value of n ! This
takes account of terms up to i/w* and partially of the
term in i jn^ :

^°g~S;^ "= °"399o899 -f J log w

,
„ . 25°-623+ -080,929 sm —— ~^.

7t
(7)

On evaluating 10 ! by means of this expression,

it is found that the exact value is given to the nearest
unit.

My chief aim in this note has been to show that a
very good first approximation may be obtained
without the use of any terms of the exponential and
that the resulting expression is useful for computing
factorials.

It may be of interest to give the values of i ! 2 !

and 10 ! found from these approximations in a single

table

:
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The Transport of Rocks.

May I ask Prof. Grenville A. J. Cole, through the

Tnedium of your cohimns, how far the authority for

the statement that " the Portuguese stone . . . was
brought in carracks round the Cape to build the
jutting fort on the coral shore of Mofambique "

(Nature, March 17, p. 353) is to be regarded as

trustworthy ?

I first saw this fort in 191 1, and as recently as

September last year I walked all round it. I have
never been inside, but I am told by Portuguese
residents on the island that the same kind of stone
has been used throughout in the construction of the
fort. This stone is a sandy coral-rock, with occasional

small pebble bands. The country rock of Mo9am-
bique island is also a coral rock identical in composi-
tion and fossil contents—so far as one can judge by
hand specimens and very numerous exposures—with
that of which the fort is built. This material occurs
in vast quantities on the eastern coast of Africa, and
indeed on many tropical coast belts : it is well seen
at Mombasa and Zanzibar, which island, like that
of Mo9ambique, consists of little else. The coral-rock
is not the best material for constructional purposes, as
an examination of the external walls of the ^
fort is sufficient to show. Can it be that this

material was shipped all round the Cape ?

It may be so, but I find it difficult to believe.

E. J. Wayland.
Fort Portal, Uganda, May 3.

at the surface of the lower electrode. This fact

points to the existence of a considerable gradient of

potential in this layer.

In the course of an investigation of the radiation

in the spark I have found, by means of direct electric

measurements, the existence of a considerable

gradient of potential in the thin layer that surrounds
the electrodes when the sparking discharge takes place.

The discharge of 952 sparks per sec, yielding an
effective current of 24 milliamperes, shows that the
change of the difference of potential depends upon the
length of sparks, as the accompanying diagram (Fig. i)

shows. If the sparks are so short that the thin

layers in the proximity of the electrodes, which yield

a metallic spectrum, are not yet divided, then there

exists a great gradient of potential (Fig. i, I). The
size of gradient depends first upon the nature of the
metal forming the electrodes. This is shown by the
two curves on the diagram for electrodes of platinum
and aluminium.
At longer sparks, while among the above-mentioned

layers only a spectrum of gas appears, the gradient of

potential is much less (Fig. i, II) ; this does not
depend upon the nature of the electrodes.

The intermediate space, marked by interrupted

In reply to the interesting letter from Mr.
Wayland of the Geological Department of
Uganda, I beg to say that my authority for

the statement that the fort of Mozambique
was built of stone brought from Portugal is

the uninitialled article in the " Encyclopaedia
Britannica," nth ed., vol. 18, p. 949, where
we read :

" There are three forts, of which
the principal, St. Sebastian, at the northern
extremity of the island, was built in 15 Jo
entirely of stone brought from Portugal."

I have examined the coral-rock here and at
Mombasa, and, as Mr. Wayland states, it is

not attractive for building purposes. I cannot speak
as to the outer wall of the fort, and it may have been
rebuilt or refaced since 15 10. It would be interesting
now to pursue the matter in some detailed history of

Mozambique. Grenville A. J. Cole.

Kv

K-A

On Auroral Observations.

It has been found that the green auroral line is

regularly visible in the clear night sky, and Lord
Rayleigh has discovered the remarkable fact that it

is more intense at Terling than in the north of England.
A cognate investigation, which, so far as I know, has
not yet been made, may be suggested to auroral
observers, namely, to examine how the intensity
changes at any one place throughout the night. The
observation is doubtless a difficult one, but might be
made by exposing a series of plates at different hours
on a succession of clear nights. It would be of great
interest to know whether or not the intensity remains
nearly uniform throughout the night hours.

S. Chapman.
The University, Manchester,

July 4-

Gradient of Potential near Electrodes.
In Nature of March 31, p. 431, Messrs. H. Nagaoka

and Y. Sugiura describe a method of observing the
Stark effect in the iron arc ; namely, in the thin layer
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lines, is difficult to examine. Sparks of both kinds
generally come into view.

If V^ signifies the difference of potential for short
sparks, and Vj that for long sparks, we get for platinum
and aluminium electrodes about :

/grad^VA =10 /grad. VA =5
Vgrad. V2/ Pt Vgrad. \\) PA

The thickness x of the layer where there is a
considerable gradient of potential is small :

Pt. Cu. Al.

X -o.^ 0.4-0.5 0.7-0.9 mm.
This investigation is being continued.

S. PlEls'KOWSKI.
Physical Institute,

University of Warsaw,
Hoza 6g.

The Tides.

The notice in Nature of April 14, p. 508, of my
pamphlet on the tides implies that I have completely
misunderstood " the theory of the tide-generating
force on the principle of gravitation." Regarding
this I would like to present to your readers, very
briefly, just one point in that theory : Newton,
Herschel, and many other authorities compute the
principal tide-raising force as the difference between
the moon's attraction at the earth's centre and at
the earth's surface. Now this is exactly the method
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that would be employed if the sea were about 4000
miles deep. But the sea is only about 2 miles deep,
in which, obviously, the tide would be practically

insensible compared with that in a sea 4000 miles

deep. The height of the tide is measured from the
sea bottom ; so that whatever elevation by tidal

action of that bottom, which takes place, is not added
to the height of the tide at all. Why, then, should
the action of the tide-raising force beneath the
bottom of the sea be added to that action within
the sea itself (as is invariably done) to obtain, or
explain, the ocean tide ?

There are many other points of the tidal theory
discussed in the pamphlet referred to which are

equally difficult of explanation according to the
theory of gravitation. To a statement of these
difficulties it is really a rather unsatisfactory answer
to say merely that their presentation betrays " a
complete misunderstanding of the theory." Facts
should be given to show of just what the misunder-
standing consists ; and truly such facts would not
be a waste even of the columns of Nature, but would
undoubtedly prove edifying to many of your readers
besides the present writer.

The " Tides " pamphlet will be sent free on request
to any one interested. Evan M'Lennan.

Corvallis, Oregon, U.S.A.,
May 26.

To any one who understands the theory of gravita-
tion, Mr. M'Lennan's letter is a complete justification

of the note. To those who would think that there
might possibly be something in it, nothing less than
chapter v. of Sir G. H. Darwin's popular book on

^ tides would be of any use. There are too many
important and pressing demands upon the space of
Nature to permit a full discussion of the points put
forward by Mr. M'Lennan. We can only remark
that the tides are due to the difference between the
response of the oceans and the solid earth to the
attractions of the sun and moon. The motion of the
solid earth as a whole is determined by the forces at
its centre, so that the differential motion of the
oceans is determined by the vectorial excess of the
forces at the earth's surface over those at its centre.
Of this excess it is the component tangential to the
earth's surface which is effective in producing the
tides. The Writer of the Note.

Barometric Pressure in High Latitudes.

In his letter (Nature, May 12, p. 634) on the
subject of the causation of anticyclones, recently
under discussion, Mr. R. M. Deeley makes two
statements which cannot, on the most liberal inter-
pretation of their face value, be reconciled with the
real facts of the case as they are well known to
meteorologists.

First of all he says :
" Another clear effect of

surface temperature is the fact that the North Pacific
cyclone and the North Atlantic cyclone (the eyes of
the North Polar cyclone) are more powerful during
the summer than they are during the winter."
This is in direct opposition to the truth, as any one
will find who refers to charts of mean pressure for
January and July, wherein he will find the Icelandic
and Bering Sea minima greatly accentuated in winter
and nearly obliterated in summer. Moreover, these
mean or average charts are merely the generalised
expression of one of the most obtrusive facts of
seasonal climatology ; namely, the frequently violent
cyclonic mood of the North Atlantic ocean in mid-
winter, and its generally much milder state at mid-
summer, together with the many more I gales we
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experience in England in December and January than
in June and July.

Secondly, Mr. Deeley refers to " the striking facts
that throughout the year the great low-pressure areas
are over the frigid poles." Now though there may
be relatively low pressure with cyclonic circulation

at higher atmospheric levels round the p)oles, the
modern work of Dr. G. C. Simpson for the Antarctic,
and of Prof. Mohn for the Arctic, indicate that the
surface pressure at both p>oles is relatively high,

supplying an outflow of air towards the low pressure
belts about latitudes 60° N. and S. In the Antarctic
there is a true glacial anticyclone ; in the Arctic the
land areas round the polar basin complicate the
distribution of pressure, but the pressure over that
basin is relatively high throughout the year, parti-

cularly in winter, when it links the interior glacial

anticyclone of Greenland with the continental anti-
cyclone of Siberia.

Moreover, if the Polar Front theory of Prof.
Bjerknes is true—and though there are justifiable

doubts as to whether that theory is a full dynamical
explanation of cyclonic circulation, no weather fore-

caster will dispute that it provides an excellent geo-
graphical background of reference for the facts associ-

ated with that circulation—there must, on the average,
be relatively high surface pressure about the poles.

With regard to the effect of surface temperature
on pressure it is quite true (as Mr, Deeley observes)
that in the northern hemisphere, where there are
such violent contrasts of continent and ocean, the
continents command the excess of air in winter on
account of the cold, but lose it to the oceans in

summer on account of the heat. But this relation-

ship between surface temperature and pressure is

only very rough. There cannot be high or low
pressure everywhere ; and the actual result is a
highly complicated regional compromise. If the
northern hemisphere were all land or all water,
there could not be those marked seasonal or monsoonal
disturbances, so conspicuous on the January and
July charts of mean pressure, of the simple dynamic
belts of wind and pressure, namely, low at the equator,
high at about 30° N. and S., low again at about
60° N. and S., high again at the poles, to which one
gets an approximation on the annual chart and
also on those for April and October. One must
grant that the circulation of the atmosphere is

initiated and maintained by the general thermal
gradient between the equator and the poles ; but
the rotation of the earth and the seasonal contrasts
of temperature between continents and oceans com-
bine to impose an exceedingly complex structure upon
the circulation. L. C. W. Bonacina.

27 Tanza Road, Hampstead, N.W.3,
June 14.

lonisation Potentials of Copper and Silver.

In their book on " The Origin of Spectra " Foote
and Mohler assign ionisation potentials of 7*692 and
7*542 to copper and silver. These are calculated
from spectroscopic data. I have recently succeeded
in obtaining low voltage arcs in the vapours of these
two metals. For copper, a voltage of 7-8 was found,
agreeing with the value given above as closely as
one would expect from observations on a low voltage
arc. For silver vapour, however, the value found
and verified by many observations was 6*0 volts.

There were indications of a resonance potential at
about 3*1 volts.

This work is being continued especially into the
spectroscopic region. A. G. Shenstone,

Physical Laboratory,
University of Toronto,
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The Problem of Cancer.

/^NCE again the public is being made to focus its

^-^ attention on cancer through the activities of

the recently constituted British Empire Cancer Cam-
paign. The object of this so-called campaign is to

collect large sums of money which will be devoted to the

further study of this disease^ which annually sweeps
away about 40^000 people in England and Wales alone.

The new campaign is taking place under the direction of

a committee which has been described as infiuentialj but
we search in vain for evidence that the committee, as a
whole, possesses the necessary qualifications to direct

or to suggest research on what is admittedly one of the
most difficult problems in biology. There can be no
harm in raising money for medical research—it is, in

fact, a highly praiseworthy object—but in the interests

of those who have provided the money, it is essential

that it should be used in the best way, and it does not
appear that the new committee, composed largely of

medical men practising among the political, wealthy, or

aristocratic sections of the community, is a suitable one
to direct cancer research.

The raison d'etre of the new committee is indeed
obscure, for there already exists an Imperial scheme

—

the Imperial Cancer Research Fund—which has been
hard at work with the problem of cancer for twenty
years. This committee is under the presidency of the
Duke of Bedford, who, as a Fellow of the Royal vSociety

and a man of science, has associated himself very closely

and practically with the problem for many years. In
addition to a large general committee of Imperial
flavour, there is also an executive committee specially

composed of men in the highest ranks of the profession,

practical and scientific. The work of the Imperial
Cancer Research Fund is universally admitted to be of

a very high order, and, although it has not been possible

to elucidate the cause or causes of malignant growths,
a flood of light has been thrown and many foolish views
have been exposed and confuted by the researches

first of Bashford and later of Murray, who have been
the scientific directors of the Imperial Cancer Research
Fund. Their work has placed the Fund in the forefront

of institutes devoted to the special study of cancer.

It is difficult to understand why a second cancer fund
—also Imperial—should be started to do the same work
as that which has already been admirably done by the
first and older Imperial Cancer Research Fund. From
several sides comment has been made on this apparent
anachronism, and it has been suggested that, while the
new campaign might collect money, its distribution

should not be left in the hands of the new committee
but should be dealt with by scientific bodies like the
Royal Society or the Medical Research Council, acting
alone or in co-operation with the Imperial Cancer
Research Fund ; for, after all, the problem is one of the
most difficult now being studied in science.

The Position of Cancer Research.

The subject has passed beyond the realms of clinical

observation, and clinicians do not possess the requisite

education either to add to or even to supervise work
which demands highly-trained biologists. It is, indeed,
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becoming more and more apparent that cancer is

not merely a human problem but one of general

biology.

There was a time when the word " tumour " was used
to include almost every kind of abnormal swelling that

was more or less circumscribed. A great many such
swellings have now been separated off, as they have
proved to be of inflammatory nature. Even among
true tumours a distinction has been made into those

that are benign and those that are malignant. Formerly
tumours were classified according to their shape or con-

sistence, and many terms employed in this period still

prevail, although with an altered significance. Examples
of this kind may be cited in such names as " fungus,"
" polypus," " encephaloid," and " sarcoma." Even
the word " cancer " is derived from the supposed
resemblance of the cut surface of the tumour to the

spreading limbs of a crab.

Up to the first third of last century it was commonly
held that cancers and suchlike tumours were something
foreign to the body ; but with the discovery of the cell,

Theodore Schwann showed that there was nothing in

any tumour that was really heterologous. His re-

searches, continued by Lebert, were immensely ex-

tended by Virchow in his great work " Die krankhaften
Geschwulste " (1863-67), to which but little has been
added or subtracted from a purely pathological view-

point. He showed that every tumour is the result of

a tissue-forming function derived from the constituents

of the body, and the real problem of tumour formation
to-day is to find what starts this and causes the tissues

to behave in an abnormal way. Every tumour repre-

sents a breach in the continuity of some tissue, so that,

although arising in a tissue and due to the proliferation

of that tissue, the new growth, tumour, or blastoma, as

it is called, is really inimical to the well-being of the

tissue. Its growth is progressive and unlimited. The
cells of which every tumour is composed are bolshe-

vistic, anarchical, or autonomous in varying degree.

The laws that govern the behaviour of the cells of a
tissue towards each other or other cells are violated.

The tumour cells are in some mysterious way set free

from restraining influences, and, having attained their

liberty, behave in a riotous rather than an orderly

manner. Although it is common to speak of cancer as

something special, there is the same process at work in

all tumours, but the degree of autonomy varies in each.

If left to themselves, even the most innocent tumours
grow progressively, and may become harmful in virtue

of their magnitude. Some of the largest tumours
known are benign in a clinical sense, while some
of the smallest in point of size may be of deadly

malignancy.

Basing the classification of tumours on their origin

—

histogenesis—Virchow separated them into three great

classes according to their components. In his first

group—simple histioid tumours—there was only one

tissue, whereas in the second or organoid tumours two
tissues were involved, one being connective tissue, the

other epithelial. In his third group—teratoid tumours
—the new growth was composed of several tissues

arranged in organ-like fashion. Whatever starts the
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cells off, the later growth of a tumour is due to the

division of its cells. As this growth proceeds, one of

two things happens. Either the tissues become pressed

upon and flattened out so that the tumour is said to

grow " expansively," or the tumour cells invade the

other tissues, gradually destroying them, and finally

insinuating or infiltrating themselves into lymph-
vessels or blood-vessels. Thus they may be swept

away and transported to the most remote ends of the

circulation, where, being arrested, they again start to

grow and produce a secondary or daughter tumour
which is a copy more or less perfect of the primary
growth.

It is this last peculiarity which compels us to

place true tumours or blastomata in a class outside

the swellings caused by inflammatory processes, even

although the latter present a certain superficial re-

semblance to blastomata. The tumour cell itself is

or carries the actual exciting agent to continued cell

growth, and it is when we come to the question of the

cause of this extraordinary cell growth that we are in

Cimmerian darkness. We do not know whether there

is one or many causes of new growths, and our methods
of treatment, especially of the more autonomous or

malignant growths, are hopelessly defective.

Theories of the Origin of Malignant Growths.

Naturally, various causes of malignant growths have
been suggested, and three at least have been seriously

studied ; namely, irritation, the action of a parasite,

and embryonic aberration.

(i) It is widely held that some irritation, physical

or chemical, applied over a long period may incite

the cells to unusual growth, which ultimately takes

an abnormal blastomatous course. In the last few

years, many experiments have concurred to show
that tar products may be active incitors to tumours
both in men and animals. Cancers in man are not

infrequently to be seen in association with some
chemical or infective irritation.

(2) A second current of thought has centred round
the possibility that tumours, and especially cancers,

are due to an exogenic parasite of some kind. From
the structure of primary and secondary growths it is

necessary to assume that if there is a parasite it must
not only incite the cell to division, but also actually

be intracellular, for the cells of a secondary distant

tumour are the descendants of those that compose the

primary tumour. For example, a cancer may arise

from the liver. It is composed of liver cells ; it may
actually, although in an imperfect way, secrete bile.

Such a tumour may be carried to the brain, and there

we again find that the tumour is composed, not of

brain but of liver cells, and it may actually produce

bile. If such a tumour is due to a parasite the latter

must be inside the tumour cells. Many attempts have
been made to find parasites. It must be admitted,

however, that up to the present no one has found a

parasite in the cells of a tumour which produces a

similar tumour in the homologous or heterologous

species.

(3) The failure to find a parasite led to another

theory—that tumours arise from some embryonic
aberration. This view is associated with the names
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of Durante and Cohnheim, and in certain cases is un-
doubtedly to be accepted as the probable cause, if it

is agreed that there is a high degree of specificity among
cells. There is much reason to believe that cells

retain their specific characters, or, as Bard has expressed I

it, " Omnis cellula e ccllula ejusdem generis." If this

is correct, as it appears to be, one can explain the

occurrence of heterotopic tumours best upon an
embryological basis. Thus the occurrence of a tress

of hair, a tooth, a piece of cartilage, and fragments of

lung or intestine in a dermoid tumour of the ovar)' of

a virgin is explicable best on some embr\'ological

aberration. It is impossible to believe that the

occurrence of looo teeth in a tumour of the jaw can
be produced by a parasite.

While, however, Cohnheim's theory may explain

some growths, there are others which do not come into

this category. The degeneration of the process of

growth, which is one of the main features of tumours,
is evidently some very fundamental process, for

growths benign and malignant are found in all animals

from fish upwards. Although this fact does not explain

the cause of cancer, it dispels many of the foolish

theories which have been brought for^s'ard to explain

cancer in man.
Up to the present time, the histological structure

of tumours has been very extensively studied all

over the world, but it is increasingly apparent that

this method alone has great limitations. In con-

sequence, it has given way to the study of malignant

tumours which can be successfully transplanted from
one animal to another of the same species. Many
facts connected with the origin and spread of, and
immunity to growths have been established by this

kind of investigation.

In more recent times the physiological processes

in cancer tissue have been investigated, as well

as the production of malignant tumours in animals,

by the application of chemical substances like tar or

the chemical substances produced by the concurrent

development in the animal of certain animal parasites,

as was shown by the extended researches of Johannes
Fibiger in Copenhagen.

Another line of work has concerned itself with the

growth of tissues in vitro. It is probable that much
light will be thrown upon the whole of the blastomatous

processes by work of this kind. The field of cancer

research in man is limited on account of the fact that

he is outside the pale of experimental analysis. Methods
of treatment may be tried to cure such a desperate

disease, but it is reasonable to demand that there should

first be some experimental basis for the treatment.

The main point, however, is that all over the world

the highest class of scientific workers are busily engaged

in trying to solve one of Nature's great mysteries which

affects both man and almost all known animals.

Cancer is a dreadful, inscrutable disease, and, however

blunted medical men become from constant associa-

tion with other diseases, they never become immune
to the sufferings of the cancer patient. Although the

main cause of the trouble is unsolved, it is not to

be imagined that the research world is standing still.

On the contrary', there is everywhere a pulsation which

indicates that we are getting nearer the solution of the

mystery. ^^ . B.
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The Rotation of the Earth and its Influence on Optical Phenomena.^

By Prof. H. A. Lorentz, For. Mem. R.S.

THERE are different ways in which, by means of

optical phenomena, the motion of a system can

be detected. I shall speak of them successively, with

a view especially to the rotation of the earth, briefly

considering also the optical effects that are due to

the annual motion, which can be taken to be a trans-

lation.

1. Doppler's Principle.—In the first place there

is Doppler's principle. If r is the distance from a

luminous source to an observer (or to the slit of the

spectroscope), Vr= drjdt the relative velocity in the

direction of the hne r, and n the real frequency of the

light emitted by the source, the observed frequency

will be w + Sw, where

. Vr
bn= ——n,

c '

c being the velocity of light. The corresponding

change of the wave-length X is given by

c

The velocity of the earth's translational motion is

30 km./sec, i.e. y^y^^ c. It can give rise for yellow

light to a change in wave-length of about half an

Angstrom unit. The displacement of spectral lines

produced by it is perfectly observable ; in fact, star

velocities of some 50 km./sec. are measured with a

considerable precision.

If the observed shift of the spectral lines of a star

is corrected for the motion of the earth, one finds

the velocity of the star with respect to the sun. In

the case of many spectroscopic binaries, the determina-

tion of the elements of their orbits would be wholly

impossible if the motion of the earth were not taken

into account.

The velocity of a point of the earth's surface due

to the rotation is much smaller than the translational

velocity. Even for a point on the equator, it amounts

to no more than 0*46 km./sec. The displacement of

a spectral line corresponding to this is, for yellow light,

about 0*009 A.U., 1/660 part

of the distance between the

D-lines. This can scarcely

be observed. If it were some-

what greater, one would see

that the lines in the solar

spectrum lie somewhat more
towards the violet at sunrise

than at sunset. It must be

remarked that the conse-

quences which one draws from

Doppler's principle would re-

main true whatever might be

the state of motion existing in a medium surrounding

the earth. The question only is whether two successive

vibrations emitted by the source take equal or unequal
times to reach the slit of the spectroscope.

2. Huygens's Construction.—In the second place,

the propagation of waves and rays of light may be

modified by a motion of the system, a modification

' Lecture delivered at University College, University of London, on
May 17.
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Fig. I.

that can be found by means of Huygens's construction.

Let Sj (Fig. i) be the wave-front, i.e. the surface that

is reached at a certain time ^ by a vibration emitted

by the source at some previous instant. Then, around
each point A, A', A" ... of

Sj one can describe the

elementary wave formed in

a time dt. The surface Sg

tangential to them all will

be the new position of

the wave-front. The lines

AC, A'C, . . ., joining the

centres of the elementary

waves to the points where
they are touched by Sg,

are elements of rays, i.e. of

the lines which determine the lateral limitation of

beams of light. The velocity of a ray is given by

Fig.

AC
(I)

and the course of a ray of light 5 between two given

points A and B is determined by the condition that

Cds

I u
(2)

is a minimum (Fermat's principle).

This general method can be applied to the case of

ether moving through the diagram with respect to

which one wants to know the propagation of light.

The elementary wave around a point A (Fig. 2) is a

sphere with radius cdt (c velocity of light in ether),

but drifting along with the ether. The centre of the

sphere will be at B, if AB is in the direction of the

velocity v with which the ether moves across the

diagram and has the length vdt. From the triangle

ABC one finds, if 6 is the angle BAC between the

velocity of the ether and the ray AC, and if terms of

the order (v/cY are neglected.

ds

u

ds

c
cos Qds. (3)

The figure also shows to what extent the ray AC
deviates from the normal BC to the wave-front.

3. Stokes's Theory of Aberration.—In this

theory it is supposed that the ether is set in motion

by the earth, like an incompressible fluid, the velocity

of the ether at any point of the surface being equal

to the velocity of the earth. At some point P just

outside the region where there is an appreciable

velocity of the ether, the light coming from some

star S will have its wave-front at right angles to PS.

The above construction gives the direction of the ray,

i.e. the direction in which the star is observed ; the

result agrees exactly with that of the well-known

elementary theory of aberration. Stokes further

supposes that the motion of the ether is irrotational,

so that V depends on a velocity potential. In this

case (3) shows that (2) may be replaced by (i/<")/^^

plus a term that is independent of the path ; the ray

of light is therefore a straight line, and the ordinary
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theory of aberration not only holds for the point P,.

but also for the point where the ray reaches the surface

of the earth.

Stokes's theory cannot, however, be maintained,

because the two assumptions that there is a velocity

potential and that all over the surface the ether has

the velocity of the earth contradict each other,

4. Ether Whirls.—It can be imagined that a

rotating planet is surrounded by a whirl in the ether.

If definite assumptions are made concerning the

distribution of velocity in this whirl, one can determine

the deviation of a ray passing through it and the

amount of diurnal aberration thus produced.

There is another phenomenon still by which one

could detect an ether whirl. If the planet Jupiter

were surrounded
by a whirl, there

would be a devia-

tion that could be

observed in the

case of the occul-

tation of a star,

and that is found
to be quite ap-

preciable if plaus-

ible assumptions
concerning the ex-

tension of the whirl

be made. Nothing
of the kind has

ever been observed. This speaks in favour of the
hypothesis that the ether is not set in motion by the
planet.

5. Fresnel's Theory of Aberration.— Fresnel
assumed that the earth is absolutely permeable to the
ether, so that it can pass through' the ether without
in the least setting it in motion. So far as the subject
of this lecture is concerned, this assumption leads to
the same results as the theory of relativity. The
annual aberration is now immediately explained by
what was said in § 3. As to the daily aberration, it

is determined in the same way as the annual aberration
by the motion of the observer. If an astronomer
placed at a point on the equator observes a star
situated in the plane of that circle, at an altitude h,

the aberration amounts to 0-32" x sin /;.. It would be
possible to observe it if the distance of two stars far

apart could be measured to within o'l". If, for example,
two stars A and B in the plane of the equator follow
each other in their daily motion at a distance of 60°,

their distance will be diminished by o-i6" when A has
reached the zenith, and increased by the same amount
when B has reached that point. In reality, however.

Fig.

the existence of the diurnal aberration has not been

proved, though astronomers correct their observations

for it.

6. Michelson's Interference Experiment.—Prof.

Michelson has devi.sed an experiment in which t^o \

rays of light propagated in opposite directions along the '

sides of a great triangle ABC (Fig. 3) in a horizontal

I)lane are made to interfere ; Mj, Mj are mirrors,

P a dividing plate of glass ; the course of one ray is

LACBAQ, and of the other LABCAQ.
In general, let L and Q be any two points having

a fixed position in the figure, which is attached to the

earth. The ether (supposed not to share the earth's

rotation) has a motion through the diagram, consisting

in a rotation about the axis of the earth. From what
has been said in § 2, one can deduce the time that is

required for the passage from L to Q. Let s be the

course of the ray if there were no rotation, s' the actual

course. One has to calculate the value of (2) for s ,

but if one neglects terms of the second order, one

can substitute for it the value for the path s, because

the integral is a minimum for s' . The influence of

the earth's rotation is given by the integral of the last

term in (3), and is found in the case of Fig. 3 to be

proportional to the area of the triangle ABC, to the

angular velocity of the earth, and to the sine of the

geographical latitude. The effect would be of equal

magnitude but of opposite sign for the two interfering

rays, and so the position of the interference fringes

will be slightly changed by the rotation of the earth.

It may be hoped that it will be possible to observe

the effect by a suitable method of observation.

7. An Imaginary Experiment. — Suppose two
parallel metallic wires (perfect conductors), such as

are used in Lecher's experiment, to be placed round

the equator of the earth, each forming a closed circle.

Let standing electromagnetic waves be produced

between these wires. One may confidently expect

that the loops and nodes will travel around the earth

from east to west in 24 hours, and this can be con-

sidered to be a proof of the earth's rotation.

If the statement that the earth rotates is to have

any meaning one must assign some system relatively

to which the rotation takes place. If the imaginar}-

experiment were performed with the result just

mentioned, one could say that the earth rotates

(i) relatively to the loops and nodes, (2) relatively

to a system of co-ordinates in w hich light is propagated

in straight lines with the speed c, (3) with respect to

the stationary ether in which the loops and nodes

have their seats, or (4) with respect to the fixed stars

by the influence of which the position of the loops

and nodes is determined. (Mach, Einstein.)

A Large Refractor for Johannesburg.

By Frank

'T*WENTY years ago, and soon after the close of
-*- the Boer War, the South African Association

for the Advancement of Science petitioned the Trans-
vaal Government for the establishment of an obser\a-
tory for the sciences of meteorology and astronomy.
The reply was immediately favourable as regards
meteorology, but it was not found possible to organise
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an astronomical department for some half-dozen years

or so. In the meantime, by loan or by gift, a few

instruments were obtained, and quite soon attention

was forcibly directed to the very exceptional climate

and sky of Johannesburg by means of work actually

done there by the aid of a modest 9-inch refractor.

In consequence, early in 1909 the Minister for Lands
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made provision in his estimates for the erection of a

visual refractor of 26 inches clear aperture, and a

contract with 5ir Howard Grubb and Sons, Ltd. was
signed in November of that year. Discs for the

objective were ordered at once from France, but the

production of optical glass of that size is a slow and
uncertain process, and in 191 2 efforts were made to

obtain a supply from Messrs. Chance Bros, and Co.,

Ltd., of Smethwick, near Birmingham.
Trials and disappointments followed, parallel and in

series too. At this time Sir David Gill, the designer

of the telescope, had inspected the equatorial and
reported " Nearly complete and exceedingly satis-

factory "—this was in the summer of 191 2. There
followed two years full of hope passed in fresh efforts

and experiments. Then the Great War put a stop to

everything. , . . The Armistice came at last, and when
the smoke of battle cleared away it was found that the

Admiralty had silently transferred Sir Howard Grubb's
workshops from Rathmines, near Dublin, to St.

Albans, and there in the confused heaps of material,

tools, patterns, periscopes, range-finders, and waste,

lying on the new workshop floors, it was said the

famous telescope was lying dismembered and for the

most part unrecognisable.

It was necessary to start again, not quite from the

beginning but very nearly so, and this necessitated con-

ferences, new estimates, and references to Pretoria, but
finally order arose out of chaos. Fresh contracts were
made in November 1922, and in the following March
Messrs. Chance Bros, reported complete success.

On their invitation a few astronomers journeyed to

Birmingham to view these long-desired discs, and there

the visitors experienced moments, nay minutes of

tension. The room containing this precious optical

glass proved unsuitable for the examination, so two
workmen carried the flint disc weighing some 240 lbs.

in their four bare hands through a narrow doorway
across an uneven floor, wending their way between
great blocks of glass into another room. Perhaps it

was not as dangerous as it looked, but to the interested

spectators it seemed a passage perilous, where the

labour of thirteen years might have been lost by an
unlucky step.

These two discs, when tested for striae and annealing,

satisfied the optical expert, and they were taken to

St. Albans, where the rough grinding of the flint is

proceeding as shown in Fig. i. To the objective it is

intended to give the form now generally familiar to

astronomers : a double convex crown fronts the stars

and is followed at a distance of some six inches by a

double concave flint, the fourth surface being of

extremely long radius. In its mounting a close-fitting

sliding band will make it possible to clean either or

both the inner surfaces, and here it has been essential

to pay special attention to the complete exclusion of

dust, of which Johannesburg easily obtains its share.

The rough discs measured 26J inches, and are to yield

a finished objective of 26 inches clear, with a focal

length of, say, 35 feet, giving a ratio just over 16.

The dome for the telescope has been ready and in

position for so long that its appearance in any photo-
graph of the outskirts of Johannesburg must be quite

familiar to many. A good photograph of the whole
instrument on its equatorial as it stands in Fleet Works,
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St. Albans, cannot be obtained, and yet it is probably
the most frequently photographed telescope in the

eastern hemisphere ; since Christmas last, views of it

have appeared in two of London's leading newspapers,

but each time it has been ascribed to Russia, and on the

first occasion it was even described as the largest

telescope in the world.

Fig. 2 shows the view from the south-west of the

heavy castings for the stand with the polar axis carry-

ing the right ascension circle at its lower (north) end.

Most of the tube is visible, with its central cube and the

extension for the counterpoise. Fig. 3 is the breech-

piece with photographic plate-holder. It shows also

the 4-inch finder of 60 inches focal length. This is

Fig. I.—Flint disc.

provided with either a variable bright field or with
bright wires as desired for the particular work in hand.
Several of the circular weights are to be seen the
removal of which will make it possible to fit a spectro-
graph if it is so desired at any time in the future. These
weights equal in all 370 lbs. The motive power for
the driving clock is a weight which falls a quarter of
an inch every ten seconds—the rewinding is automatic
and electric. The weight of the moving parts amounts
to more than five tons, but the roller bearings supplied
and the carefully equal distribution of the mass make
it easy for the observer to shift this load with one hand.
The process of finding a faint star with this instru-

ment is not quite as ordinarily obtains — it is more
simple. The declination clamp is released, and the
required declination reading is obtained ; the instru-

ment is then re-clamped. Now, because the right
ascension circle is clock-driven, it constantly indicates
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the local sidereal time. The right ascension damp is

released and the telescope shifted until the reading

microscope shows the right ascension of the star.

The right ascension is then clamped and the dome

the quick motion in right ascension. The slow motion
is controlled by the observer alone, who also holds in

his hand means of adjusting the clock rate. Both
co-ordinates of a star are read very easily from the eye

Fig. 2.—Equatorial with steel tube.

opened. The rising floor has a range of twelve vertical

feet—it is not circular, and in azimuth it extends over

1 20° but always opposite the dome opening ; for example,

end, where there is a choice of three breech-pieces—one
visual with four oculars, a second with a Repsold
micrometer, and a third the photographic, made by

Fig. 3.—Eye-end 26-inch ri

when the telescope is pointing to N. 270° E. the rising

floor or platform lies between N. 30° E. and N. 150° E.

Observers being scarce, provision is made to save them
from walking over the edge. In actual work an assistant

will stand at the north end of the base and in charge of
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Adam Hilger to a specification and design by Sir David
Gill. No digging for a foundation is required ; the

pier will be bolted directly to an outcrop of solid rock.

It remains to add a few words on the environment of

this much-needed addition to the meagre list of large



July 21, 1923] NA TURE T07

telescopes south of the equator. Every one has heard

of the Witwatersrand as the source of much of our

gold. This range of hills Hes in latitude 26° 11' south,

just north of Johannesburg, and here, at an altitude of

5925 feet, a thousand miles from Cape Town, and 240

miles from the sea, is the observatory. Antares is four

minutes of arc south of the zenith, and is the only

clock star required. The average height of the baro-

meter is 24-35 i"S.—one-sixth of the atmosphere is

below and the part remaining is here less subject to

vagary than in almost any other part of the habitable

globe. The climate is remarkably sunny, and the sky

is free from cloud to a very high degree. Astro-

nomical observations are possible on 300 or more nights

in each ^-ear; on 200 of these one could observe for

ten hours continuously.

Think what this means ; work can be planned

months ahead with a certain assurance of favourable

skies. There are no nights wasted watching for a

possible break in the clouds, which, coming, is gone
before it can be utilised, but good observing weather
in quantity, the incidence of which can be predicted

99 times out of a 100. Cloudiness on the average equals

30 per cent., and even in the rainy season seldom exceeds

44 or 46 per cent. Humidity for the year is 57 per cent.,

January 71 per cent., July 42 per cent. Rainfall 25 to

30 inches, but there are only 85 wet days arid not more
than 190 wet hours. Of course there is a drawback

:

high easterly winds with dust ; and such dust—clouds of

it, equal in density to a fog, but not more than two or

three days in a year are as bad as this. The seeing is

exceptional—not optically perfect perhaps, but so

nearly ideal that the fame of its quality is spreading

abroad, and rumours are heard of northern observers

intending to enlarge and complete their researches by
a sojourn in the Union of South Africa.

Current Topics

We have on several occasions expressed regret that

no provision seemed to have been made for the dis-

play of achievements of pure science and their

relation to industrial and Imperial development at

the British Empire Exhibition to be held next year.

We are glad, however, now to be able to announce

that at the request of the Exhibition authorities the

Council of the Royal Society has appointed a Com-
mittee to organise a central exhibit to illustrate the

fundamental principles of certain departments of pure

science, with special reference to the share taken in

developing those principles by the Empire. A small

sum of money has been placed at the disposal of the

Committee and space allotted in the Central Pavilion.

The Committee, which is a strong one, represents all

branches of science. Sir Richard Glazebrook is

chairman, with Sir Herbert Jackson and Mr. F. E.

Smith as vice-chairmen. Mr. Woolcock, the chair-

man of the Association of British Chemical Manu-
facturers, who is taking the leading part in the organ-

isation of the chemical exhibit, has become a member
of the Committee.

. The Empire Cotton Growing Corporation has

recently been considering the necessity for organised

research at the universities and colleges of Great

Britain, and has decided to offer retaining grants to

certain universities where highly specialised research

is already going on. The Imperial College of Science

and Technology, South Kensington, has accordingly

been offered the sum of looo/. a year for a period of

five years from October i , the money to be devoted to

plant physiology and plant pathology in the Depart-

ment of Botany. The research work will be under-

taken in the new Botany Building, recently opened

by the Duke of Devonshire, to which the Rubber
Growers' Association of the City of London sub-

scribed about 30,000/. about two years ago. These

gifts are tangible evidence of the value which tropical

agriculturists attach to the important research work
which is being undertaken at the Imperial College,

especially in connexion with plant physiology and
pathology, vmder the direction of Profs. J. B. Farmer
and V. H. Blackman.
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and Events.

July this year has established a weather record

for temperature, and in many places the thermometer
has exceeded records for many years past, not only

for July but also for any part of the summer. The
hot spell was fairly established on July 5, when at

Kensington and Greenwich the sheltered thermometer
rose to 84° F. On July 6 the temperature at

Kensington was 87° F., and at many health resorts

it was 85° F. At Greenwich on July 7 the thermo-
meter in the shade registered 90° F., and the solar

radiation temperature was 163° F. The severe

thunderstorms and torrential rains so prevalent over
the country on July 9 and 10 had little effect in

reducing the temperature, and from July 11 the heat
became more intense. On July 12 the thermometer
at Andover registered 94° F., and on July 12 and 13
the temperature at Kensington was 92° F., while the
minimum night temperature registered on both
mornings was 68° F. At Bath on July 12 and 13

the thermometer registered 93° F. and 92° F. re-

spectively. On the night of July 12-13 the minimum
temperature was 71° F. at Hastings and Brighton.

At Kew the maximum temperature was 80° F. or

above for ten consecutive days, and 91° F. recorded

on July 13 is a record for July; while on the same
day 96° F. at Camden Square is the highest tempera-
ture reported to the Meteorological Office during the

warm spell. These temperatures fall somewhat
short of the London readings during the abnormal
summer of 191 1, when 100° F. was recorded at

Greenwich and 95° F. at Kew on August 9. A new
type of pressure distribution set in over the British

Isles on July 14, and a drop of temperature occurred

in most parts of the country.

The following elections to Beit Memorial Fellowships

for Medical Research have been made, the general

subject and place of research being given after each

name :

—

Senior Fellowship : Dr. D. Keilin : the life-

history of parasitic Protista and the physiology of

parasitic Metazoa, at the Molteno Institute for

Research in Parasitology, University of Cambridge.

Fourth Year Fellowship : Dr. Katherine H. Coward :

the processes of metabolism, nutyitior^ and growth of
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young animals, particularly with reference to the so-

called deficiency diseases such as rickets, at the

Biochemical Laboratory, Institute of Physiology,

University College, University of London. Junior

Fellowships : Dr. J. M. H. Campbell : Oxygen consump-

tion and pulmonary ventilation during and after work

in chronic heart and lung disease ; total metabolism

and " efficiency " of work in these and other diseased

conditions ; changes in the capillary circulation in

the skin in certain chronic nervous diseases, at the

Department of Physiology, Guy's Hospital, London.

Mr. C. G. Lambie : Influence of insulin upon fat and

protein metabolism ; observations upon the fate of the

sugarwhich disappears from the blood in hypoglyccemia

produced by insulin, at the University of Edinburgh.

Mr. W. K. Slater : Determination of the molecular

weight and heat of combustion of glycogen ; an in-

vestigation of cell mechanism under anaerobic condi-

tions, in the Physiological Laboratory, University of

Manchester, and the Institute of Physiology, Univer-

sity College, London. Miss D. S. Russell : The relation

of renal efficiency tests to the morbid anatomy and

histology of kidneys, at the Pathological Institute of

the London Hospital. Mr. C. P. Stewart : Investiga-

tion of the methods of isolation and chemical constitu-

tion of thyroxin ; the liver perfusion of substances

related to histidine, in the Department of Medical

Chemistry, University of Edinburgh. Mr. H. J.

Channon : The study of certain fundamental dietary

factors in the nutrition of living organisms, at the

Institute of Physiology, University College, London.

Mr. W. Smith and Mr. L. B. Winter : Investigations

on general metabolism in health and disease, with

special reference to the metabolism of carbohydrates

;

search for alternative sources of insulin, notably from

yeast, at the Biochemical Laboratory, University of

Cambridge. Miss D. B. Steabben : Investigation of

the mechanism of response to injection of colloidal

substances, at the Lister Institute of Preventive

Medicine, Chelsea Gardens, S.W., and King's College

(London) Physiological Laboratory. Mr. C. S.

Hicks : Investigation of the causation of goitre from

a biochemical point of view, such as a close examina-

tion of the relationship of iodine in foods to the

incidence of goitre ; the chemistry and pharmacology

of substituents in the thyroxin molecule, from the

point of view of the physiological action of thyroxin,

at the Balfour Laboratory, University of Cambridge.

The Court of the Salters' Company has appointed

Prof. A. Smithells to be director of the Salters' Institute

of Industrial Chemistry.

We regret to announce the death on July 15 of

Sir Henry Hoyle Howorth, F.R.S., a trustee of the

British Museum since 1899, at the age of eighty-one.

The diamond jubilee meeting of the British

Pharmaceutical Conference and a meeting of the

International Pharmaceutical Federation will be held

in London on July 23-27.

The Royal Danish Academy at its last annual
meeting elected the following honorary foreign

members : Prof. Albert v. Le Coq, of Berlin, Profs.

Charlier, J. Forssman, and C. M. First, of Lund, Dr.
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F. A, Bather, of the British Museum, and Prof. F. O.
Bower, of Glasgow.

At a recent meeting of the Institution of Electrical

Engineers the following officers were elected :

—

President : Dr. A. Russell ; Vice-President : Sir

James Devonshire ; Hon. Treasurer : Mr. P. D.
Tuckett ; Ordinary Members of Council : Mr. J. M.
Donaldson, Dr. W. M. Thornton, Colonel T. F,

Purves, Mr. G. W. Partridge, Mr. P. Roshng, and Mr.

S. W. Melsom.

It is announced in Science that on his retirement

through ill-health from the directorship of the

Mount Wilson Observatory Dr. G. E. Hale has been
appointed honorary director. Dr. Hale will remain
in charge of the general policy of the observatory, and
Dr. W. S. Adams, at present assistant- and acting-

director, has been appointed director in charge of

operations.

At a quarterly meeting of the council of the Royal
College of Surgeons of England, held on July 12,

Sir John Bland Sutton was elected president and
Sir Berkeley Moynihan and Mr. H. J. Waring were
elected vice-presidents for the ensuing year. Among
the elections made were the following : Mr. H. E.

Griffiths, Mr. V. B. Negus, and Mr. C. P. G. Wakeley
to be Arris and Gale lecturers. Prof. S. G. Shattock
to be Erasmus Wilson lecturer, and Sir Arthur Keith

to be Arnott demonstrator.

The Minister of Agriculture and Fisheries has

appointed the following departmental committee to

inquire into the operations of the Fertilisers and
Feeding Stuffs Act, 1906: Lord Clinton (Chairman),

Mr. E. Richards Bolton, Mr. E. G. Haygarth Brown,
Dr. Charles Crowther, Mr. T. Kyle, Mr. B. S. MiUer,

Mr. G. Stubbs, Dr. J. F. Tocher, and Dr. J. A.

Voelcker. The committee is to advise whether any,

and if so what, amendments are necessary in order to

render the execution of the Act more economical and
effective, and to report accordingly. Mr. H. J. Johns,

of the Ministry of Agriculture and Fisheries, 10 White-

hall Place, S.W., has been appointed secretary to the

committee.

Among the subjects discussed at the recent Inter-

national Navigation Congress at Westminster on July
2-6 were the latest improvements in regard to signalling

at sea and on the coast. Fourteen reports were sub-

mitted to the Congress, covering the current practice

in Great Britain, Belgium, France, Holland, Italy,

Japan, Russia, Spain, Sweden, and the United States.

Reference was made to experiments carried out by
Trinity House, in 192 1, in connexion with synchronous

signalling, in which two types of sound-transmitters

were used—one a standard submarine bell, and the

other a Fessenden oscillator, in conjunction with a

wireless transmitter. The signals received from these

were of such a character as to enable the distance to

be calculated of objects invisible in fog, but within

submarine sound range. A wireless installation,

lately erected at Inchkeith in Scotland, was mentioned

as affording facilities for experimenting with direction

messages to vessels equipped with a simple type of

receiver gear. The most important advance in light-
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house work in the United States has been the estab-

hshment of radio fog signals. A plea was entered for

the international adoption of some system of under-
water signals, by which vessels in an area of reduced
visibility could transmit information as to their

courses to other vessels in the vicinity, as well as

obtain the bearings of such vessels. The radio com-
pass and position-finder now enable ships to approach
the coast in thick weather. It remains to provide
means to ensure the safety of vessels coasting and
entering port. The feeling was expressed that the
subject of marine signalling was so important as to

claim a larger share of the time of the next Congress.

On July 4 Professor Dr. Ernst Beckmann completed
his seventieth year. He was an apothecary originally,

and changed over to the study of chemistry in 1875
under Kolbe in Leipzig. After a short stay at the
Technical Highschool in Braunschweig he went to the
University of Leipzig in 1884, where he worked first

with Johannes Wislicenus and later with Wilhelm
Ostwald. It was about this time that Beckmann
made the observation that ketoximes are transformed
by pentachloride of phosphorus into acid amides.
This Beckmann transformation has shown itself to

be a very productive reaction for the investigation of

the stereo-isomeric nitrogen compounds. At the
same time Beckmann elaborated the well-known
methods for the determination of molecular weights by
observation of lowering of the freezing point and
rise of the boiling point of solutions. The use of Beck-
mann's apparatus is now widespread, as well as the
Beckmann thermometer employed in these operations,

which combines accuracy to one - thousandth of a
degree Centigrade with a very simple regulation for

the most varied ranges of temperatures. After
having been for a short time at the imiversities of

Giessen and Erlangen, Beckmann returned to Leipzig

in 1897, and remained thereas director of the laboratory
for applied chemistry until 191 2. During this time
he showed great activity in numerous investigations

in pure chemistry, foodstuffs, and drugs ; further, he
constructed the burners fitted with sprays which
allow of continuous working with coloured flames
for spectroscopic and other optical work. In 191 2,

Beckmann undertook the organisation of the newly
founded Emperor William Institute for Chemistry in

Dahlem, where Willstatter, Stock, O. Hahn, and Lise

Meitner have done inuch of their work. He resigned
from the directorship of this institute in 192 1, but
is still untiring in research and literary work.

The rise and growth of scientific and technical

journalism is one of the most characteristic features

of modern civilisation. Some day the upward trend
of this movement must show a flattening tendency

;

but of the approach to this phase there is at present
little evidence. The " List of Serials received in the
Library of the U.S. Department of Agriculture"
(Washington : Government Printing Office), exclusive
of U.S. Government and State Agricultural College
and Experiment Station Publications, which has
recently been received, includes no less than 5586
disti];ict serials. If the excluded serials were added
o the above figure and the publications currently
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received by the U.S. Weather Bureau were also

thrown in, a grand total of at least 7000 serials would
be recorded. All these serials, of course, are not ex-

clusively devoted to agriculture, but they have, at

any rate, been collected with the view of the further-

ance of the work of the Department. As regards the

purely agricultural serials, the list is practically a

bibliography of the subject. The auxiliary sciences

are adequately but less completely represented. The
list, which is an 8vo volume comprising 358 pages,

is divided into four parts. Parts i and 2 form a

register of the entire collection. Part 3 is an ad-

mirably compiled subject classification of the serials

set forth in parts i and 2. This part includes the

U.S. Government and State publications. Part 4 is

a regional distribution of the data contained in parts

I and 2. The list is admirably compiled and clearly

printed. The librarians of the Department are to be
congratulated upon its production.

Referring to Dr. J. S. Owens' letter in Nature
of June 23, p. 848, regarding the haze overlying

southern England on Derby Day, Mr. F. R. Farquhar-
son states that he made an exposure on the course,

using the widest aperture of the lens on a Kodak film,

when the horses suddenly appeared out of the mist

barely a hundred yards away. The result when de-

veloped showed over-exposure, thus proving that the

mist had not that light-stopping power common to

the normal London mist. Dr. J. S. Owens writes:
" The obstruction caused by a haze depends not only

on its density but also on the length of path of the light

through the haze. The distance between camera and
object was short and thus obstruction correspondingly

small, while it is probable also that the vertical

thickness of the haze was small and thus plenty of

light penetrated. Anti-cyclonic weather, which is

often accompanied by an inversion of temperature
gradient a little above the ground, provides suitable

conditions for a shallow dust haze. The dust being

unable to penetrate the ' lid ' formed by the tempera-
ture inversion, may travel for great distances along

the ground obstructing visibility of objects at a dis-

tance, but having little effect on the quantity of

light reaching the ground from the sky. In a London
smoke fog both the number of particles per c.c. and
their size are usually greater, while the thickness of

the layer of fogs is probably also much greater than
in a haze such as that on Derby Day."

Mr. T. H. Digges La Touche, who is so well

known by his published work in connexion with the

Geological Survey of India, has prepared the catalogue

and subject-index of literature added to the library

of the Geological Society of London during the years

1915-1919. This volume of 545 closely printed pages

fills the gap in the valuable lists issued by the Society,

which are now complete to the end of 1922. Its

price (los.) is moderate, and for libraries the collec-

tion of the records for several years into one con-

tinuous series facilitates reference. The subject-index,

occupying half the volume, is a monument to the

careful reading and judgment of Mr. Digges La
Touche, and it must be remembered that, for the

period named, the work represents very fairly the



I lO NATURE [July 21, 1923

geological literature of the world. We cannot find

here lists of the publications of geological surveys ;

these are indexed under their authors and the districts

with which the memoirs deal. Maps separately issued

are not regarded as " literature "
; but, under the

heading " Maps," there is a very useful list of those

included, and often concealed, in printed papers, with
indications of tlieir scales.

In connexion with the mechanism whereby pollen

is able to induce hay fever, a correspondent has

suggested that possibly the pollen grains in the

presence of moisture on the mucous membranes might
protrude their pollen tubes ; these might penetrate

the mucous membrane. A view somewhat similar

was developed by Blackley half a century ago in hi^

famous " Experimental researches on the causes and

nature of Catarrhus aestivus." He showed that

neither the size nor the nature of the covering (i\

the pollen can be the essential cause of hay fever,

but from prolonged observations he believed that the

moisture on the mucous membrane might cause the

pollen to swell and to protrude its tube into a mucous
gland. While this might explain some of the initial

phenomena in an attack of hay fever, he was strongly

of opinion that the obnoxious element of pollen was

the granular matter in the centre, a view universally

accepted to-day.

Our Astronomical Column.
Large Meteor.—In strong twilight on the evening

of July II a fine meteor was seen at 9'' 9'" G.M.T., by
Mr. E. W. Barlow of Wadhurst, Sussex, who con-
sidered the object as bright as Venus at its best. The
nucleus was pear-shaped and bluish, and a red train

followed it along an arc of about 10°. The duration
of flight was 4 seconds and the path from 95 Herculis
to 77 Ophiuchi.

Mr. E. H. Smith of Hanwell, W., also saw the
object and describes the path with reference to the
stars Altair and Antares. The height of the meteor
was about 66-54 miles over the English Channel ;

length of path 90 miles, and velocity about 22 miles
per second.
The fireball was also observed by the Astronomer

Royal and by Dr. Crommelin at the Royal Observa-
tory, Greenwich, and they give the azimuth of the
end point as 15° W. of south.

The Spirai, Nebula as Dust-Clouds.—Mr. J. H.
Reynolds discusses in Mon. Not. R.A.S. for May
the recent suggestion of Prof. Lindemann that the
spirals are dust-clouds expelled from the Galactic
system by radiation pressure, and shining by reflected

starlight. He gives a diagram of the distribution

of the spirals, and of their radial velocities, deter-

mined by Prof. Slipher. The data as regards size,

inclination, and radial velocity appear to fit in fairly

well with Lindemann's theory, if one adopts, the
eccentric position of the sun in the Galaxy, as given
by Prof. Shapley's determination of the distances
of globular clusters. The spirals nearest to the
Galactic centre would have the highest velocities,

but would appear small to us, owing to distance.

Those nearest to us would appear large, but would
have small radial velocities, their motion being
nearly across the line of sight. There is one feature
of the spirals, however, that Mr. Reynolds regards
as negativing the theory of their shining by reflected

starlight. This is the dark absorption stripe which
is seen to cross the centre of many of the spirals

that are seen nearly edgewise. On the reflection

hypothesis, this should be bright and not dark

;

its presence seems to prove that the illumination
of the spirals comes from within them. Some years
ago Mr. Reynolds put forward the view that the
spirals were shining by reflecting the light of some
bright body in their centre, basing this on measures
of the relative brightness of different regions. He
now repeats this suggestion, and adds that it may be
possible for the condensed matter in the middle
of the spiral to give a spectrum of type F or G,
without being in a stellar state. He quotes in

support some recent experiments on the spectra
given by exploded wires.
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Stars in the Milky Way and at the Galactic
Pole.—The Harvard College Circ. No. 242 contains
a very interesting comparison of a Milky Way field

with one at the South Galactic Pole made by Mr.
Solon I. Bailey. The aim of such investigations is

not only to give an estimate of the total number of

stars that exist or rather can be photographed, but
also to form an idea of their distribution in space.

Star gauges were made by the Herschels a century
ago, but since then studies of the distributions of

stars have been completed by Argelander, Seeliger,

Pickering, Celoria, Kapteyn, Chapman and Mclotte,

and others. It was generally deduced that there

were only twice as many stars in the Milky Way
as elsewhere up to about magnitude ten, although
Herschel's counts gave a maximum of about 20 times
as many stars. in the Galaxy as at the Galactic poles.

An increasing Galactic concentration with decreasing
apparent brightness was shown by Kapteyn, and a
similar but less rapid degree of concentration was
deduced by Chapman and Melotte. Mr. Bailey
discusses photographs taken with the 24-inch Bruce
photographic telescope at Arequipa, Peru, the longest

exposures showing stars fainter than the nineteenth
magnitude. He gives a very instructive table

indicating the relation of length of exposure to

limiting magnitudes photographed, showing that as

the stars become fainter, longer and longer exposures
have to be made to gain every extra magnitude.
Selecting a square degree area in Sagittarius in the
Galaxy, one of the richest star fields of the Milky
Way, and comparing this with the similar area at the

South Galactic Pole, he obtains the following counts :

Number of Stars.

Exposurcb.
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Research Items.
Depopulation of Primitive Communities.—Mr.

J. H. Hutton," whose monographs on two branches
of the Naga Tribes in Assam have been received
with much favour by ethnologists, reviews in Man
in India (vol. 2, No. 4) the work of the late Dr.
Rivers on depopulation in Melanesia, in the light
of his experiences in Assam. He notes that, as in
the case of the Kava of Melanesia, the influence of
missionary societies in Assam, who discourage the
use of the mild rice beer, is driving their converts to
opium. The appearance of consumption in recent
years in the Naga hills may be attributed to the
wearing of European clothes, which is also responsible
for the spread of dysentery, itch, and yaws. The
absolute prohibition of head-hunting has led to
serious interference with all sorts of dependent
activities, and ultimately leads to a total lack of
interest in life, and so to the limitation of families,

or even to the total refusal to procreate children.
These facts, which corroborate the conclusions of
]\lr. Henry Balfour in the presidential address recently
delivered before the Folklore Society, deserve the
serious attention of all those who are responsible
for the welfare of primitive societies.

Bronze Age Weapons in the Hull Museum.—
In The Naturalist, No. 795, for April, Mr. T. Sheppard
reports further valuable additions to the collections
in the Hull Museum. Some of these pieces formed
part of the Scarborough hoard, of which twenty-three
are now in the museum. The new examples include
some interesting axes and palstaves. An analysis
of one of the axes by Prof. Cecil H. Desch shows that
it contains 80-25 per cent, of copper, 16-39 per cent,
of tin, and minute quantities of lead, nickel, and
sulphur.

Contraction and Dilatation of Blood-Vessel.—
Special interest has been aroused by the work of the
Petrograd physiologist Kravkoff, who is already
known for his work on the contraction and dilatation
of the blood-vessels of surviving organs. Kravkoff
usually employs rabbits' ears, which retain their
vitality for a long time. Even after keeping these
organs for several days and weeks he obtained a
definite reaction with adrenalin. In his investigation
he devised two methods for preserving the ears. As
the ears usually perish from infection contracted at
the cut surface, he seals that end by dipping the
excised ears into a vessel with molten paraffin.
When the paraffin solidifies the ears stand up in
the vessel like plants in a flower-pot, and in this way
the vital properties of the vessels are preserved for
a long time. The second method is that of drying.
The ears are dried in an evacuated desiccator over
sulphuric acid until the moisture content is 5-6 per
cent. Such preparations can be kept for about three
months, and after soaking they respond to chemical
stimuli. In this way also organs of higher animals
show parabiosis after drying. It was also found
convenient to employ human fingers, from amputations
or later from corpses, for the study of the blood-
\essels. These organs are just as sensitive in re-
sponding to poisons and adrenalin and can be utilised
as anatomical specimens as well. They can also be
preserved and dried. These surviving organs also
possess the property characteristic of living animals,
that their skin reacts to cantharadine, producing a
focus of local inflammation with a blood-vessel
reaction and tissue cedema.

The Allantoic Placenta of Marsupials.—One
of the results of the visit of the British Association
for the Advancement of Science to Australia in 1914

was the establishment of a committee to promote
the collection of material for the study of the mar-
supials, with special reference to their embryology,
a task rendered imperative by the rapid extermina-
tion of the native fauna. The principal part of the
work of this committee was entrusted to Prof. T.
Thomson Flynn of the University of Tasmania, who
gives us the first instalment of his embryological
results in a memoir on the Yolk-Sac and Allantoic
Placenta in Perameles, published in the current
number of the Quarterly Journal of Microscopical
Science (vol. 67, part i). It was in Perameles that
Prof. J. P. Hill first discovered the existence of an
allantoic placenta in the supposedly " non-placental

"

marsupials. Prof. Flynn confirms and extends
Hill's observations, and endeavours, apparently with
success, to reconcile the supposed discrepancy between
the development of the marsupial allanto-placenta
and that of the primitive eutherian type, maintaining
that the difference between the two is one of degree
rather than of kind. He draws a close comparison
between the early stage of the allanto-placenta in

Perameles and that of the dog, and holds that both
can be derived from a common ancestral condition.
He agrees with Hill in attributing the absence of an
allantoic placenta in the majority of the Marsupialia
to degeneration.

The Pleistocene of North America and its

Vertebrates.—The Carnegie Institution of Washing-
ton has issued as its Publication No. 322 a substantial
volume by Mr. O. P. Hay on " The Pleistocene of

North America and its Vertebrated Animals from
the States east of the Mississippi River and from the
Canadian Provinces east of longitude 95°." By the
author, who is obviously a thoroughgoing glacialist,
" the Pleistocene is regarded as being equivalent to
what is known as the Glacial Period," and is divided
by him into nine stages, five glacial and four inter-

glacial, while the Blanco is held to belong to the
upper, or uppermost. Pliocene. His Pleistocene is,

therefore, obviously not quite homologous with the
period that passes under that name with British
geologists. The various vertebrates are first dealt
with mostly in groups, cetaceans, mastodons, etc.,

but sometimes by individuals, as in the case of three
species of Elephas ; and their occurrences in each
State, county by county, is recorded and charted on
maps. To this succeeds a section on the Pleistocene
geology of the several States, with the assemblages
of animals found in the various beds. Whether the
value of all this painstaking work will prove com-
mensurate with its bulk of 500 octavo pages, time
alone can show. The author's conclusions as to the
dates of advent and disappearance of the different

forms that are summed up in the table on pp. 14-15
depend obviously on the correctness or otherwise of

the determination of the age of the individual deposits
in which their remains occur, a matter concerning
which the author himself appears frequently to be
doubtful, and on whether all the fossil contents of a
given bed truly belong thereto, as the author seems
always to assume, or may in some cases be mixed
with others derived from older horizons. In any
case this memoir will prove most useful to all interested

in the subject, whether from the geological or palae-

ontological point of view.

Virus Diseases of Plants.—The brief report in

Phytopathology, vol. 13, No. 4, of the symposium
upon mosaic diseases by the Physiological Section of

the Botanical Society of America ancl the American
Phytopathological Society records proceedings which
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should be of outstanding interest to students of

plant pathology and ultimately perhaps of very
great importance to agriculture. As a result of the
papers communicated at this meeting, it appears
that several cases of leaf mosaic and even that
important economic disease problem, the leaf roll

of potato, may have to be removed from the category
of virus diseases and assigned to the category of

diseases of which the causal agents are protozoa.
Ray Nelson is reported to have produced photo-
micrographs illustrating definite flagellate protozoa
found constantly associated with leaf roll of

potato and the mosaic of bean, clover, and tomato.
In the light of this paper, the tendency seems to
be to regard the intracellular bodies reported by
L. O. Kunkel, and by H. H. McKinney, Sophia H.
Eckerson, and R, W. Webb, in cases of mosaic
disease, as also protozoal in nature. It will be
remembered that Kenneth H. Smith briefly reported
in Nature of November i8, 1922, p. 668, the presence
of curious intracellular bodies in the case of mosaic
of potato, and demonstrated these at the meeting
of the Association of Economic Biologists devoted
to a discussion of virus diseases. A joint discussion
upon this subject between the Sections of Botany
and Agriculture is put down for the Liverpool
meeting of the British Association, and it is much
to be hoped that upon this occasion something may
be heard of this new work upon the subject, as the
report in Phytopathology concludes with the statement
that "without doubt this symposium marks an im-
portant milestone in the progress of plant pathology."

Japanese Uromyces.—Seiya Ito, professor of
phytopathology. College of Agriculture, Hokkaido
Imperial University, has contributed a monograph
on the Uromyces of Japan, which forms Pt. 4, vol.

xi., of the Journal of the College. He describes
fifty-six species of Uromyces and three of Pileolaria,

giving figures of the spores ; ig species are endemic,
23 common to Europe, and 23 to America. One
new species is described, Uromyces Vicics-unijuga
Ito. Eight of these species had not previously been
recorded from Japan. Japanese rust fungi will in

future be known to us mainly through the investiga-
tions of Japanese mycologists, and yet it was only
in 1858 that M. J. Berkeley and M. A. Curtis described
the first two rust fungi recorded from Japan.

Size and Form in the Vascular Tracts of
Primitive Plants.—Continuing his studies of the
influence of size upon form. Prof. F. O. Bower, in
the Proceedings of the Royal Society of Edinburgh,
vol. 43, Part I, concludes, mainly as the result of a
reconsideration of the figures of the axial stele and
petiolar trace in the fossil Ccenopterideae, that
increase in size is followed by decentralisation of the
vascular tracts. Various factors, such as mechanical
necessities, requirements of tissue ventilation, and
so on, may co-operate in bringing about this result,

but the author concludes that " there is certainly
some other factor which it is more difficult to define
than it is to point out its consequences." In the
light of the considerations now advanced Prof.

Bower is prepared to see a " writing down " of the
value of primary vascular characters for the purposes
of comparison and phylesis, as such characters may
result from homoplastic change consequent upon
change in size. The same consideration raises the
query whether simplicity of structure is to be
associated with small dimensions, so that fossils of
small size, like the Rhynie plants, may be anticipated
to be primitive.

Abnormal Weather in the British Isles.—
Exceptional weather conditions in England, either
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abnormally cold or warm, are of sufficient interest to

warrant scientific inquiry, especially with the vie\N

ultimately of forecasting such extreme weather
changes. The Meteorological Magazine for Juni
contains an article by Mr. C. E. P. Brooks of the |j

Meteorological Office on " Sea Temperature, Pressure l!

Distribution, and Weather of May 1923." It is

clearly shown that the abnormally cold and showery
weather of May was due to persistent north-westerly
winds associated with a steep pressure gradient
between an anticyclone over the North Atlantic and
a depression over the south of Norway. The author
attributes the abnormal conditions to the consequence^
of the abnormal summer of 192 1. That summer,
which will be remembered as abnormally fine and
dry over England, was marked by open storm%
conditions in the Arctic Ocean, which set free larg<

quantities of polar ice. This reached Iceland in th<

spring of 1922, and lowered the temperature of th(

surrounding ocean ; in consequence the pressure
rose and the tracks of depressions were driven south-
ward, causing the unfavourable British summer of

1922. Towards the close of 1922 the bulk of the ice

passed into the Labrador current, and this helped to

lower the temperature of the Gulf Stream. The
combined conditions caused an abnormally cold

spring this year in the United States. The mean sea

temperature immediately to the westward of the

British Isles was about 2°-5 F. below the normal, and
this low temperature is said to have been partially

the cause of the high pressure over the central

Atlantic during May. It is to be hoped that the

abnormally hot weather of July, with its associated

thunderstorms, will be subjected to a similar searching
inquiry.

Oil and Gas Resources, Osage, Oklahoma.—
In Bulletin 686 of the United States Geological

Survey is incorporated in one volume the several

advance chapters issued between 191 8 and 1920
dealing with this important oil-bearing territory in

Oklahoma. Apart from the excellent structure-

maps included with the geological text, Mr. David
White, chief geologist, contributes a significant

introduction. The work done on this Osage Reserva-

tion is a direct response to what Mr. White rightly

terms " the imperative need for increasing to the

utmost the petroleum supply of the United States."

The area demanded special attention in this connexion

for six reasons : it contains a great acreage of un-

leased oil-lands, the productivity of certain developed

areas is already high, the structures are favourable,

the oil is of high quality, transport and refinery

facilities are already at hand, and the Ofiice of

Indian Affairs (which administers lands held incommon
by the Osage Indians) has been offering leases to

competitive bidders. Unfortunately many of these

leases, including some already taken up, are, geologic-

ally speaking, unfavourable, while others which have
been neglected have great possibilities. In these cir-

cumstances organised geological survey was essential,

and by means of a system whereby reports were
published as soon as delivered by the geologists,

prospectors and others interested were able to get

first-hand information to guide them in their choice

of land. The lucid description of structural principles

and geological terms employed, together with the

explanatory remarks in the introduction, renders this

bulletin much less formal in character than is usualh

the case with technical productions, though a short

comprehensive summary of the principal geological

and economic features of the whole region might
have been included with advantage for the benefit

of those unconversant with local detail.
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The Liverpool Meeting of the British Association.

I.—^LocAL Arrangements.

THE preliminary programme and invitation

circular for the meeting at Liverpool of the

British Association in September has recently been
issued, and the subjects of the various presidential

addresses and the chief sectional discussions have
been mentioned in Nature for June i6, p. 825.

A short account of the local arrangements may,
however, be of interest to members of the Association

who intend coming to Liverpool, as well as to others

who are as yet undecided about their attendance at

the meeting.
The Reception Room and the General Offices will

be at St. George's Hall, though accommodation will

also be provided at the University for meeting rooms,

etc., for offices and members if required. St. George's

Hall, though rather more than half a mile from the

University, where very many of the sections will

hold their meetings, is admirably situated in the

centre of the city, close to the railway stations and
easily accessible by tram from all parts. The
experience of the last meeting showed how excellent

a reception room it proved, while its beaiitiful

tessellated floor adds a decorative value most recep-

tion rooms lack.

Section E (Geography), and Section F (Economics)

will meet in St. George's Hall, the former in the

concert room and the latter in one of the large rooms
used ordinarily for purposes of the assizes. These
rooms being in the same building as the Reception
Room itself could not be more convenient. Section H
(Anthropology) will meet in the lecture theatre

belonging to the Public Museum, not more than a

few minutes' walk from the Reception Room. The
other sections will all meet in the University buildings.

For convenience of getting to and fro between the

Reception Room and the University, it is proposed

to run a service of motor buses.

The inaugural meeting and presidential address, as

well as the evening lecture by Prof. Elliot Smith,

will be held in the Philharmonic Hall, which has a

seating capacity of about 3000. Citizens' lectures

will be given in the Picton Hall, Liverpool, as well as

in several of the neighbouring boroughs, and it is

also intended to give a few lectures to young people,

as these proved such a great success at last year's

meeting at Hull.

The Lord Mayor is giving a reception to members
of the Association in the Walker Art Gallery and
Museum and Library (all three buildings being " en

suite ") on Thursday evening, September 13, and for
that occasion it has been arranged to exhibit the
greater portion of the permanent art collections of
the city as well as to show exhibits of interest in the
Library and Museum.
On the last evening of the meeting, Tuesday

September 18, a scientific soiree will be held at the
University. This gathering, based on the lines of the
Royal Society functions, will, it is believed, be of
the greatest interest, as a very large number of
exhibits and experiments illustrating recent develop-
ments in science will be on view. There will also
be a series of lecturettes by eminent men of science.
It may be mentioned that the committee engaged
in the organisation of this soiree at the University
hope that as many members of the Association as
possible will wear full academic dress on that
occasion.
During the whole of the meeting, an exhibition

of scientific apparatus, specimens, diagrams, etc.,

representative of the work of all the thirteen sections
of the Association, will be on view in the Central
Technical School, kindly placed at the disposal of
the local committee by the Technical and Commercial
Education Sub-Committee of the Corporation. This
exhibition should prove of interest to all members,
if one may judge from the small sectional exhibits
which have been features of the Association meetings
on several occasions during the last decade. All
members of the Association will be admitted free.

A comprehensive series of excursions and visits

to works and places of interest in the neighbourhood
is being arranged, and the local committee hope the
programme will provide interest for all.

A special handbook is in preparation. It will
contain a number of articles dealing with the whole
district of which Liverpool is the centre, rather than
being restricted to the city and its immediate environs.
It is hoped members will find it of more than merely
ephemeral interest, as the articles are all by authors
well qualified to write on their particular subjects.
Every effort is being made by the local committee

to make the meeting a signal success. It is hoped
very much that all those interested in science, even if

not actually professional scientific workers, will attend.
The local programme is developing week by week,
and there is no doubt that by the date the meeting
commences, provision will have been made for every
minute of the member's day. Alfred Holt.

The Thunderstorm of July 9-10 over Southern England.

I^HE thunderstorm which visited London during
the night of July 9-10 will find a place on the

list of famous storms rather for its duration and for

the spectacular effect produced at night by the inces-

sant lightning, than for the quantity of rain associated
with it or the damage done, though neither of these
was by any means negligible. It is too early yet to
attempt anything like a complete account of the
storm, but data already at hand, and personal observa-
tions generously placed at my disposal, render a pre-
liminary note possible.

Apart from the long duration, the most noteworthy
general characteristics appear to have been the sudden
development with little in the way of sky signs to aid
the isolated observer, the general lack of hail, the
absence of any marked squalls of wind at the surface,
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and the very marked preponderance of cloud-to-cloud
discharges, without which the damage might have
been very much worse.
The storm ^ first made its appearance about 8.30 p.m.

(Greenwich time) on the south coast, where it was
seen approaching from the south-east. It then pro-
gressed N.N.W., in the direction of London, where
a corresponding phase was reached about two hours
later, the system having advanced at a speed of

roughly 25 miles per hour. This rate of movement
appears to have been maintained in the same direction
across Bedford and Peterborough, and then, rather
faster, on to Hull and Middlesbrough. Thunder-
storms which occurred later on July 10 at Berwick,

' The disturbanc* as a whole is referred to as the storm, but the system
undoubtedly had several nuclei.
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Aberdeen and in the Shetlands, all on the continuation
of this line, were not improbably related to the same
general cause, though the continuity of the advance
of the original system cannot be verified.

The main rainfall was confined to a belt between 30
and 40 miles in width, lying along the track of the
storm. In this zone, falls were probably everywhere
greater than i in., at least as far north as the Wash,
while they equalled 2 in. in many places, and reached

3 in. in isolated patches. On the south coast this belt

of heavy rain extended from a point between Worthing
and Brighton to a point between Eastbournip and
Hastings, while central London lay in the middle of

the affected zone. Outside this band, amounts fell

off quickly, particularly on the eastern side, where the
boundary was sharply defined ; for example, while
Eastbourne received ij in., Hastings and places
further east escaped rain, and while Tunbridge Wells
experienced nearly an inch, there was none at Maid-
stone.

Over the southern portion of the track, including
London, rain fell practically continuously for more
than 6 hours, so that, allowing the speed of 25 miles
per hour, the main travelling rain system responsible
for this belt of precipitation was here probably about
150 miles long in the direction of its motion, and 35
miles broad.

In the north, the amounts and duration of rainfall

appear to have been rather less than in the south of

England.
Striking agreement in time is shown by the hyeto-

graph and microbarograph records at South Kensing-
ton between sudden changes of pressure and intense
bursts of rain, particularly just after 2 a.m. (G.M.T.).
There is also agreement between the sudden changes
of pressure at South Kensington and those recorded at
Kingsway, London, W.C.2, by the Dines float baro-
graph, which shows the absolute magnitude of the

pressure changes. It is interesting to mention that
an observer in Hampstead noted quite independently
that the worst crashes, followed immediately by
torrential rain, occurred at 2.15 a.m. and 3.45 a.m.
(G.M.T.). The first of these was about 10 minutes
after the occurrence of the very pronounced peak
in the Kensington microbarograph record and cor
responding heavy rain shown by the hyetograj)li
record. Thus, allowing 4 miles between the phn < s

of observation, we again find phenomena associ-
ated with the storm travelling at about 25 miles
per hour.

Although a closer investigation is desirable before
putting forward an explanation of the storm with full

confidence, an examination of the weather charts and
upper air data available brings to light some very
suggestive facts. Measurements of upper winds on
the evening before the storm show that between about
6000 feet and 18,000 feet above the surface there was
a general wind current over the affected area agreeing
very closely indeed in direction and speed with those
of the movement of disturbance itself, and observa-
tions of the drift of cirrus cloud show that above this
the air motion was probably from about S.W. Now
the weather charts for July 8 and 9 show an anti-
cyclone over the Continent and a depression almost
stationary off the West of Ireland, and, further, a
current of air of undoubtedly polar origin, and there-
fore probably having a low upper-air temperature,
circulating round the latter.

It seems very likely that some of this polar air, in

arriving, at some upper level, over the south-west
districts of England and endeavouring to work its

way northwards, side by side with the very warm air

of continental origin over the eastern districts, spread
laterally over the latter, producing the travelling ar»a
of instability necessary to explain the phenomena
described above. M. A. Giblett.

The Pascal Commemoration on the Puy de Dome.

T^HE tercentenary of the birth of Blaise Pascal
-* (born June 19, 1623, died August 19, 1662) was

celebrated at Clermont-Ferrand in a series of fetes at
which the President of the French Republic, M.
Millerand, and the most distinguished French scholars
and philosophers met to do homage to his great genius.
The culminating interest of the celebrations was

the visit to the summit of the Puy de Dome on
Sunday, July 8, to commemorate the experiment
devised by Pascal and carried out successfully by his

brother-in-law Florin Perier, an experiment as famous
in its day and as decisive in its significance as the
eclipse expedition of May 191 9 has proved to be in

our day. In demonstrating that the atmosphere has
weight it destroyed a principle of the old physics
which had become authoritative, the principle that
Nature abhors a vacuum, and at the same time it

inaugurated a new scientific concept in physics.
The rain poured as we gathered on the summit where,
above the ruins of an ancient temple of Mercury, a
modern meteorological observatory has been erected.

Those who were so fortunate as to find room in the
small cupola of the observatory, however, are not
likely to forget M. Painleve's discourse. Round the
President were grouped the Prefects of the Depart-
ments, the Mayor of Clermont, the Rector of the
University, Senators and Deputies, the representatives
of the Institut de France, and the foreign guests of the
Municipality. In an eloquent oration M. Painleve
described the inception of the great experiment and
discussed its significance.

No one of that large company (the Municipality
entertained three hundred guests at the dejenyier

on the mountain) who had ascended the mountain by
the modern means of electric traction with luxurious
comfort in little more than an hour can have
failed to reflect on the different conditions which
prevailed in Pascal's time, and on the enormous
difficulties of the original expedition. Those who
are interested may read the full and careful report of it

in Perier's letter to Pascal. It was arranged that first

of all two sets of apparatus should be tested side by
side to see that they gave identical measurements,
that is, to see that each column of mercury in the
inverted tubes (barometer tubes) remained at the
same height. One set was then carried up to the top of

the mountain and the other left behind in the church
of the Minimes at Clermont. The experiments with
each set were made at the prearranged:hour and pre-

cisely recorded. The significance of the experiment
was its uniqueness. It differed entirely from observa-
tions which any one might make with the scientific

intention of recording facts ; it differed entirely,

for example, from observations such as those of Tycho
Brahe. It was uniquely designed to test a physical
theory which would stand or fall by the result. It

had been known practically by engineers for a long
time that there was a natural limit to the action
of a pump, and in the crucial experiment of

Torricelli with the column of mercury in the glass

tube closed at one end and immersed in liquid

at the other it was shown that the principle was
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the same as that which was apphed to the action

of pumps, with the difference presumably due to the

density of the liquid.

The problem was not the fact but its significance.

The Aristotelians held that it had been definitely

established that the atmosphere had no weight, and
what is quite certain is that no means of discovering

its weight, if it had any, then existed. It is therefore

strikingly analogous to the case of the hypothetical

ether when physicists were engaged in devising means
of revealing its presence. Descartes, though entirely

opposed to the Aristotelians, yet held on a priori

grounds that the universe was a plenum. He needed
the concept in order to explain the vortex motion
which in his view accounted for the variety of material
forms. The apparent vacuum in the Torricelli tube
he supposed to be due not to an absence but to the
presence, or rather to the entrance under the conditions

of the experiment, of a very subtle matter. Pascal,

on the other hand, to quote M. Painleve, " s'inspirant

de Galilee et Torricelli, entre la science d'Archimede
et la science moderne, jette un pont par-dessus vingt
siecles. La presse hydraulique, le barometre observe
a diverses altitudes, ce sont les illustrations d'une
statique nouvelle qui embrasse a la fois, dans les

memes principes, I'equilibre des liquides et celui des
gaz." Let us imagine, he went on to say, that
through some disaster everything which we now know
about Pascal had been lost to us save only his scientific

writings. In what light would he appear to us ?

We should be right to point him out as the first of

the positivists methodically disengaging facts from
the confusion of words, discrediting purely verbal
definitions, " cet air subtil qui aurait des inclinations,"
" cette lumiere qui est un mouvement luminaire de
corpuscules lumineux."

Other memorable discourses followed, in particular

one by M. Picard, before we sat down to the sumptuous
banquet which the Municipality offered its guests.

When this was concluded the President of the
Republic rose and to the enthusiastic applause of the
company, though, it must be admitted, to the general
surprise of those who were thinking of Pascal,

delivered an impassioned and truly eloquent speech on
the politics of the hour, which was immediately
transmitted round the world. The rain ceased, and
we made the return journey to Clermont favoured by
a clear sky and splendid view over the grand Auvergne
country. The city was gaily decorated for another
celebration in the square over which the statue of

the seated Pascal presides. H. Wildon Carr.

An Advance in Photometry.

TJ ERR E. STEINKE, in an investigation into the
^ * accuracy of the Wien-Planck law in the ultra-

violet region of the spectrum, has recently made use
of Elster and Geitel's potassium photo-electric cell,

as neither the thermopile nor the bolometer was
sufficiently sensitive to measure the minute quantities
of radiant energy involved {Zeits. f. Physik., ii.

4 and 5, pp. 215-238, 1922).

Herr Steinke has found it possible to increase the
sensitiveness of the cell enormously, by increasing
the voltage between the potassium anode and the
platinum cathode ; and has carefully investigated
the behaviour of the cell under these conditions. For
red light, X = 63omm, an increase in voltage from 20
to 210 multiplies the sensitiveness by 1045, and for
violet light, X^462yu/i, by 1595. This is due to the
increased ionisation from collisions Ijetween the greatly
accelerated electrons and the argon contained in the
cell.
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It was not possible to apply such a high voltage to
the cell suddenly without a luminous discharge

; it

was necessary to raise it gradually for hours or even
days at a time, and it was then possible to reach the
210 volts already mentioned. At 212 volts luminous
discharge took place, after which the cell discharged
at 162 volts, recovering if left to itself for some days,
so that the potential could again be raised to 200
volts. In forming the cell, as above, for high voltages
it was found that each time the voltage was increased
there was a strong " darkness " current at first

;

which diminished in the course of time to zero for
lower voltages, and at 210 volts to a moderate value
after several days.
When the cell is prepared in this way, and is

illuminated, a fatigue effect is observed, the time
required for the thread of the Lutz-Edelmann electro-
meter to move from a certain division on the scale
to another (85 to 65) gradually increasing to a limit-
ing value, which in one experiment was reached in
about fifteen minutes. This limiting value was deter-
mined in all the experiments. These were always made
in the order of increasing illumination, as it was found
that a high illumination produced a kind of after
action, and a small illumination measured shortly
afterwards showed a higher value than the real one.
For the high voltages employed the limiting value of
the photo-electric current was not proportional to the
illumination, as it was found to be by Elster and
Geitel for moderate voltages ; but the following
relation was proved to exist, I^ =ML ; where I is

the photo-electric current, L the flow of radiant
energy, and z and M are constants. The cell con-
stant z varies with the wave-length, and with the
voltage applied to the cell ; for small voltages it

scarcely differs from unity, and the law becomes
identical with that of Elster and Geitel ; for \ = 3i6,ti/a

z was observed to be 1-3495, with 208 volts on the
cell terminals, and intermediate values were found for
other wave-lengths and voltages.

Using the method described, Herr Steinke has
measured the exponent c^ in Planck's formula

C I

EX =
j^ CjAT _ ^^^ ^ number of different wave-lengths,

including 340,^/^. and 3i6/;t/i in the ultra violet. The
mean value is 14,385, the largest variation from this
being 0-63 per cent., and the mean probable error
o-i6 per cent. The actual probable error is rather
greater than this, owing to the difficulty of deter-
mining the wave-length of the rays employed, which
were separated from the light of a carbon in-
candescent lamp by filters. The value agrees satis-
factorily with that determined by previous observers
for visible radiations. The observations also show
that carbon radiates, throughout the range of wave-
lengths investigated, as a grey body. Herr Steinke
proposes to continue the investigation, and to measure
the constant C in the above formula.

It would appear that the improved method of
using the photo-electric cell should prove of the highest
value in work on the spectrum, particularly in the
ultra violet.

International Conference on Nature
Reserves.

T^HREE Associations in France entitled, respect-
^ ively, the Societe Nationale d'Acclimatation de

France, the Ligue Fran^ais pour la Protection des
Animaux, and the Societe pour la Protection des Pay-
sages de France, recently invited the Royal Society for
the Promotion of Nature Reserves to send delegates
to attend a conference " Pour la Protection de la
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Nature." This Conference was held in Paris on
May 31-June 2 last, and at the request of the Society

for the Promotion of Nature Reserves it was attended

by Lord Ullswater, Mr. E. G. B. Meade Waldo, and
Mr. Percy R. Lowe (British Museum, Natural History).

The Conference was presided over by M. Mangin,

director of the National Museum of Natural History

in Paris, and was divided into five sections : (i.) fauna,

(ii.) flora, (iii.) geological, (iv.) sites and landscapes,

(v.) general.

At the sittings of the various sections papers were
read in French by many members upon a great

variety of topics. Most of the speakers dealt with

the subject matter of the Conference so far as it

affected their own country or their own special part

of it, and few treated the subject from a general point

of view. The paper read by the Swiss delegate was
a striking exception to this rule, while M. Burdet's

lecture, illustrated with slides, which dealt with the

Nature reserves of Holland, was a very useful and
practical contribution to the Conference.

It was felt by the representatives of the Royal
Society for the Promotion of Nature Reserves that in

any similar future conference a series of resolutions,

not too many in number, should be prepared and
circulated some weeks before the Conference, so that

there might be ample opportunity for their discussion,

emendation, adoption, or rejection. Such resolutions

should deal with the subject matter from a general

point of view, and should indicate the best method
of establishing Nature reserves, whether by State

legislation or private enterprise ; in what manner
such reserves might be best administered ; how funds

might be obtained for the purpose ; how the rights

of individuals in the lands in question are to be
protected, modified, or abolished ; how the selection

of the proposed public parks or nature reserves is to

be determined ; and in what manner subordinate
questions arising therefrom are to be answered.

University and Educational Intelligence.

Glasgow.—Prof. Andrew Gray has intimated his

desire to retire from the chair of natural philosophy
on September 30 next, on grounds of health. Prof.

Gray has occupied the chair since 1899, when he
succeeded Lord Kelvin. During his tenure of office

the fine institute of Natural Philosophy, which was
designed and erected under his direction, has been
added to the numerous new scientific buildings of

the University. Some 11 00 students a year are

accommodated in its spacious laboratories and class-

rooms.

Cambridge. ^—-In connexion with the recent inter-

national conference of chemists in Cambridge honorary
doctorates in science were conferred upon a number
of distinguished foreign chemists. In introducing
them to the LTniversity the Public Orator spoke as

follows

;

Multa nobis antiquitas tradidit quibus adhuc nititur

humana vita ; multa recentiores reppererunt et

quotidie nova profert usus. Quantas omnium muta-
tiones induxerit vapor domitus et quasi freno sub-
ditus, quantas explorata res chemica, nulli non est

notum. Inter se ergo consociati sunt illi qui, sive

ipso veritatis amore, sive commercii causa promovendi
chemica tractant, et quotannis concilium convocant.
Hoc anno patriam nostram petierunt et inter urbes
Britannicas Cantabrigiam. Multarum gentium legatos

praesentes videre laetamur ; abesse adhuc dolemus
nonnullarum. Universitas nostra voluit e tanta

frequentia quosdam titulo doctoris decorare, quo
patefactum sit omnibus quanto honore et haec studia
et qui eis se dederint universos habeamus.
Mmum vobis praesento Albinum Haller. Quid-

quid enim in scientiis apud Francos agitur, in

Academiam suam Scientiarum conferunt ; hoc in
circulo conveniunt omnes qui haec studia pro-
sequuntur ; huic quasi senatui curiaeque quotannis
praeficitur vir egregius. Quern ergo fraternitas sua
honore tali dignata sit, ilium et nos honorare volumus.

Sequitur Wilder Dwight Bancroft et studiis et
affinitate nobis conjunctus, qui alter Ulixes multorum
providus, novam Ithacam novLs artibus illuminavit.

Itidem provenit Ernestus Julius Cohen, quern
in Academia sua Rheno-Trajectina, ut Ovidium
alterum

in nova fort animus mutatas dicere formas
corpora.

Francus et alius insequitur, apud Parisios in
CoUegio Francorum professor, Carolus Moureu,
non ille rerum contemptor minutissimarum sed
inquisitor acerrimus.

Hodie, dum procul horrificis tonat Aetna minis,
non usitato salutamus Italum, Rafaelem Nasini,
quem nobis misit urbs Etrusca, Vergilio nota,
Alphaeae ab origine Pisae. Hie explorandos sibi

Volcani delegit vapores,

qualis sese halitus atris

faucibus effundens supera ad convexa volarit,

necnon et Albunea qualem

exhalet opaca mephitim.

Helvetius quoque adest, iam senior, Universitatis
Genevensis professor, Amatus Pictet, qui bases
rerum inspexit, ad investigandum curiosus quae
vacuum per inane fieri possint.

Gandavensis item Academiae professor advenit,
cuius si velitis opera recognoscere sunt qui possint
oratione fiuentiore vobis exponere ; constat tamen
illorum qui talia tractant nullum Frederico Swarts
antecellere.

Felix qui potuit rerum cognoscere causas !

Credo equidem, sed non omnibus omnia concessere
Parcae. Arcadiara nactus sum, Musarum anti-
quiorum aedituus indignus, contempto in fano
ministrare laetus. Vos quorum est prodigia tractare
e terra Cham exorta, quaeso miiii ignoscite, si

linguarum nescius singularum Latine vos gaudere
iubeam universos. .

Liverpool.—Following on the death of his widow,
the estate of the late Prof. Campbell Brown has been
handed over to the university under the conditions
stated in his will. These provide that : (i) A
Campbell Brown chair of industrial chemistn,' shall

be established with an endowment of 1200/., the first

professor to specialise in oils, fats, and waxes. In the
first instance the salary shall be 1000/. per annum.
(2) The income of a sum of 5000/. shall be placed at
the disposal of the professor for the upkeep of his
department. (3) A Campbell Brown fellowship, value
150/. per annum, for senior and honours chemistry
students, not necessarily trained in Liverpool, shall

be established ; and (4) The balance of the bequest
shall be invested and accumulated until sufficient

income accrues to enable entrance scholarships of
the value of 80/. per annum, tenable for three or four
years, to be offered.

London.—The following doctorates have been
awarded : Ph.D. [Science) : Mr. L. Hall (Battersea

. Polytechnic) for a thesis entitled " The Study of
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Optical Activity "
; Mr. H. Phillips (Battersea

Polvtechnic) for a thesis entitled " The Relation

between Chemical Constitution and Optical Rotatory
Power"; Mr. A. Brammall (Imperial College, Royal
College of Science) for a thesis entitled " The Mineral-

ogy, Structure, and Petrology of the Dartmoor
Granite"; Mr. H. Schofield (Imperial College, Royal
College of Science) for a thesis entitled " The Measure-
ment of Thermal and Combustion Efficiency of High
Speed Multi-Cylinder Internal Combustion Engines
by the use of a new Optical Indicator," and Mr.

R. L. Smith-Rose (Imperial College, Royal College of

Science and City and Guilds College) for a thesis

entitled " On the Variations of the Apparent Bear-
ings of Fixed Radio-Transmitting Stations." Ph.D.
{Engineering) : Mr. H. F. G. Letson (East London
College) for a thesis entitled " The Experimental
Determination of the Temperature Distribution, and
Calculation of the Thermal Stresses in a Diesel Engine
Cylinder Liner."

Applications are invited for the William Julius

Mickle fellowship, of the value of at least 200/.,

awarded annually to the man or woman resident in

London and a graduate of the university who is

deemed by the Senate to have done most to advance
medical art or science within the five preceding years.

Applications must reach the Principal Officer of the

University, South Kensington, S.W.y, by. at latest,

the first post of October i next.

On July 27, the summer meeting of the University
of Oxford Delegacy for the Extension of Teaching
opens with an inaugural lecture by Sir Michael Sadler.

We have already referred to the excellent programme
which is being provided this year (Nature, May 19,

p. 688), which includes lectures on the functions of

universities, the economics of English country life,

and research in organic chemistry. Special railway
facilities are being offered for those desirous of

attending the meeting. Full particulars can be
obtained from the Secretary, University Extension
Delegacy, Examination Schools, Oxford.

The jubilee celebrations of the Cambridge Uni-
versity Local Lectures began on Friday, July 6, with
a special Congregation for the conferment of honorary
degrees for distinguished service in the cause of

university extension, namely, the degree of LL.D. on
Sir Michael Sadler, Mr. R. G. Moulton of Christ's

College, and Mr. Albert Mansbridge, and the degree
of M.A. on Mr. G. P. Bailey, Mr. J. H. Fisher, and Mr.
Alfred Cobham. On the Saturday and Monday there
were meetings of a conference on extra-mural teaching.
Speeches at the conference emphasised the far-reaching
effects of the movement initiated in Cambridge by
James Stuart in 1873, which has spread not only
throughout the British Empire but to most of the
civilised countries of the world, attaining its greatest
and most various developments in the United States.

The speeches dwelt also on the value to extra-mural
lecturers of the stimulation they receive from
lecturing to (and being cross-examined by) adult
audiences, contrasting their eagerness with, and
perhaps exaggerating, the lethargy and " anxiety to
curb an exhibition of enthusiasm " of the normal
undergraduate student. In the opinion of the Master
of Balliol, those who are responsible for the further
development of the movement are at a parting of the
ways, and careful guidance will be needed if it is

not to suffer the usual penalty of success and become
absorbed in its own mechanism. Progress will
depend largely on co-operation between universities,
local authorities, and voluntary bodies.
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Societies and Academies.

London.

Mineralogical Society, June 19.—Dr. A. Hutchin-
son, president, in the chair.—L. J. Spencer, with
chemical analyses by E. D. Mountain : New copper-
lead minerals from the Mendip Hills (Somerset).

Mendipite (2PbO . PbCl2), which occurs as crystalline

nodules in manganese-ore, is recorded from new
localities. Chloroxiphite (2PbO . Pb(OH)2 • CuCL)
as green monochnic blades resembling epidote, and
diaboleite (2Pb(OH)2 . CuCL) as bright-blue tetragonal

plates resembling boleite, both occur embedded in

the mendipite. Hydrocerussite (2PbC03 . Pb(OH).2) is

abundant, sometimes as large crystals {i.e. crystallised
" white lead "). Crednerite (CuO . MuaOj) forms fan-

like aggregates of thin plates. Pyromorphite was,

some centuries ago, evidently an important ore of

lead in the Mendips. Wulfenite and mimetite have
been found at Higher Pitts near Priddy. The various
minerals show progressive stages of alteration with
some well - marked pseudomorphs : mendipite—>
hydrocerussite—>cerussite ; chloroxiphite—>-hydro-

cerussite + malachite I—> cerussite + crednerite—>-

malachite II.—W. F. P. McLintock : On a petalite-

bearing rock from Devonshire. The well-known
aplite from Meldon in Devonshire develops in

certain parts of .the intrusion a soda-lithia phase
rich in the rare lithium-aluminium silicate, petalite.

This mineral, not previously known from Britain,

occurs as one of the final products of consolidation
of the aplite either in coarse-grained veins of pegmatite
associated with quartz, orthoclase, albite, a lithia-

bearing mica, tourmaline, and apatite, or as irregularly

shaped masses throughout the rock itself. The
petalite gives rise by decomposition to the pink
clay, montmorillonite, so well known from this

locality. Certain other veins, free from petalite,

are also present, the most interesting constituents
of the rarer types being prehnite, axinite, and a
pleochroic cordierite. The apatite in the aplite is

a pneumatolytic mineral occurring not only in the
rock as ophitic patches enclosing quartz and felspar,

but also impregnating certain xenoliths of peculiar

type.—A. Brammall and H. F. Harwood : The
accessory minerals of the Dartmoor granite. Tour-
maline, which is one of the minerals identified,

originated at two stages in the cooling history of

the intrusion : (i) pre-solidification—primary and
secondary

; (2) post-solidification—secondary. The
more severe and widespread pneumatolysis and the
lodes are referred to a post-solidification stage.

—

Seitaro Tsuboi : (i) Optical dispersion of three

intermediate plagioclases. The principal refractive

indices, a, /3, 7, of {a) oligoclase from Hawke mine,
Bakersville, North Carolina, (6) andesine from
Maeyama, Shinano, Japan, and {c) labradorite from
County Down, Ireland, for light of 9 different wave-
lengths, and the optical orientations of the first and
the third of these felspars, for light of 5 different

wave-lengths (700, 644, 589-3, 535, 5o8-5mm) were
determined. (2) A dispersion method of determining
plagioclases in cleavage-flakes. The method is based
on the principle of H. E. Merwin's improved immersion
method. By means of a diagram a quick and exact
determination of plagioclases is possible. It is

applicable to small crystals such as are common in

rocks.—C. S. Garnett : The " toadstone-clays " of

Derbyshire. The olivine-dolerites (" toadstones ") of

Derbyshire undergo two types of alteration : (i) by
ordinary weathering to limonite or ochreous deposits

;

(2) in the absence of oxidising agents under a lime-

stone covering, they may pass through dolerite-

greenstone and " green-earth " to a greenish-white
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or almost white clay (" toadstone-clay ") with the
composition 2A1^03 . eSiO^ . 3li.jO.— G. T. Prior :

(i) The meteoric stone which was seen to fall at
Ashdon, near Saffron Walden, Essex, on March 9,

1923. The stone, which weighed about 1300 grams,
is a white chondrite showing on one face well-marked
radiating lines of flow of the fused crust. {2) The
Sinai meteorite. The meteoric stone of 1455 grams
which was seen to fall near Kantara in the north of

the Sinai Peninsula in July 1916 is an intermediate
hypersthene-chondrite, having a percentage of nickel-

iferous iron of about 8-6 in which the nickel amounts
to about 15 per cent.—G. Greenwood : Communica-
tions from the Crystallographic Laboratory of the
University of Manchester. No. i. The detection
of rotatory polarisation in an orthorhombic crystal
exhibiting crossed axial dispersion. A plate per-
pendicular to the acute bisectrix of a crystal of tri-

phenyl-bismuthine dichloride when in the extinction
position transmits a brilliant green monochromatic
light due to circular polarisation.—A. F. Hallimond :

The chemical classification of the mica group. I. The
acid micas.

Linnean Society, June 21.—Dr. A. B. Rendle,
president, in the chair.—E. Heron-Allen and A.
Earland : The Foraminifera of Lord Howe Island,
South Pacific. Some 199 species of Foraminifera,
identified from material collected by Prof. R. Douglas
Laurie at Lord Howe Island in 1914, and including
two new genera and seven new species, were described.
The chief feature of the collection is the prevalence
of forms in the condition of reproduction, (a) by
viviparity, and (fe) by budding.—T. A. Dymes

:

Seeds of the marsh orchids. The marsh orchids fall

into two groups : (i) Maculatae, and (2) Latifohae.

The seeds of Maculatae differ from those of the
Latifoliae in that the testal cells are sculptured.
Seeds even from the same plant may vary greatly,

though Orchis majalis, Reich, has uniform seeds.

—A. Dendy and Miss Leslie M. Frederick : On a
collection of sponges from the Abrolhos Islands,

Western Australia. There are forty-eight determin-
able species, of which twelve are regarded as new.
The Calcarea identified include a number of fine

specimens of the rare Grantiopsis cylindrica, and
there is a new species of the rare and remarkable
" Pharetronid " genus Lelapia, and a new genus of

Leucascidae. The Tetraxonida form the bulk of the
collection. The sponge fauna of the Abrolhos Islands
is mainly intermediate in character between that of

the more westerly Indian Ocean and that of the more
easterly Australian coasts ; but it contains a small
element apparently derived from the north.—Ethel
N. Miles Thomas : Observations on the seedling
anatomy of the genus Ricinus. The presence of

alternate or root xylem in the hypocotyl and cotyledons
of several species of Ricinus, including R. communis,
is established. At an early stage the alternate or
radial elements alone are lignified. The tissue

groupings associated with root structure are only
found low in the axis, while above the collet eight
steni bundles are found which are continued upwards
as the four equally spaced bundles of the cotyledons.

In addition, there are alternate xylem elements in

the cotyledonary plane, i.e. that passing through
the centre of each cotyledon. The existence, as well

as the resorption, of these elements, which are usually

in direct continuity with the cotyledonary root poles,

has now been established in a large number of di-

cotyledonary species.—C. H. O'Donoghue : Opistho-
branchiata collected in the Abrolhos Islands.

Royal Anthropological Institute, June 26.—Mr.
H. J. E. Peake in the chair.—Hazzledine Warren :
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The palaeolithic succession of Stoke Newington.
The latest group which is found upon the Stoke
Newington "floor" is a clearly-defined Mousterian
industry, with fine examples of both racloirs and of
the equally characteristic trimmed - flake p>oints.

Delicately finished pointed and ovate implements
are also found. This " floor " occurs in the upper
sandy beds of the terrace deposits, associated with
a temperate flora, Corbicula fluminalis, and the
northern migrating animals. The series of inter-

mediate age are found in the underlying gravels of

the terrace, and they con.stitute an equally well-

defined late Chellean group. They are contemporary
with the gravel. The third and apparently oldest
series are greatly abraded derivatives, and they
frequently exhibit a second .series of abrasions and
chips that are later than the patination of the flint.

The dominant form of implement is a rude, thick,

ovate type, made with a minimum of flaking, although
occasionally better - finished examples are found.
The pointed form occurs, but is less common. This
series is comparable with the " Hill group " described
by Prestwich from the Kentish plateau, and is con-
sidered by some to be of Early Acheulean date.

There is, however, much cumulative evidence from
other localities, besides Stoke Newington, which
would appear to suggest that the derivative series

of Stoke Newington may be older than the Chellean
group as defined by Commont from the Somme
Valley.

Aristotelian Society, July 2.—Prof. A. N. White-
head, president, in the chair.—M. Ginsberg : The
category of purpose in social science. The interpre-

tation of purposive activity as consisting in the
reaUsation of conscious factors involved in voluntary
behaviour is misleading when appUed to creative

work and practical activity, and it breaks down in

the biology of the lower organisms. The purposive
must be related to the teleological. A comparison of

mechanical, organic and purposive wholes shows the
importance of viewing purposive wholes as a species

subsumed under a wider genus, conational wholes.

These may be defined as systems wliich maintain
themselves as wholes by the striving of their parts

towards mutual adjustment. They vary enormously
in the degree of integration achieved, and the ex-

plicitness with which the ends of the system are

realised by the parts of which they consist. Perhaps
organisms are conational wholes. There are all sorts

of organisms belonging to different levels of integra-

tion. So there are all sorts of social wholes, varying

in plasticity, articulateness, and comprehensiveness.

It is important to recognise integrations of different

orders or levels, and the kind of integration aclaieved

by societies is not the same as that which charac-

terises the holding together of mental processes in

one stream of consciousness. Institutions and tradi-

tion may be regarded as the result of trial-and-error

experiments towards mutual adjustment.

Dublin.

Royal Dublin Society, June 26.—Prof. J. A. Scott

in the chair.—H. G. Becker : Improved methods of

evaporation under laboratory conditions. A special

form of oil bath incorporating a wind-tunnel was
used to determine the rate of evaporation of distilled

water at different temperatures from 30° C. to 100° C,
and in currents of air of different speeds, the rate

of evaporation being measured by obserxing the fall

of a glass float in the Uquid. The rate is proportional

to the vapour pressure up to 90° C . ; above this

temperature it increases more rapidly. By maintain-

ing the water at 95° C. in a current of air of 500 ft.
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per min. a sevenfold increase in the rate of evapora-
tion was obtained as compared with the rate of

evaporation on a water or steam bath. A new form
of laboratory" evaporator described consists of a
glass bulb, containing the liquid, mounted on fibre

bearings, and rotated by a small motor, while it is

heated directly by a bunsen burner. The rotation

prevents the liquid in contact with the glass bulb
from becoming super-heated, and, besides keeping
the liquid mixed, spreads it out in a thin film on the
upper surface of the bulb while a current of air or

indifferent gas can be blown through the bulb. It is

possible to obtain rates of evaporation up to twenty-
four times as great as that on the water bath.

—

H. G. Becker and W. E. Abbott : A rapid gasometric
method of estimating dissolved oxygen and nitrogen
in water. The gas is expelled by dissolving an
electrolyte in the water, the displaced gas being
liberated in a partial vacuum, collected, and measured.
Caustic potash is the most satisfactory electrolyte.

The analytical results are comparable with those
obtained by the Winkler and boiling-out methods.
The advantages claimed are simplicity of apparatus,
rapidity, and smallness of the water sample required
for a determination.—W. R. G. Atkins and M. V.
Labour : The hydrogen ion concentration of the soil

and of natural waters in relation to the distribution
of snails. The hydrogen ion concentration of the
soil is a factor limiting the distribution of snails,

which are far more numerous between Ph7 and Ph8
than elsewhere. Of 27 species of snails found in the
districts studied, 4 species occurred at Ph5, 20 species

at Ph7, and 14 species at Ph8. Snails with hyaline
shells occur over a wide range, but those with
calcareous shells are limited to the more alkaline

soils. Granite and quartzite regions have few species,

basaltic districts have a more numerous fauna, and
limestone areas are rich both in variety of species

and number of individuals. The distribution of

some species within the British Isles is probably
explained by the " age and area " theory of Willis,

rather than by a limitation through unfavourable
ecological factors. Cochlicella barbara appears to
have a western, and Theba cantiana an eastern, origin.

Paris.

Academy of Sciences, June 25.—M. Albin Haller
in the chair.—Maurice Hamy : The determination
of small diameters by the interference method.

—

P. A. Dangeard and Pierre Dangeard : Second note
on the vitality of leaves of Aucuba preserved in a
^•acuum. The Aucuba leaf after being in a vacuum
for twelve months resembled, macroscopically and
microscopically, a freshly plucked leaf. It retained
its original green colour, and the vitality of its cells

was undiminished.—Morin MoUiard : The deter-
mining factor in the formation of conidia in Sierigmato-
cystis nigra. The formation of conidia is determined
by a deficiency of phosphorus or other nutritive
element in the culture fluid, together with an excess
of potassium.—V. Grignard and R. Escourrou : The
methylheptenols : their ketonic decomposition.

—

F. H. van den Dungen : Calculation of the simple
poles of a meromorphic fimction.—Gino Fano : The
congruence of the nonnals to a quadric.—L. Decombe :

The analytical theory of irreversibility. Elementary
isokinetic transformations.—C. Gutton, S. K. Mitra,
and V. Ylostalfi : The high-frequency discharge in
rarefied gases. The frequency range in these experi-
ments varied between 50 and 2,140,000, and tubes
with internal and external electrodes were used, the
gas being dry air. The potential varied with the
frequency, and for tubes with internal electrodes
the difference of potential always increased with
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the frequency ; for tubes with external electrodes

the pressure of the gas affected the relation between
potential and frequency.—Jacques Errera : Colloidal

supports for obtaining the emission spectra of solu-

tions. The spark is passed between rods of gelatin

containing the salt under examination ; the method
has the advantage that fewer lines are introduced
into the spectra by the electrodes than when metal
or glass supports are used for the solutions.—M.
Duffieux : The mass of the particles which emit the
secondary spectrum of hydrogen. The experiments
described lead to the conclusion that all the lines

examined in the secondary hydrogen spectrum must
be attributed to the molecule of hydrogen.—Mile.

St. Maracineanu : Researches on the constant of

polonium. Published values for the period of

polonium vary between somewhat wide limits,

134-5 "to 143 days. The value 139-5 days is regarded
as the most probable. Deposition of radioactive

substances on glass is preferable to deposition on
metal plates in researches of this nature.—G. Dupont
and L. Desalbres : A curious case of separation of

optical isomerides by distillation and by crystallisa-

tion. A partial separation of active and inactive

pinene can be made by fractional distillation with
a very efficient column ; evidence of a similar separa-

tion has been obtained by fractional crystallisation

3-t - 75° C.—M. Geloso : Isotherms of the adsorption
of salts by manganese dioxide. Experimental results

of the adsorption of copper, nickel, and iron by
precipitated manganese dioxide : a simple expression
is deduced which accurately expresses the experi-

mental data.—Paul Pascal : The magnetic properties
of cyanic and cyanuric compounds. From a study
of the magnetic susceptibility of compounds contain-
ing the groups (CNO) and (C3N3O3) and assuming
the law of additivity, conclusions are drawn con-
cerning the constitution of these compounds . Cyanuric
acid is regarded as possessing a structure similar to
the benzene nucleus, but isocyanurates and cyamelide
differ in structure, although containing a six-atom
ring.—Andre Charriou : The reciprocal displacement
of substances carried down by precipitates. Chromic
acid is carried down by a precipitate of aluminium
hydroxide, and this cannot be washed out with water
or with solutions of salts of monobasic acids ; the
chromic acid, however, can be removed completely
by washing with solutions of salts of dibasic or
tribasic acids (sulphate, oxalate, phosphate).—Henry
E. Armstrong : The origin of osmotic effects. Hydrono-
dynamic transformations in aqueous solutions. Dis-
carding the Arrhenius theory as irrational and in

disagreement with the facts, a resume of the hydrone
theory is given, and this is regarded as explaining
all the properties of aqueous solutions.—Alfred
Gillet and Femand Giot : It is common knowledge
that treatment of the fibre before dyeing with copper
salts in some cases increases the fastness to light.

It is shown experimentally that a preliminary treat-

ment of the fibre with cuprous salts exerts a strong
protective action against light for the dye 2B diamine
blue.—Max and Michel Polonovski : The constitution
of eserine.—Raymond Delaby : The action of fonnic
acid on ethylglycerol. Conversion into /3-ethylacrolein.

The decomposition of the crude mixture of formins
from ethylglycerol gives two unsaturated alcohols,

vinylethylcarbinol, CHg : CH . CH(OH) . C2H5, and
/3-ethylallyl alcohol. C^Hj . CH : CH . CHglOH), the
latter being new.—M. Pariselle : A new working
method for the preparation of camphene. In the
ordinary method of preparing pinene hydrochloride
a yield of 55-65 per cent, is obtained : the yield can
be raised to 75 per cent, by conducting the saturation
with hydrochloric acid in two steps, with a two days'
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interval. For the conversion of the chlorhydrate
into camphene, the substitution of the sodium
derivative of crcsol for sodium phcnate gives a purer

product in nearly quantitative yield.—L. Barrab6 :

The continuity of the drift series of the ezistem

Corbidres between la Berre and Narbonne.—F.

Delhaye and A. Sal6e : The Central African Graben
between Lake Tanganyika and Lake Albert Edward.
—Adolphe Lepape : The relations between the

radioactivity, temperature, and hydrogen sulphide
of the springs of Bagn6rcs-de-Luchon. Explanatory
hypothesis.—MM. AUyre Chassevant and Chouchak :

The measurement of the degree of ionisation of

mineral waters.—de Montessus de Ballore : The
local prediction of the weather.—V, Lubimenko and
Mile. O. Siegloff : The adaptation of plants to the
duration of the bright period of the day. Green
plants show a specific adaptation to the period
during which they are illuminated.—Louis Desliens :

Venous haemodynamometry. Cardiac haemodynamo-
metry.— J. Beyne : The origin of the accidents
caused by strong atmospheric depressions, and
on the protection of the aviator against troubles
of anoxhaemic order. For moderate reductions of

pressure it is sufficient to supply so much oxygen
that its partial pressure should be nearly 21 per
cent, of an atmosphere. At low pressures, corre-

sponding to high altitudes (more than 10,000 metres),

even when the wants of the organism as regards
oxygen are met, there are still troubles which must
be ascribed to other factors.—Jules Amar : The
organisation of work with the spade.—L. J. Simon
and E. Aubel : Is pyruvic acid one of the terms
of decomposition of glucose in the course of

glycolysis ? Pyruvic acid is not transformed by the
elements of the blood. It is not produced during
the process of glycolysis, and cannot be considered
as an intermediary product of the decomposition of

glucose into lactic acid.—Ch. Bedel : The toxic power
of a polymer of hydrocyanic acid. The experiments
were made on the polymer possessing the composition
(HCN)4. This was found to be much less toxic
than hydrocyanic acid.—Albert Berthelot : Researches
on pyruvic acid considered as a factor in anaerobiosis.
—Maurice Wolf : The importance of calcium and
potassium in the pathological physiology of cancer.
—Charles Perez : The castration of decapod Crustacea
carrying Epicaridae as parasites.

Washington, D.C.

National Academy of Sciences (Proc. Vol. 9, No. 5,

May).—H. S. Jennings : (i) Crossing over and the
theory that the genes are arranged in the chromo-
somes in serial order. Assuming that the genes are
arranged linearly and that the occurrence of a break
interferes in some way with the occurrence of another
break at any joint within a certain distance, the
cross-over ratios can be calculated. The theory is in

accord with Morgan's work on Drosophila. (2) Some
consequences of different extents of interference, in

the crossing-over of the genes. For interference
extending to a distance of 30 units (one unit being
the distance between genes to give i per cent, of the
crossing-over), no cross-over ratios greater than 50
per cent, are produced. With greater distances of

interference, the cross-over ratios oscillate about 50.

—

J. A. Detlefsen and L. S. Clemente : Genetic variation
in Linkage values. In Drosophila melanogaster , the
crossing-over ratio can be varied, but not necessarily
to the same extent with regard to each part of the
chromosome.—C. Barus : The displacements of the
capillary electrometer, for progressive dilutions of the
electrolyte. The negative meniscus is always dis-

placed more rapidly than the positive meniscus,
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though the whole cycle is retarded by increasing
dilution.—W. Duane : The transfer in quanta of
radiation momentum to matter. It is assumed that
the laws of the conservation of energy and momentum
apply to these transfers. From a consideration of the
reflection of X-rays by a crystal, equations expressing
the momenta transferred to a crystal are developed.
Applying dimensional reasoning, other expressions
can De obtained which lead to the Braggs law of

crystal reflection and the general equations of

defraction of X-rays by a crystal. The reflection

of X-rays characteristic of the chemical constituents
of the crystal can be explained. The theory is

also applied to the phenomena of hght and radiation
generally.—I. Roman : Mutual electromagnetic mo-
mentum and energy of a system of moving charges.
—R. C. Tolman, S. Karrer, and E. W. Guernsey :

Further experiments on the mass of the electric

carrier in metals. A hollow copper cylinder was
rotated inside a coil of 60 miles of copper wire (o-l

mm. in diameter), which served as the secondary' of

a transformer. The secondary was connected through
an amplifier to a vibration galvanometer. The
inertia of the electrons in the rotating cylinder catises

them to lag and sets up an E.M.F. detected by the
galvanometer. The deflections obtained were com-
pared with those caused by the known E.M.F.
accompanying transverse oscillation of the cylinder
in the earth's magnetic field. The average value for

mje was 5-18 x lo"* grams per abcoulomb, indicating

that the mass of the carrier in copper is about the
same as that of an electron in free space.—T. H.
Morgan : Removal of the block to self-fertiUsation

in the ascidian Ciona. Eggs of Ciona intestinalis can
be fertilised with sperm from the same individual
if the egg-membranes are removed. The normal
obstacle to self-fertilisation is the test-cells (belrween

the membranes and the ovum) or something secreted

by them ; these cells are produced by maternal
tissue and not from the ovum.—H. W. Brinkmann :

On Riemann spaces conformal to Einstein spaces.
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Large Scale Research in Abstract Science.

SEVERAL recent lectures and addresses have given

prominence to the interconnexion between

abstract science and industry and the marked influence

of science on industrial progress. Among these may
be mentioned two addresses by Sir J. J. Thomson,

the first at the opening of the new laboratories of the

General Electric Company at Wembley and the second

from the chair as president of the Institute of Physics,

the James Forest lecture of the Institution of Civil

Engineers, and, most recent of all, the fourteenth

Kelvin lecture of the Institution of Electrical Engineers

by Prof. J. A. Fleming.

Prof. Fleming deals with problems in telephony,

solved and unsolved, and illustrates in a remarkable

way and with great knowledge and insight the con-

sequences of scientific inquiry in the past, and the need

for further researches in the future. Graham Bell

died last year ; Kelvin in 1876 had returned from the

American Centennial Exhibition at Philadelphia to

take the chair of Section A of the British Association

at Glasgow, full of the invention of the telephone,

which he described in his own inimitable manner, and

Prof. Fleming, who forty-six years ago had been one

of his audience at Glasgow, writes :

" In the year, therefore, following that of the

decease of the illustrious inventor of the speaking
telephone it is perhaps appropriate that the Kelvin
Lecture should direct attention to some of the problems
of telephony which have been solved or which remain
unsolved."

The solved problems are sufficiently wonderful

;

the amplitude of the air vibrations in a just audible

sound varies from about 10 "^ cm. at a frequency

of (say) 256 to rather more than 10 "^^ cm. at the

highest audible frequencies, and minute motions such

as these are impressed on the telephone diaphragm,

translated into the variations of an electric current,

transmitted to a distance, there amplified, communi-

cated to the receiver, and from it to the observer's ear.

Fleming's Kelvin lecture is a fascinating story of the

many steps by which this has been achieved, showing

how by degrees workers in various lands have each

contributed their quota to the advance and made

speech possible over 2000 or perhaps 3000 miles by

aerial lines, 500 miles by underground, and 200 miles

by submarine cables.

This progress rests on the theoretical investigation

by Heaviside of the conditions for undistorted trans-

mission, the application of this work, with successive

improvements, by Pupin and Krarup and others to

the loading of cables and the advances available

by the use of the thermionic valve as an amplifier
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and as the originator of " carrier " waves, rendering

possible multiple telephony.

For the application of the valve as a rectifier of

electric currents, we have to thank P'leming himself,

while its whole action depends on the properties of

the electron and the discoveries of J. J. Thomson.

By the use of the valve as a repeater, many ingenious

relays, the outcome of long and difficult investigations,

have been placed in a secondary position ; the lecturer

explains in some detail how, by the selection of the

suitable part of its characteristic curve, variations in

the grid voltage can be impressed on the plate current

and amplified by a transformer, while if another

portion of the characteristic be employed, carrier wave

multiple telephony is realised. In this " frequency

filters " are employed—short circuits containing capacity

and inductance which allow only those currents in

which the frequency lies between certain limits to

enter the line. The broad principles of the method

are outlined thus :

" At one end of an existing long-distance telephone

line used in the ordinary way for telephonic speech

we can attach a certain number of modulating valves

with their plate circuits coupled to the line with

their appropriate transformers and filters. We can

then generate by means of a number of oscillating

valves high frequency currents of certain different

frequencies and apply the electromotive forces due
to these in series with the electromotive forces of

low or speech frequency produced by ordinary'' carbon

microphone transmitters so ais to give to the grids

of the several modulating valves carrier frequency

plus voice frequency voltages. At the receiving end

we separate out the several groups of oscillations by
suitable band filters and apply the electromotive

forces produced by suitable transformers to the grids

of demodulating valves. In the plate circuits of these

last valves we have coupled ordinary telephone

receivers actuated by the voice currents disentangled

by these demodulating valves from their respective

carrier circuits."

Such has been the progress of less than fifty years.

Fleming asks somewhat despondingly what is being

done now in Great Britain. He refers to the labora-

tories of the great technical corporations of the United

States, the American Telephone and Telegraph Com
pany, the Western Electric Company, and the General

Electric Company, giving an account of their activities

in almost the same terms as those employed by Sir

J. J. Thomson in his address to the Institute of Physics.

*' They retain," he writes, " the services of scientific

investigators of the highest ability, who direct their

attention not exclusively to problems of immediate

commercial advantage, but look' far ahead into the

possible requirements of the future." Sir J. J.

Thomson described two of these laboratories as seen

by him during his recent visit to the United States.
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He found men at work on the most abstruse questions

of physics—one need only mention Langmuir and the

properties of the atom, or Coolidge and the investiga-

tions which led to the development of the Coolidge

tube. There were numerous staffs of skilled assistants,

some no doubt engaged in solving conundrums put

to them by puzzled works managers, but many others

searching deep into the secrets of Nature in the

endeavour to find out new truths and to advance

natural knowledge. Funds were practically unstinted,

for the business directors of the works had found

that by this means only could they extend the sphere

of their activities and provide the dividends called

for by their shareholders. In the United States

abstract science has been made to pay.

Or to turn to another subject and another speaker.

Quite recently the Wilbur Wright lecture, established

by the Royal Aeronautical Society in memory of the

American pioneer of aviation, was delivered in London

by Prof. Ames, of the Johns Hopkins University.

Prof. Ames is the chairman of the Executive Com-

mittee of the National Advisory Committee for

Aeronautics of the United States, and directs the

experimental work—full scale and model—of that

committee at Langley Field. He has realised very

fully the importance of an accurate knowledge of

the air pressures on any part of aircraft undergoing

manoeuvres in the air ; we were well aware of this,

and years ago had done model experiments at the

National Physical Laboratory, while at Famborough

apparatus for use in the air had been devised and some

few experiments made. Prof. Ames showed slides illus-

trating in a most striking way the results obtained both

on aeroplanes and airships, leading to information in

the case of the latter which the Aeronautical Research

Committee has pressed for many times, and which,

had it been available in time, should have prevented

the accident to the British airship R38.

Nor is this all : instruments have been successfully

constructed which permit all the elements which

contribute to a knowledge of the flight of an aeroplane

—

its velocities, accelerations, and the stresses to which

its various parts are subject in the air—^to be recorded

during its flight. Instruments corresponding to some

of these, such as the quartz-fibre accelerometer or

the control force measuring stick, have been in existence

at the Royal Aircraft Establishment for years ; instru-

ments corresponding to all have been planned and are

in various stages of construction. In the United States

they have found a man gifted with the knowledge to

realise their need and with the authority to give effect

to his knowledge. In England we have lagged behind.

So it is in other subjects ; Great Britain is a small

country, it is true, compared with the United States.
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We owe much—in more senses than one—to our trans-

atlantic kinsfolk, and we are piling up a debt which will

prove more serious than the millions of the funding

loan. What are we doing, what can we do, to reduce

the load, to equalise the position ?

The General Electric Company has its new laboratories

at Wembley finely equipped and guided in the proper

spirit. " The question," Mr. Paterson writes, " is

sometimes asked whether the laboratories undertake

pure research or confine themselves to applied research,"

and his answer is that " the question is meaningless."

" A research laboratory," he holds, " is not complete

unless it contains members interested in almost every

branch of science and provides facilities for these and

also for other classes of work."

The National Physical Laboratory devotes much
of the energy of its staff to abstract science, though

telegraphy and telephony have not figured largely in

its programme ; these are catered for to some extent

by the Post Office Research Laboratory at DoUis

Hill. For metallurgical work we have the Brown
Firth research laboratories and the Hadfield Labora-

tory at Sheffield ; other firms have laboratories in

which occasionally an investigation in pure science is

carried out. But as a rule a work's laboratory is

mainly occupied in controlling the normal product

of the works, testing the materials supplied, and

assisting the works managers in maintaining a proper

standard.

Then there are the laboratories of the Research

Associations established and in part financed by the

Department of Scientific and Industrial Research

;

good and valuable work is being done by these, but

the co-operative system has its obvious disadvantages,

and in but few is abstract science pressed very far.

Our best hope for the future would seem to be with

the universities, but here again the want of funds

is an almost fatal handicap. " There is not," writes

Prof. Fleming, "• as far as I am aware a single university

in this country which possesses the necessary equipment

for conducting advanced experimental research in

telephony and telegraphy "
; and this is true of many

other subjects.

Research is terribly expensive. We have always

had men of the highest scientific originality who in

the past have been pioneers in the advance of know-
ledge

; we have them still, but somehow we fail to

estimate their value ; we are reluctant to furnish

them with the means alone by which their natural

gifts may be utilised. The application of science can

be organised, and many steps have been taken in recent

years to improve its organisation, but if we wish to

utilise scientific progress to prevent waste and to

increase the efficiency of industry we must support
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the solitary genius working often for a mere pittance

in some university or college laboratory and devoting

all his powers to unravelling a little further the tangled

skein of Nature's mysteries. Success in the struggle

depends on finding the right man and in affording

him full facilities. We have the men ; will our

legislators who control the nation's purse see that

facilities are not wanting for their work ?

. R. T. Glazebrook.

An Epitome of Antarctic Adventure.

The Life of Sir Ernest Shackleton, C.V.O., O.B.E. (Mil.),

LL.D. By Hugh Robert Mill. Pp. xv-i-312 + 20

plates. (London : William Heinemann, Ltd., 1923.)

21S. net.

BY common consent. Dr. Hugh Robert Mill, the

author of " The Siege of the South Pole " and

the friend and adviser of a generation of polar explorers,

must be acclaimed the right man to tell us the story

of the most brilliant career in modern Antarctic

exploration. Not only has he long been the ablest

chronicler and the most sympathetic critic of adventure

and achievement in the southern seas, but he was

also for long the friend and oftentimes the confidant

of the subject of this biography. It was, therefore,

with the keenest anticipation that we took up the

book, anxious to see how a master hand would deal

with a life so full of light and shade and a character

compounded of such contrary impulses. The result

is somewhat of a revelation, and whatever may be

said in criticism of the book it must be acknowledged

that the biographer has carried out his task worthily

and has revealed to us the man as he was, fully and

fairly. It was obviously no light task to reconcile

the leader of magnificent sledge journeys with the

unsuccessful dabbler in city finance, the platform

lecturer, unconventional even to bluntness, with the

sensitive lover of poetry, but it has been done with

skill and understanding and the result will be to many
a new Shackleton, undreamt of by those who knew

but one of his many aspects.

The book is divided into three sections corresponding

with somewhat indefinite periods in the life. In the

first, styled " Equipment," we are introduced to a

healthily mischievous boy with a taste for poetry and

the sea, developing along normal lines into an efficient

but scarcely an enthusiastic officer of the mercantile

marine. So far the story is an ordinary one, and even

to Dr. Mill's discerning eyes it foreshadows but little

of the future. But then appears the nucleus round

which his energy and ambition gathered. To the

average reader the story becomes alive immediately
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his future wife appears on the scene and stirs him

to an incentive which in his own words at the time

is expressed by the wish " to make a name for myself

and for her/' though as yet the sphere of fame liad not

been selected.

The chance came with his appointment to the

Discovery expedition, and he seized it with both hands.

Though but a junior officer he was selected for the most

important journey, and under the hardest conditions

he learnt the manifold tricks of the sledger's trade.

How well he learnt them was to be seen some six

years later when he took his own expedition south

equipped with improvements on the Discovery arrange-

ments in every direction. Compared to his own

ventures, that of the National Antarctic Expedition

was perhaps a little rigid in character, a little complex

both in resources and aims, and a little embarrassed

by committee control from home. We find Shackleton

going to the opposite extreme in these matters, and

generally with success, but- we believe he had much
to thank his first polar school for, if it can be called

a school when all were learning and no one taught.

The apprenticeship to Antarctic service is followed

by shore jobs and a life varied in the extreme, a period

through which the biographer takes us most success-

fully and indeed humorously, concluding the first

part of the book with what must have been most

excellent training, Shackleton's unsuccessful candida-

ture for the general election of 1906.

Then comes " Achievement," the thrilling story of

the multiple successes of his Nimrod expedition, a

story hitherto told only in Shackleton's own words

and therefore affording scope for the biographer to

add many new and personal notes which explain

actions formerly incomprehensible. Such, for example,

was his repeated endeavour to seek a base on King

Edward Land, not because his judgment selected it

but because of a compact with Scott. How heavily

this promise weighed upon him is seen in one of the

gems of the book, a quotation from his letter written

at the time of the decision—forced upon him by circum-

stances—to go back upon a promise which bound him

too hardly. The journeys that follow, the triumphs

of organisation and endurance which make up the

history of that expedition, are well and fairly told.

Records were broken in all directions, and from the

popular point of view it was indeed the achievement

of the whole career. From the point of view of the

student of character and of the discerning reader

of polar literature it was not the climax, which was

to come eight years later. Served by his great ability,

mental as well as physical, and aided by what he

himself liked to call his luck, but which was largely

his own foresight, he went magnificently far. ' Yet,
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in a sense, he went no farther than many another

great leader has gone, with a similar f/ortitude, that i

to say, to the limit of safety. To our mind the trm

ability of his leadership was not shown until he ha''

gone farther than safety permitted and yet brougl

back his men in safety. None will dare belittle the

triumph, but we believe that posterity will regard th*-

management of the retreat of the Endurance part

as his masterpiece and not the attainment of the

heart of the Antarctic.

In the chapters which follow, headed " Popularity

and " Unrest," the biographer records faithfully tlu

honours by kings and emperors, the triumphal progress

of lecture tours, and the ups and downs of precarious

finance. These things had to be recorded since they

were part of Shackleton's life, but one is impatient all

the time to get away from an atmosphere which never

really suited him however brilliantly he shone in it on

occasion.

Then comes the third part of the book, " Bafflement,"

a title true enough in a popular sense, for the rebuffs

of fate were now well-nigh continuous, but scarcely

comprehensive enough to indicate the real essence

of this period of his life, the paradox of lasting fame

arising from apparent failure. The stor>' of the

Endurance, already well, if tersely, told by Shackleton

himself, gains colour in the hands of this master of

narrative, and so too does our picture of the man,

always at his best when with his back to the wall.

Of polar travel it may be said more truly than of most

ventures that any fool can get into a tight place but

that it takes a man to get out of it again. Paraphras-

ing, we may say that most polar leaders have dared

to the utmost as Shackleton did, many have achieved

the utmost hmit of endurance as he did, but few

indeed have retreated in good order from an almost

hopeless position. One has only to read the long

list of ghastly retreats in polar history to imagine

what might have happened, and then to admire the

hand that grew firmer and the spirit that grew more

courageous as the outlook grew darker. The chapter

concluding the account of the Endurance expedition

would have been an artistic ending to the book had

it been possible. Not that great service was not yet

to come, but the story now becomes diffuse with the

welter of war, and the man is but one of many instead

of at the head of a few. The ston*- of the Quest

inconclusive so far as the man is concerned, and i>

brief. It shows Shackleton with the same extra-

ordinary capacity for organisation and the same

magnetic personality ensuring support from unexpected

quarters and rallying most diverse elements round him.

At the same time it shows his judgment somewhat

dimmed or perhaps merely harried by considerations
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of finance and season, which hurried him off before

his ship was really seaworthy.

The epilogue which closes the book is in Dr. Mill's

very best style^ and in many ways it gives us a clearer

picture of the man than the recital of his deeds has

done.

The book is a very notable addition to the library

of Antarctic literature which the author has already

. enriched, and is singularly free from errors. We cannot

miss the rare luxury of correcting Dr. Mill on points of

fact, as for example on p. 68, where for " sea-ice " we

should read " barrier-ice/' or on p. 139, where for " 2000

feet " given as the height of the gap between Mt. Hope

and the mainland we should read " 900 feet." Another

slip of the pen is on p. 243, where the return journey

of Mackintosh's party over the Barrier is described

as " more trying even than that of Captain Scott."

Otherwise all comparisons are wisely avoided, nor is

an attempt made to assess the value of the life's work,

which great as it was cannot be viewed as yet in its

true perspective. More might have been said as to

the character of the innovations made by Shackleton

into polar work, from the point of view both of organisa-

tion and of methods of travel, though this was probably

omitted as being too technical a subject for the book.

If the first object of a biography is to enlist the

-sympathy of the reader for the man then the book

[is a signal success, for no one can read without emotion

khe vivid pictures of his doings and writings in so

^skilful a setting, and if excuse were needed for this

[biography at all it would lie in the fact that in the

rapidly changing circumstances of polar organisation

[we may never again see such a man leading single-

-handed ventures to great success or triumphant

[failure. F. Debenham.

The Physics of the X-Rays.

Les Rayons X. Par Maurice de Broglie. (Recueil

des Conferences-Rapports de Documentation sur la

Physique. Vol. i. i''' Serie, Conferences i, 2, 3.

Edite par la Societe Journal de Physique) Pp.

164 + 5 planches. (Paris : Les Presses Universitaires

de France, 1922.) 15 francs.

THE present volume is the first of a series of reports

on physics edited by the French Physical Society

and issued under the direction of an influential com-

mittee representing nearly a dozen institutions and

societies in France. Each report is discussed at a

number of conferences which are open to the public,

and the report in its final form is published for the

benefit of men of science, technicians, students, and

others, who wish to make themselves an courant with

the recent developments of the particular branch of
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knowledge in question. That such a scheme should

be set afoot is not the least of a number of indications

of a great scientific revival which our neighbours

across the Channel are for their part endeavouring

to stimulate.

A similar scheme has been initiated in the United

States under the direction of the National Research

Council, and already a number of volumes have been

published. If we except the admirable reports

published by the Physical Society of London, we

cannot recall any similar organised endeavour in

Great Britain to sum up the present state of knowledge

in the various departments of science. Nevertheless,

much has already been done by individual effort—as

is perhaps the British way—and a number of British

workers have already published valuable monographs on

the various sections of physics with which their names

are associated.

If the book before us is an earnest of the standard

of attainment in the volumes still to come, there will

be a warm welcome for the new series, which, we are

informed, will deal with such subjects as the quantum

theory, the electric arc, the structure of crystals,

thermionics, etc.

The treatment adopted by the Due de Broglie is

a revelation of the amazing achievements of the X-rays

in atomic physics, an^i provides many indications of

the ramifications of the subject into many depart-

ments of physics and chemistry. For example, the

opening pages contain an attractive discussion of

Bohr's theory of the atom, Moseley's law of atomic

numbers, and the part the quantum theory plays in

the phenomena of radiation.

One is reminded that formerly the X-ray worker

was unequipped with a precise means of sorting out

the various qualities of X-rays with which he experi-

mented. His only recourse was filtering through metal

screens — a method which is relatively crude and

ineffective for the purpose, and, indeed, served to

mask a number of relations the real meaning of which

can only now be appreciated. Nevertheless, by the

insight of Barkla and others, several great and general

truths were discerned, which laid the foundations

of the subject as it has since developed.

A new era dawned with the discovery of the dis-

persion of X-rays by crystals. Ihe new science of

X-ray spectrometry sprang into being and at once

turned to account the technique and precision of the

older optical spectrometry. Valuable as the work on

the analysis of the spectral lines of the optical spectra

had proved to be, it was transcended in simplicity

and potency by the newer spectrometry. To the

literature on X-ray spectrometry the Due de Broglie

has himself contributed in notable measure, and his

D I
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account of the subject is correspondingly "alive"

and authoritative.

Among much that calls for comment in this book

is a good account of a variety of metal X-ray tubes

which have so far been used chiefly in spectrometry.

The recent researches which have filled the gap of

4 octaves between the former boundaries of the ultra-

violet spectrum and the X-ray spectrum receive full

attention.

One of the more recent triumphs of X-rays in the

field of atomic physics is the work of the Due de

Broglie on the speed of the secondary electrons excited

when X-rays fall upon matter. The speed was dis-

played by the method of the " magnetic spectrum "
;

and using X-rays of a specific wave-lengthy de Broglie

was able to show that the secondary electrons arranged

themselves into well-defined groups which had been

ejected respectively from the K, L, M, etc. rings of

the atoms of the material. These results, which

receive simple explanation on the quantum theory

and that of Bohr, have been confirmed in Great

Britain by Whiddington, and widely extended at

the Cavendish Laboratory by Ellis, who used radium

y-rays of much shorter wave-length than can at present

be generated artificially. The present volume contains

an interesting account of these enthralling investiga-

tions.

There are many valuable tables of wave-lengths,

etc. in the book, and a number of plates showing

some fine examples of X-ray emission and absorption

spectra. At the end of each chapter there is a good

bibliography. In accordance with French custom

there is no index, but tradition is scouted by the

provision of a serviceable stiff cover, a feature which

will make its appeal in other countries.

G. W. C. Kaye.

Elementary Zoology.

Essentials of Zoology for Students of Medicine and First

Year Students of Science. By Prof. A. Meek. Pp.

xii -1-325. (London: Longmans, Green and Co.,

1922.) 105. 6d. net.

THE volume before us, intended for students of

medicine and first-year students of science, is

written by one who retains his belief in the " type

system," and clearly has no sympathy with those who
believe that this method of teaching, unless used with

great discretion, is liable to do much to kill the student's

interest in his subject.

The book consists of ten chapters, each devoted to

one of the more important divisions of the animal

kingdom. The qhapter on Protozoa commences with
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short descriptions of Amoeba, Paramecium, Vorti-

cella, Cercomonas ; these are followed by a section

dealing with general considerations such as morpho-

logy, physiology, psychology, reproduction, sym-

biosis ; and the chapter concludes with an account of

important parasitic types—Opalina, Monocystis, Plas-

modium, Trypanosoma. The descriptions of the

various types are short and concise, but we notice a

number of sentences which are liable to mislead the

elementary student : such statements as that the

trypanosome " progresses by the action of the flagellum

which is posterior,'' that the recrudescence of malarial

attacks is due to the female gametocyte developing

parthenogenetically, that the fully grown " Plas-

modium " becomes crescentic, require qualification or

emendation.

The chapter on Ccelenterata deals with Hydra and

Obelia, that on Platyhelmia with Distoma and Taenia,

that on Mollusca with Anodonta, that on Annelida

with Lumbricus and Nereis, that on Crustacea with

Nephrops, that on Insecta with Blatta, Anopheles,

Culex, and Glossina. We are glad to see our old friend

Amphioxus accorded the dignity of a special chapter.

The chapter entitled Pisces deals with the skate, and

that entitled Amphibia with the frog. This is followed

by a chapter on the development of birds and mammals,

and the book ends with a chapter on Mammalia, dealing

mainly with the rabbit.

As in the Protozoan chapter, so also in other parts of

the book, we notice many statements that might with

advantage be emended in a new edition. It is not

accurate to say the gastrula is a stage in the develoj)-

ment of all the metazoa. It would be wise to use the

word solenocyte in the sense defined by its inventor.

The expression " schizocoel or mesench^Tne " is liable

to lead the careless student to think these terms are

synon\Tnous. Such statements as " the myoccel de-

velops a sclerotome," " the longitudinal valve [of the

frog's conus arteriosus] is disposed in a slightly spiral

direction from the right anterior aspect to near the

left of the median line posteriorly," " the skeletal

muscular system is derived from the . . . myoccel of

the ccelomic mesoderm," " species of Rana are used for

food . . . and large numbers are employed in zoological

and physiological laboratories " (the italics are ours),

are, to say the least, awkwardly expressed.

Such statements as we have quoted indicate that

the book would have been the better for more careful

revision before going to press. Notwithstanding such

blemishes in detail we are of opinion that the book

will prove useful to the class of student for whom it is

intended. It is illustrated by numerous figures, some-

what rough in execution but for the most part clear

and intelligible as well as accurate.
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Arabia and Arab Alliances.

The Heart of Arabia : A Record of Travel and Explora-

tion. By H. St. J. B. Philby. In 2 vols. Vol. i.

Pp. xxiii + 386. Vol. 2. Pp. vii + 354. (London:

Constable and Co., Ltd., 1922.) 635.

IN October 191 7, Mr. Philby found himself the sole

representative of Britain in the heart of Arabia

on a mission which was organised, with the encourage-

ment afforded by the initial success of the movement

against the Turks on the Hejaz, to carry messages

of goodwill to the ruling chief of Wahabiland. The

co-operation of the latter was to be invited in giving

effect to the Euphrates blockade against the Turks,

and ultimately to launch a campaign against that

very able ally of Turkey, Ibn Rashid of Hail. At the

back of it there was no doubt some Utopian ideal

of a united Arabia. The ruling chief of Wahabiland

(which may be said to include all Najd, or Central

Arabia, together with the coast province of Al Hasa

bordering the Persian Gulf) was Imam Ibn Sa'ud of

Riadh, and it was to Riadh that Mr. Philby's mission

was directed, via Hofhuf, the capital of Al Hasa, from

a port on the Persian Gulf coast opposite Bahrein.

At Riadh, Mr. Philby, who seems able to adapt himself

most effectively, not only to Arab clothes, but also to

Arab sentiment and the idiosyncrasies of the Arab

people, and appears to be perfectly at home in

the desert as in the town, secured the friendship of

Ibn Sa'ud, and was certainly greatly indebted to that

chief for his safety and success while traversing the

country. The hospitality and almost invariable expres-

sion of goodwill which were extended to him throughout

his travels were due not merely to the world-old tradi-

tions of the Bedouin but also to the influence of Ibn

Sa'ud, who is obviously a most enlightened and com-

petent ruler of a vast territory. At Riadh, Mr. Philby

enjoyed the opportunity of giving us an excellent

account of the city itself and of the character of the

Wahabi faith as professed by its most ardent disciples

—

all of it most interesting and valuable information. But

he failed to meet the British envoy who was to have

brought from the west, from the Sharif of Mecca,

messages of reconciliation with Ibn Sa'ud, who was

known to be bitterly jealous of the Sharif. Nothing,

indeed, roused the indignation of Ibn Sa'ud so effec-

tively as that the Sharif of Mecca should assume the

title of King of Arabia. All this, of course, is ancient

history by this time, and the course of dramatic events

which occurred more recently in the Hejaz is modern

enough to be within the recollection of most of us. At

the time, however, Mr. Philby's immediate movements

were determined by the attitude of the Sharif, who
simply declined to allow the British envoy to proceed
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to Riadh. In these circumstances, Mr. Philby decided to

go to Taif himself and fetch him. In this, however,

he was disappointed, although it led to a journey by

the pilgrim road to Jeddah, passing within a measur-

able distance of Mecca and including a visit to Taif.

The Sharif was absolutely hostile to any proposition

of alliance with Ibn Sa'ud, and thus fell through the

hoped-for unity between Central and West Arabia.

Mr. Philby, who gives us a most interesting story of his

travel by a route which is little enough known, was

obliged to return to Mesopotamia by sea from Jeddah.

It was not long, however, before Mr. Philby found

himself once again in Riadh, this time with the object

of initiating an active campaign against Ibn Rashid,

the Turks' ally at Hail. It was while he was waiting

for Ibn Sa'ud to complete the preparations for this

expedition (which afterwards proved more or less

abortive and involved the death of that brilliant young

explorer, Capt. Shakespeare) that Mr. Philby under-

took what was by far the most interesting geographical

exploration that has been made for many years in

Arabia, which carried him as far south as the Wadi

Dewasir, nearly to the edge of the great southern

desert. He was still within the limits of the Riadh

administration, but the influence of it grew weaker

the farther he penetrated south, and it was at an

important place in the Dawasir oasis, with the ominous

name of Dam, that he encountered fanatical hostility,

which, but for his tact and energy, might well have

brought his career to an untimely end. Many points

of especial interest attracted his close attention. The

ruins at Kharj, the remains of the tombs of a long-

forgotten race, are especially interesting in connexion

with those at Bahrein, which were first examined and

opened by Durand (Sir Edward of that ilk), whose

description of them in the pages of the Journal of

the Royal Asiatic Society is far more instructive than

that of Theodore Bent (who followed him some years

later), and points to a constructive resemblance with

those of Kharj which cannot be accidental.

Mr. Philby devotes a chapter to destructive criticism

of the delightful romances of Arabian adventure

written by William Gifford Palgrave. Apparently he

did not previously know (a.s certainly Mr. D. G.

Hogarth, who questions Mr. Philby's conclusion, could

not have known) that Palgrave had long been without

honour among geographers of the Persian Gulf as a

veracious narrator. Palgrave was a Jesuit father,

true apparently to the traditions of his order, for,

while we must render all honour to those early Jesuit

missionaries who were the very first pioneers in the

field of Asiatic geography, no one who has endeavoured

to unravel their itineraries by the light of more modern

determinations can fail to observe their skill in the
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art of geographical embroidery. We might even repeat

Mr. Philby's remark that some of tlicir statements

" bear no ponderable relation to fact."

" The Heart of Arabia " must be reckoned as a most

valuable addition to the literary efforts that the

mysteries of Arabia have called forth. There is always

the danger in a work of this sort of descriptive narrative

lapsing into the style of the oflftcial route report. This

is most skilfully avoided by the author in his story of

everyday happenings in a society which is as old as

that of the patriarchs, and still exists in its patriarchal

form. Mr. Philby is much to be congratulated on his

remarkable experiences and his marmer of telling them.

T. H. HOLDICH.

Our Bookshelf.

Flavouring Materials : Natural and Synthetic. By A.

Clarke. (Oxford Technical Publications.) Pp. xxi

+ 166. (London : Henry Frowde and Hodder and
Stoughton, 1922.) 85. 6d. net.

The manufacturer of foods and beverages, whose
demands have created the infinite variety of flavouring

materials now available, is a person with a remarkably
catholic taste, since he appears to take into account

anything with a flavour, from aloes to lemons, as

possible materials for making his wares attractive.

While laying the rose under contribution, he is appar-

ently not averse from keeping scatole in his mind's

eye as a possible means of titillating pleasantly the

olfactory nerves of his clients. It is quite clear when
such unpromising materials as some of these, not to

mention colocynth and senna, which the average man
regards as particularly nauseous drugs, can be seriously

considered as ingredients in foods and beverages

designed to be pleasant, that flavouring has become an
art which requires its own experts and its own litera-

ture.

Mr. Clark's contribution, which he modestly describes

as notes accumulated during a number of years' work
in a technical capacity in the foodstufif and beverage

trades, is a good beginning, and gives within small

compass a mass of useful information regarding spices

and condiments, the methods used in determining their

quality, and the best ways of baulking the wily sophisti-

cator who substitutes ground date or olive stones for

powdered cinnamon or ginger. But spices in their

natural state are no longer the only materials on which

the flavouring expert can draw, and a considerable part

of the book is devoted to a summary of the characteristics

of purely chemical substances, extracted from essential

oils or made in the factory. The particular part they

can play in compounding flavours is described, and the

things they may or may not be blended with are duly

recorded.

The statements regarding each product are reasonably

complete, and where further information is required

references to original literature are given. Altogether

the book is a good example of what technical literature

of this kind should be, and though it would be easy to

find points in it that are objectionable from a purely
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scientific point of view, they are not likely to misk
the reader for whom the book has been cf>mpik*d.

! ^,

The Theory of Emulsions and Kmulsif.catwn. By
William Clayton. (Text-books of Chemical
search and Engineering.) Pp. viii + i6o. (London:^

J. and A. Churchill, 1923.) 95. Gd. net.

Dr. Clayton's book is a fitting sequel to earlier

issues of the series of " Text-books of Chemical Re-
search and Engineering " to which it belongs. These
have included volumes on molecular physics, the

physics and chemistr>' of colloids, surface tension,

catalysis, and catalytic hydrogenation. The skilful

blending of advanced theory with advanced practice

which characterises Dr. Clayton's book is therefore

by no means a novel feature of these text-books.

The author claims that his chief aim has been *' to

follow a logical line of development based on modern
physico-chemical principles," and that " technical

applications of emulsions have only been introduced

either as illustrating some particular laboratory method
on a large scale or because some important theoreti

''

point is involved."

While, however, much of the book is actually de-

voted to theor)', the practical aspects of emulsion-

making and emulsion - breaking are ver\' far from

being neglected. Indeed, one of the most striking

features of the later chapters is the large number of

references to patents covering processes for carr}-ing

out these contrary operations. One of the most

important applications of the process of emulsion-

making is the homogenising of milk and cream. A
process whereby new milk of 4 per cent, fat content

acquires the appearance of a cream containing 8 per

cent, fat, while a 15 per cent, cream becomes a good

substitute for a 25 per cent, cream, has obvious attrac-l

tions. The opposite process of breaking emulsions

:

is an important operation in the initial treatment ofj

crude mineral oils; but it is also important in the;

de-oiling of condensed steam, as well as in the more
familiar operation of separating cream from milk and
converting it into butter. The book contains a

bibliography of nearly 200 papers dealing with emulsions

and marks a new era in the scientific study of a subjert

which has very important practical applications.

T. M. L.

Mathematics for Students of Agriculture. By Prof.

S. E. Rasor. Pp. viii + 290. (New York: The
Macmillan Co. ; London : Macmillan and Co., Ltd.,

1921.) 16s. net.

Every indication that mathematics is assuming a

more prominent position in the curriculum of students

of agriculture is very welcome. The mathematical

requirements of the agricultural student are roughly

twofold. First, he requires a knowledge of simple

calculations applicable to the routine problems of

fertilisers, feeding stuffs, surveying, buildings, book-

keeping, etc. Secondly, he very urgently requires an

elementar)^ understanding of statistical methods and

probabilities applicable to the interpretation of ex-

perimental results. Prof. Rasor's book deals mainly

with the first of these requirements. The value of the

book to agricultural students approaching mathematics



July 28, 1923] NA TURE 1 29

the first time would be enhanced if less prominence

, re given to formal definition and more to simple

\planation^ but there is no doubt about the usefulness

J I this book to the student who wishes expeditiously

10 revise and amplify previous work. It is concise,

well indexed, and contains a large number of exercises.

Some of the latter might profitably be revised. The
statement in Exercise 5 on p. 13 that in a certain

fertihser " 43I per cent, is phosphoric acid (phos-

phorus) " will doubtless annoy the chemist. In the

same exercise the student is asked to calculate how
much acid phosphate containing 16 per cent, phos-

phoric acid is required, when mixed with cotton seed

•meal and kainit, to provide a mixture containing 43!
per cent, phosphoric acid. A practicable answer to

this question might be the salvation of agriculture.

Unfortunately the use of American data and money
units detracts from the value of the book to students

L'lsewhere. N. M. C.

^-(i) A Canadian School Geography. By Prof. G. A.

Cornish. Pp. xiv + 450. n.p. (2) The Canadian

School Atlas. Prepared at the Edinburgh Geo-

graphical Institute under the Editorship of Prof.

G. A. Cornish. Pp. v + 65 maps + 16. n.p.

(Toronto : J. M. Dent and Sons, Ltd., 1922.)

(i) The best features of this work are the maps, illustra-

tions, and practical exercises. For the rest the book
is planned on somewhat orthodox lines. Too much is

attempted in the space available, so that in places the

book gives little more than a catalogue of uncorrected

facts. It is certainly most informative, especially with

regard to Canada, to which a large part of the book is

devoted, but on the whole the geographical outlook

is wanting.

(2) The atlas was prepared in the first instance to be

used with this text-book, but may easily make a wider

appeal as a general reference atlas for use in Canada.

It contains forty-eight pages of finely executed maps
by Bartholomew and a full index. Fourteen pages are

devoted to maps of Canada, of which the most popu-

lated parts are shown on scales of i : 2,500,000. The
rest of the world is shown on small-scale maps,, but

there is a coloured orographical map of every continent.

One improvement would be the addition of a larger

scale map of India, but the atlas as a whole deserves

high praise.

Nyasa, the Great Water : being a Description of the Lake
and the Life of the People. By the Ven. William

Percival Johnson. Pp. vii -f- 204. (London : Oxford
University Press, 1922.) 'js. 6d. net.

In this volume, the Archdeacon of Nyasa has placed

on record his knowledge of the lake and its people,

among whom he has served for many years as a member
of the Universities' Mission to Central Africa. In the

preface, the Bishop of Oxford, with pardonable en-

thusiasm, says that it is unique and " a book which
no student of ' backward ' races can afford to leave

unread." Its readers, perhaps, will not be prepared
to go so far ; but it is certainly a valuable and intimate

study of the life and mentality, the customs, occupations,

and beliefs of the Angoni, Wa Yao and Nyasa or Nyanza
who live on the shores of the great lake Nyasa. The
salient feature of the book is its keen insight into the
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native mind—a result which is achieved most markedly
by means of the chapter of " village stories," in which
the author has reported, in the words of the natives

themselves, incidents of courage and helpfulness in

the face of known and concrete danger. These he

contrasts with the fear, leading tG cruelty, arising out

of the impalpable and unknown, which lies at the root

of much of their religious ritual and belief.

Into the East : Notes on Burma and Malaya. By R.

Curie. Pp. xxxi + 224. (London : Macmillan and
Co. Ltd., 1923.) 105. net.

" Cities (like persons)," says the author of this work,
" have their idiosyncrasies that, slowly revealing

themselves, layer upon layer, absorb you at last into

their atmosphere," and goes on to ask what it is that

the new-comer feels about Rangoon, in this particular

instance, that to an inhabitant is second nature.

Wherever his travels in the East have taken him, his

purpose has been to seize the essentially differentiating

quality in each place. He speaks of his book as a

record of things seen and of things thought ; but in the

mind of the reader the latter will loom larger than the

former, and in the retrospect, whether the author's

words describe Colombo, Rangoon, Mandalay, the

mining town of Kuala Lumpur, or the investiture of

the Sultan of Perak with the K.C.M.G., it is their

quality as an intensely personal record of impressions

rather than as a statement of fact that will remain. In

the end the author confesses himself baffled by the

East, and its inscrutability and aloofness is perhaps the

most vivid of the impressions he conveys to his readers.

Mr. Joseph Conrad contributes a preface in which he

discourses in characteristically alluring manner of

.ravellers and of their works.

Abrege de geographic physique. Par Prof. E. de

Martonne. Pp. v + 355. (Paris: Armand Colin,

1922.) 15 francs.

Students of geography will be glad to have this out-

line summary of M. de Martonne's well-known " Traite

de geographic physique." The general plan is the

same as in the larger work, but a new chapter has been

added giving a sketch of the relations of human and
physical geography. In order to make the treatment

throughout the book as concrete as possible, the author

has chosen under each heading the most striking aspects

of the subject, wisely making no attempt to cover all

the ground in a limited number of pages. The third

section, " le relief du sol," is particularly lucid, and is

illustrated by most instructive photographs and block

diagrams. The bibliographical references to each

section are well chosen, but why is there no index ?

The Practical Electrician's Pocket Book for J923.

Twenty-fifth Annual Issue. Edited by H. T. Crewe.

Pp. xci + 571 +Diary. (London: S. Rentell and
Co., Ltd., 1923.) 35. net.

A CHAPTER on " wireless " broadcasting has been added

to this useful little book. Apparently some experi-

menters have difficulty in getting a good " earth," but

the suggestion that they should get an old bath, solder

the earth wire to it and then bury it, is in our opinion

quite unnecessary.
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Letters to the Editor.

{The Editor does not hold himself responsible for
opinions cxptessed by his correspondents. Neither

can he undertake to return^ nor to corresfond 7vith

the ivriters of rejected manuscripts intended for
this or any other part of Naiurk. No notice is

taken of anonymous communications]

The Ouantum In Atomic Astronomy.

The approach to the quantum by the path of

energy, though historically natural and probably
inevitable, is scarcely the simplest mode of presenting
it to students. So long as assumptions or guesses have
to be made, as a supplement to ordinary dynamics
when applied to events occurring in the interior of an
atom, it is best to make them nakedly, so as not to
cloak their character ; and then to let experience
justify them, and hope for subsequent theory to
explain them. This is a procedure after the manner
of Kepler. The following brief summary, though
inadequate as an exposition, is sufficient to indicate

the main points in what I imagine to be a slightly

clarified mode of presentation.
Bohr assumed (virtually) that, in a family of

electrons revolving round a nucleus, the rate of sweep-
ing areas, rHdJdt or y*w constant for any one orbit,

proceeded discontinuously in arithmetical progression
from orbit to orbit. This supplied a kind of Bode's
law for the succession of satellite electrons, not at all

dissimilar from the actual rough succession of planetary
orbits round the sun provided that some of the possible

orbits may be left empty ; as they conspicuously often
are inside the atom.
The recognised expression for twice the rate of

sweeping areas, for inverse-square motion round a
centre of force, is

and this, multiplied by the mass of the revolving
particle, is its moment of momentum mpv, with p
the perpendicular on the tangent ; also called angular
momentum, mrHOjdt.

Bohr's assumption is that in the atom this quantity
can only exist discontinuously in indivisible units or
atomic portions, say A, of which only integer multiples
are possible ; so that it equals «A. One would gladly
use the letter h for twice the rate of describing areas,

as usual, had not the symbol been otherwise mono-
polised, in this connexion, by a quantity which, though
approached differently, turns out on arrival to be
nearly the same.
Our first equation, then, is that

m jM.a{i -e*)=wA.

The time period of an inverse-square orbit is well

known as

= 27r V / —
;

> u.

and this is our second equation.
So, combining these two equations, and ignoring

the excentricity e as an unimportant and provisional
detail, we get at once for the angular velocity in a
permissible circular orbit.

2ir fj-'m"
ll)= r^ = iT w'A"

'

M being, as usual, the force intensity, or acceleration

at unit distance, namely in the electrical case, Ee/m, or
y'w*" For accuracy, ni should be interpreted through-
out as half the harmonic mean, Mm/(M + w), because
the revolution is round the common centre of gravity.
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But, in accordance with Bohr's assumption
nA = mr*u ; so that nAw is energy, ntv*, or say 2VV'.

Energy is therefore proportional to frequencv ; ai.

we can proceed to identify Aw with Planck's A
.

and find that the relation between the introducech
constants is simply h = 2irA, because w= 2»»'. •

Further, by remembering that whenever a partic

'

falls in towards an inverse-square centre of force ;

gains twice the energy which it can retain in a circul.

orbit (though no dynamical reason can be given f 1

its half-stopping and occupying such an orbit and
ejecting its surplus energy), we get for the energy
radiated, on Bohr's second assumption that radiati<

only occurs when electrons drop from orbit to orbi

the difference between injAwj and i«,Aw, ; or

w.-w.=S'.U-;^.)-
Whence Rydberg's spectrum - frequency-constan •

defined as the constant part of 3W/A, comes out in t;

alternative forms,

N = fi'm' 2ir''E*e*tn

4irA» •2A»A y»»

of which the la^t seems to have some advantages.

Oliver Lodge.

The Resolving Power of Microscopes on Test-

plates for Microscopic Objectives.

In letters published in Nature (September i, 192 1,

p. 10 ; February 16, p. 205, and May 27, 1922, p. 678)
on the above-mentioned subjects, I gave an estimate
of the limit of microscopic resolving power ; that is,

of the least distance which must exist between two
points in the focal plane if they are to appear as .

separate points in the image. I mentioned half a
wave-length of the illuminating light as its approxi-
mate value. I have now, however, reason to believe

that this is an overestimate and that o-7X is nearer
the mark. This is in agreement both with a re-

computation of the illumination near the image of

a point and with observations made on the test

plates.

The image of a bright point in the geometrical focus

of a lens consists, as is well known, of a bright disc

surrounded by rings, the dark spaces between which
indicate the positions where the integral difference

of the optical length of the rays from any part of the
dark ring to the corresponding distance from the
geometrical focus is half a wave-length.

In Fig. I let O be the geometrical focus and O7 the

axis of the lens. Let SS' be a section of the spherical

wave surface which by the action of the lens is

converted into a second spherical surface with the

same axis and with its centre at the conjugate focus.

Let P be a point in the focal plane near O, and divide

the surface SS' into elementary zones by planes to
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which OP is normal. Consider a pair of such zones

in latitudes + Q and - Q (taking the diametral plane

as equatorial). Every point in each zone is at a
constant distance from P, and the constant difference

between PS and PS' is 2OP sin Q. Assuming that

the focal length OS is great compared with X, and the

conjugate focal length great compared to OS, then
the difference of phase in the waves contributed

to the image by each pair of zones is (if OS = v)

47r(y/\) sin Q. Putting A for the wave amplitude which
would exist in the image if all the partial waves
arrived in the same phase, and writing <i> for 47r()'/\) sin d,

the actual amplitude at the geometrical conjugate

focus of a point distant r from O is ^ cos {(pl'z)de,

where 0^ and 6^ define the operative areas of the wave
surface SS'. The value of A will be different for each
pair of limits, but the ratio between the amplitude at

O and that at r is cos {<Pl2.)dO. In computmg this

integral a table was formed for cos </>/2 between the

limits o and 2 for rj\, and o and 7r/2 for 6. Fair

curves were drawn through the plotted values of

cos (l>J2 for each of the chosen values of (see Fig. 2)

8 20

Fig. 2.—Horizontal lines measured from the curves to each of the principal

verticals are the values of cos ^jz (where <\> — ^n(rlK) sin 6) from e = o to

= 7r/2, and the principal verticals refer to values of rj\ from o to 2.

and the algebraic area of the curves for various limiting

values of 6 was measured with a planimeter ^ (see

Fig. 3). The intensities of the illumination are of

course as the square of the amplitude.
When two or more luminous points in the focal

plane are in proximity, the interference effects

occurring between their ring systems are not independ-
ent of the nature of the illumination. If the luminous
points radiate light proceeding from a single source,

there is a definite phase relation among the emitted
waves, and in this case the intensity is proportional

to the square of the sum of the amplitudes ; if, how-
ever, the points are self-luminous it is the sum of the

squares which must be taken.
The change in the appearance in the field of a

microscope when a point source is substituted for

diffused light is very conspicuous.
The curves in Fig. 3 indicate that as the aperture

of the lens is increased from o to 90° the diameters of

the central disc and of the rings are reduced, as well

as the relative brightness of the rings, and that when
the whole hemisphere of the wave surface is operative
the diameter of the central disc

—

i.e. the radius of the
first dark ring—is a little greater than o-4X.

When the central rays are stopped out the diameter
of the disc is still further reduced, but the brightness
of the rings is greatly increased. Thus when only
the marginal rays are effective the image of a single

line will appear multiple.

It must be remembered that these curves only
apply to points in the focal plane, and that the radii

of the rings for points slightly out of focus are greater.

• For a somewhat similar purpose Airy (see his " Intensity of Light in the
neighbourhood of a Caustic," Camb. Phil. Trans., vol. 6, pp. 379 et seq.)

computed his table numerically by methods much more accurate, but also

much more laborious, than the planimeter. The latter, however, is

sufficiently good for the purpose of this note.

The lateral spectra which accompanj^ the image of

lines (which may be regarded as the envelope of the

ring systems of a series of points) have a considerable

effect on the appearance seen in the field of the
microscope.

It is usually held that an object is in focus when
the definition is sharpest. This, however, is not

Limitsof^.

1-0 1-2 1-4 1-6 1-8 20

Fig. 3.—The curves are the algebraic integrals giving the areas included

between the curves and verticals in Fig. 2 for each value of rjK, and

between the limits for e indicated on each of the diagrams, namely :

Diagram e, e^ \ A 90"= o

a 20° o e 90° 20

b 40" of 90° 40
c 60° o

I g 90' 60

The ordinates of the curves give the amplitudes of the resultant vibra-

tions (expressed as fractions of the amplitude at the geometrical focus)

at the various values of rjK.

really the case. If bands of fine ruling in close

proximity to one another are examined, it will be
found that a separate adjustment of focus has to be

made for each and that the best result is obtained

when the focal adjustment makes the spacing of the

lateral spectra the same as that of the lines of each

band.
With ordinary test objects (diatoms, engraved

lines, etc.) this effect is somewhat disguised owing to

the thickness of the objects themselves, which is quite

comparable to the wave-length, but in such test

plates as I have described in my former letters, where
the thickness of the film on which the lines are ruled

is only 1/15 to 1/30 of a wave-length, the question of

thickness does not arise.

The high resolving power which has been attained

on diatoms and engraved lines should be attributed to

variations of thickness in the objects, as these increase

the rate at which the length of the optical path

changes for points near the geometrical focus ;
i.e.

for the variation of r. It is customary to mount
such objects in media of high refractive index, which

has the effect of exaggerating the optical depth of the

grooves, etc., and it is worth notice that if an object

has no thickness, or a thickness small compared to the

wave-length and the only characteristic of which is a

difference in opacity from place to place, the refractive

index of the mounting medium is without effect on

NO. 2804, VOI-- I 12]
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the resolving power. In Fig. 4 let O and /' l)e points
in the focal plane. If the surrounding medium is air
the optical length of the rays from O and P differ by
OP sin 0. If c) and P are covered by a uniform layer
of a medium the refractive index of which is m, the
same rays in the medium make an angle 0' with the
axis, where »' sin 0' - sin ^/m. The difference of optical
length is then OSti. sin d' = (OSn sin 0)ln^OS sin 0, as
it was in air.

This independence of n does not extend to the case
where one of the points O or P is slightly above or

below the focal plane.
If h is the elevation
or depression in cjues-

tion, the difference of
the optical lengths
is h{fji cos t)' -cos 0), so
that the difference in-

creases both with M
and h. The quantity
o-j\ suggested above as
a limit to the resolving
power of microscopes
with respect to thin ob-

jects in the focal plane is a guess rather than an
actual measurement. With the maximum angular
aperture the radius of the first dark ring is a little
greater than o-4\, which would indicate that objects
must be separated by o-8\ before a really dark space
appeared between their images ; but the intensity of
the light in the neighbourhood of the ring is very
small, and doubtless the objects would seem as double
at a less distance.
The experience, however, which I have had with

fine lines ruled on thin films would induce me to
place the limit at more, rather than less, than o-yX.

A. Mallock.
9 Baring Crescent, Exeter,

May 19.

The Fluorescence of certain Lower Plants.

It will, I venture to believe, interest some of the
readers of Nature to know that the Cyanophyceae
(Schizophyceae) or blue-green algae, the diatoms and>-
some at least of the true green algae among, or closely
related to, the Pleurococcaceae, are visibly strongly
fluorescent when viewed ultramicroscopically, if the
proper optical conditions are achieved. A much
wider claim for the usefulness of the method might
be made, but it will be unnecessary ; for the moment,
if any one who may be interested tries it, he will
appreciate at once its many possibilities.
The optimum conditions are these : a dark-field

condenser, preferably of the cardioid type, thin
glass object-slides (o-8 mm. thick or less), preferably
thin covers and a dry objective of any magnification.
Water between the upper lens of the condenser and
the slide answers every purpose, and is much more
comfortable in extensive ultramicroscopy. The best
light source, when one is studying colour, and this
becomes of prime importance in this connexion, is

a small arc ; but generally speaking, a condensed
filament, 400-watt lamp with a suitable condenser,
answers every purpose. The thin object-slide and
the glass-air interface of the cover are the essential
features, since one is then able to focus the reflected
hollow beam of light from the upper surface of the
cover glass upon the object. It will be seen that in
using the dark-field condenser in this manner we
are reviving the idea embodied in the " spot lens

"

of Thomas Ross, in Wenham's air paraboloid (1850)
with a similar spot lens, and in his glass paraboloid
condenser of 1856 (Siedentopf, H., " Die Vorgeschichte
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der Spiegelkondensoren," Zeitschr. /. xviss. Mikro-
skopie, 24: 382-395, 1907). As these could be usf'
only with a dry objective, the later effort was aim.
at the result achieved in our present apparatus. I

is evident from current published directions
manufacturers for work with the dark-field illuminat<
that the use of the reflected light cone is not con
templated. I refer especially to the specification

-

as to object-.slide thickness. While not having tl

advantage of the magnification afforded by tl.'

oil-immersion, we gain very greatly in m uin features
of the object-picture afforded.
One of the most important of these is that the

blue-green algs, when seen at the apex of the ligln
cone inverted by reflection, afford their fluorc
colours. Some species are more readily reco
to fluoresce than others, but if the material \>v

mounted in strong glycerin, thus obviating the
scattering of light by internal surfaces either in
the organism or in the surrounding mucilage, the
cells are then seen to glow with a fervid light, orange
or crimson according to the organism. Indeed,
when glycerin is used, the fluorescence can be seen
without making use of the inverted light cone, just
as, according to Siedentopf, bacteria lightly coloured
with a fluorescent stain {" tiber Beobachtungen bei
Dunkelfeldbeleuchtung," Zeitschr. /. wiss. Mikro-
skopie, 25 : 273-282) may be seen with oil-immersion
objectives. The object-picture then afforded has
advantages of its own which need not be detailed
here. Without glycerin, the fluorescence, even of
those species which are most readily observed in
this respect, is scarcely visible with' oil-immersion
objectives.
When seen mounted in glycerin, then, some

species of Oscillatoria are crimson, as also are Cylindro-
spermum, Anabcena Azollce, some species of Nostoc
and of Chroococcus, Rivularia, and others ; while
other species of Oscillatoria and Nostoc are golden
orange. Chroococcus refracius (I do not assert
positive identification) appears a dull yellow, all

these forms affording a most striking contrast to
their appearance by transmitted light, that with
which students of them are familiar.

I have found evidence that the pigment is in

solution in minute vesicles (supporting in part
Wager's conclusions, Proc. R.S., 72 : 401, 1903).
With death, it becomes adsorbed by the cytoplasm
and the cells then appear blue {e.g. Nostoc). On
examining material of Nostoc commune from China,
which I have had in my possession some twenty
years, I found the cells as strongly fluorescent
as if fresh. The stiff gelatinous sheath appears
light blue, perhaps also from adsorbed phycocyanin.
When freshly mounted in glycerin, blue-greens hold
their fluorescence for some time. I have an Oscil-

latoria kept thus for twenty days without loss of

fluorescence. The old Nostoc commune lost its

fluorescence in less than twenty-four hours, perhaps
because it was already dead.

I have shown that the fluorescence is due to
phycocyanin, rather than to chlorophyll, which,
because of the " colloidal condition " in which it

occurs in the living cell, has not been found visibly

fluorescent. E. Raehlmann (" Neue ultramikro-
skopische Untersuchungen iiber Eiweiss," etc.,

Pfliiger's Archiv ges. Physiologic, 112 : 128-171,

1906), it is true, thought that he could see chlorophyll
fluorescence with the ultramicroscope, but he used
suspensions or emulsions, and with these I have
obtained similar results. With suitable means, the
fluorescence microscope, for example, the fluorescence
of the living chloroplast can be observed, but one
can scarcely persuade oneself that it can be seen
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with the ultramicroscope as ordinarily used. One
can, I think, see a dim suggestion of the fluorescence

colour in isolated chloroplasts (Elodea), and in the
chloroplast of Spirogyra, but when in situ the
multitude of reflecting surfaces produces so much
transmitted light that the fluorescence is masked by
the green coloration.

It was, therefore, of no small interest to find also

that the pigment in the oil vacuoles of the diatoms,
pale greenish-yellow by transmitted light, is also

visibly deep red fluorescent when viewed in the
manner above described. Glycerin must be used
as a mounting medium. Examined thus, the
fluorescent pigment is seen to fill vacuoles, large

and small. I have found that this pigment is not
destroyed at the temperature of boiling water,
whereas phycocyanin changes at about 60° C. ir-

reversibly, and loses its fluorescence. It may be the
phycocyanin-like pigment found by Bocat (through
Czapek, " Biochemie des Pflanzen," i : 601) in

Navicula, which, as a matter of fact, has two large
fluorescent vacuoles and usually two small ones, one
near each end of the cell.

Scenedesmus glows with a deep red light, as also

a small species of Raphidium (or closely similar
organism). I have found further evidence of fluor-

escence in other green forms, notably an ulvaceous
one.
Many beautiful results will reward the microscopist

who will use the method. Especially, one can
scarcely contemplate the remarkable irradiance of

these lowly plants without realising anew the im-
portance of the problem of the physiological signi-

ficance of fluorescence. In a paper presented at
the recent meeting of the Royal Society of Canada,
I have endeavoured to discuss the matter in its

more general bearings. The immediate purpose is

to direct attention to a means of increasing the
usefulness of the dark-field condenser.

Francis E. Lloyd.
McGill University, Montreal, June i.

Dr. Kammerer's Lecture to the Linnean Society.

I AM very sorry to differ from my friend Prof.

MacBride, but it is impossible for me to agree with
some of his remarks on Dr. Kammerer's recent
lecture (Nature, June 23, p. 841). I did not assert

that Dr. Kammerer made " childish mistakes which
would disgrace a first-year student in biology." I

expressed my opinion that it was not correct to state
that the ovary of Salamandra is enclosed in a mem-
brane while that of the bird is not. I fail to see why
Dr. Kammerer's statement should require to be trans-

lated into modern technical language. It is a some-
what serious suggestion that he cannot express his

ideas in such language for himself, and if that be so,

it supports my criticism that in some respects his

statements were not in accordance with the present
state of biological knowledge.

I cannot, however, accept even Prof. MacBride's
description of the condition of the ovary of the bird
as correct (and I dissected out the ovary of a common
hen to-day, not for the first time) . The ovary of the
bird is almost as completely invested by peritoneum
as that of the Salamander, not only on its ventral
surface but on its lateral surfaces also, and it is not
largely retroperitoneal. I agree that the ovary of the
bird is more difficult to remove in its entirety, because
it is sessile on the peritoneum, and not connected with
it by a membrane, and still more because its attach-
ment is close to the great post-caval vein, so that it is

difficult to remove the part by which it is attached
without cutting into the vein. To be strictly correct,
the narrow membrane which attaches the ovary to the
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wall of the body cavity in Salamandra is not a
mesentery, as Prof. MacBride calls it, because that
term means a membrane connected with the intestine.

It would serve no useful purpose to reply to other
points in Prof. MacBride's letter. He refers me to
Dr. Kammerer's " long paper." But I was dealing
with the lecture as delivered and printed, which in

my opinion failed to show that Dr. Kammerer had
an adequate conception of the range of knowledge,
the completeness of evidence, and the validity of

reasoning, required to establish the conclusions he
asks us to accept. I am not, of course, suggesting
any deception on Dr. Kammerer's part—except self-

deception. Lamarckian doctrine has often suffered

more from the indiscretion of its advocates than
from the attacks of its enemies.

J. T. Cunningham.
East London College, Mile End, E.i,

June 26.

The British Jdumal of Experimental Biology.

Though British workers have made some of the
most signal contributions to the morphological aspects
of zoology, and names like those of Romanes, Bateson,
Doncaster, and Geoffrey Smith will always be dis-

tinguished for pioneer discoveries in the experimental
field. Great Britain at the present moment compares
very unfavourably with other countries in facilities

for the publication of researches in experimental
biology, especially on the zoological side. There is

no single journal devoted wholly or mainly to the
subject, with the exception of the Journal of Genetics,

which of course only covers a portion of the field.

We have in Great Britain nothing to compare, for

example, with the Journal of Experimental Zoology,
the Biological Bulletin, and the Journal of General
Physiology in America, or with the Archiv fiir Entwick-
lungsmechanik in Germany and the French Archives
de morphologic experimentale. Nor have we any
biological journal which makes it a regular practice
to publish articles of a general nature summarising
and discussing critically recent additions to know-
ledge, as in the American Naturalist and the Referaten
of several continental journals.

In the absence of an adequate medium of publica-
tion in Great Britain, experimental biologists do not
know sufficiently what work is in progress, with the
natural result that there is overlapping ; that
experimental inquiry, lacking a satisfactory channel
of expression, may fail to exert an influence essential

for the further development of biology in Great
Britain ; and that younger men will tend to migrate
from the zoological laboratories to associate themselves
with departments of human physiology. Biological
science is at present passing through a period of

transition : on one hand, it is becoming increas-
ingly clear that the problems of evolution can no
longer be dealt with adequately from the traditional

morphological and descriptive point of view of

zoology ; on the other, the adoption of experimental
methods by the general zoologist is opening up new
fields of research and making it possible to study
more readily the nature of many fundamental
biological processes, such as fertilisation, development,
sex and heredity, which have been too often neglected
by traditional physiology. In the words of a dis-

tinguished morphologist, there is a growing tendency
" to return to the practice of earlier days, when
animal physiology was not yet divorced from
morphology."
We believe that the time has now come when it is

possible to issue a British journal devoted to general

biology, in particular to experimental research and to

D 2
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investigations bearing directly upon experimental

Sroblems. We have, therefore, arranged with Messrs.

•liver and Boyd, Edinburgh, to undertake the

publication of the British Journal of Experimental

Biology, the first number of wliich will appear in

September next. The new journal will receive

communications in comparative physiology, experi-

mental embryology, genetics, and animal behaviour,

as well as cytological, morphological, and histo-

logical contributions bearing on current experimental

problems. It wDl also publish by invitation authori-

tative r6sumds of recent progress in various fields of

inquiry. Any relevant original contribution will be
considered for publication.

Inquiries may be addressed to the Animal Breeding

Research Department, the University, Edinburgh.
F. A. E. Crew.
W. J. Dakin.

J. Heslop Harrison.
Lancelot T. Hogben.
J. Johnstone.
F. H. A. Marshall.
Guy C. Robson.
A. M. Carr Saunders.
T. McLean Thompson.

An £^instein Paradox.

The fallacy of the argument put forward by Prof.

R. W. Genese, in the former part of his letter in

Nature of June 2, p. 742, lies in his supposing that the

time / at which K sees the light-signal from L is related

to the time t', when K^ sees the same signal, by the
transformation

t' = ^{t-vxlc^),

where ^ = {1 -v^jc^yK

If we suppose the light-signal to be emitted from
L at a time T (in K's system) and Tj (in K^'s system),

then
T^ = ^{T -vxlc^) (I)

x^=^^{x-vT). .... (2)

where x = KL, x^ = KjL,

. Suppose now that K receives the signal at time t

(in his system) and that K^ receives it at time t^' (as

judged by Kj's system). Let t-^ be the time in K's
system corresponding to t^' in Kj's system. Then

t = T+ xlc (3)

V= Ti + ^i/c, .... (4)

and tj'=p{ti-vxjc^). . . . (5)

Substitution from (i) and (2) in (4) gives, with (3),

tj'=:lBi(l -VJC),

and comparison with (5) shows that f+fj.

A little careful consideration of these equations will

now show that the supposed paradox does not arise

for the case x^ = o. J. T. Combridge.
King's College, Strand.

Multiple Temperature Incubator.

In the course of some experimental work on insects

which we have been carrying out, it was necessary

to have a large number of constant temperatures.

As it was impossible to have a complete incubator
for every temperature, an incubator was designed
by Mr. T. W. Kirkpatrick and myself to give a con-
tinuous series of constant temperatures.
The principle used is the conduction of heat along

an insulated metal bar between two constant tempera-
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tures. In practice one of these is an ice-box and the

other a hot water bath at any convenient temperature.
Between the two is a bar, tube, or trough of metal,

four to twelve feet long, which has holes bored at

close intervals throughout its length. Both copper
and aluminium have been used for the conductmg
bar. The whole is well insulated to avoid the
influence of the daily temperature change.
The apparatus has exceeded our expectations and

would probably be of great use to investigators in

other fields. Full details with scale drawmgs and
temperature charts will be pubhshed shortly in a
Bulletin of the Ministry of Agriculture of Egypt, which
will be sent to any one who is interested.

C. B. Williams.
Ministry of Agriculture (Entomological Section),

Cairo, June 20.

\

Phosphorescence caused by Active Nitrogen.

In order to prepare aluminium chloride for atomic
weight determination, I burnt pure aluminium metal
in a current of pure dry chlorine. Before starting

the reaction, pure dry nitrogen was passed through
the apparatus to expel the air. After this has been
attained, the flow of nitrogen was stopped and a
slow current of pure dry chlorine was allowed to

pass over the metal. Since the pure dry gas reacts

very slowly with aluminium at ordinary room
temperature, the tube containing aluminium was
heated to about 500° C. After the completion of

the reaction, the aluminium chloride fomied and a
quantity of uncombined metal was cooled in a very
slow stream of nitrogen. As the red heat ceased,

a bright green phosphorescence appeared in the

reaction tube surrounding small pieces of corroded
uncombined metal.

This phenomenon was excited the next day when
the synthesis was continued, and the leist traces of

chlorine were removed by nitrogen. In both cases

the afterglow disappeared after about one minute.
Two important facts should be added, namely :

(i) The reaction tube—free of chlorine—with
aluminium chloride and the metal was heated again

to the same high temperature, and nitrogen was passed
over while the whole system was cooling down. The
bright green light did not appear. Nothing of tliis kind
of light was visible when the pure metal was heated
alone. This is a sufficient proof that the observed
afterglow in the former cases was not caused by a
trace of any known or unknown impurity of tlie

metal used.

(2) The phenomenon was not observed during the

synthesis of aluminium bromide which Wcis carried

out by Prof. Th. W. Richards and me in the same
manner, and with an aluminium of the same origin.

In Nature of May 5, p. 599, and May 26, p. 705,
were published letters by Prof. E. P. Lewis and
Mr. W. Jevons describing phosphorescence caused
by active nitrogen. These letters, particularly the

second, by Mr. W. Jevons, suggested to me that the

afterglow^ of aluminium left in the reaction tube was
very probably caused by active nitrogen. The
presence of traces of active nitrogen wsis caused
by the violent reaction of the chlorine left in the

tube with the aluminium metal. This reaction

activated some of the nitrogen passed over the

metal. When, however, all the chlorine was expelled

and the contents of the reaction tube were heated
as in the case described above, no phosphorescence
appeared. H. Krepelka.
Department of Inorganic Chemistrj'-,

Charles' University,

Prague, Czechoslovakia.
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SHORTLY after the commencement of the War it

became evident that if heUum were available in

The Cryogenic Laboratory of the University of Toronto.

By Prof. J. C. McLennan, F.R.S.

Helium was liquefied with the equipment for the

first time on January 10 of this year, and the Cryogenic
Division of the Physical Laboratory was formally

opened on January 24, when demonstrations were
given of the production of liquid air, liquid hydrogen,
and liquid helium. Series of experiments were also

shown illustrating the uses of these liquefied gases.

sufficient quantities to replace hydrogen in naval

and military airships, losses in life and equipment

might be very greatly lessened.

It was known that there existed in America supplies

of natural gas containing helium in varying amounts,

and Sir Richard Threlfall, as a result

of preliminary calculations that led

him to beheve that this helium could

be extracted at a cost that would not

be prohibitive, proposed that the

Board of Invention and Research of

the British Admiralty should under-

take an investigation of the matter.

As a result of this proposal the writer

was asked by the Board to determine

the helium content of the natural

gases of Canada, This survey was

carried out in the winter of 1915-16,

and it was found that from 10,000,000

to 12,000,000 cubic feet of helium

could be obtained per year from the

natural gas of the Bow Island supply

near Calgary, Alberta.

In the autumn of 191 7 the Admiralty

sanctioned proposals to proceed with

an attempt to extract this helium,

and in the summer of 1918, after

exhaustive experiments had been

made, a plant was designed for the

purpose. This apparatus was con-

structed and installed at Calgary and

was operated from September 1919

until April 1920. In the course of

this operation of the plant, consider-

able supplies of helium of high purity

were obtained and it was shown that

the estimates of Sir Richard Threlfall

as to the cost of production were

amply verified.^

During the winter of 1919-20 pro-

posals were put forward by the writer

to use the helium extracted at Calgary

for scientific purposes. These met
with approval, and financial grants

were made for the liquefaction of

helium by the Honorary Advisory

Council for Scientific and Industrial

Research of Canada, by the University of Toronto, and
by the Carnegie Foundation for Research. Some
apparatus was also loaned by the Admiralty and by the

Air Ministry of Great Britain. With these grants special

apparatus for liquefying air, hydrogen, and helium

was constructed and its installation in the Physical

Laboratory of the University of Toronto was com-
pleted towards the end of 1922. In the preliminary

operation of the plant, special facilities in the way of

power were provided by the Hydro-Electric Commission
of Ontario and by the Hydro-Electric Commission of

Toronto.

' Trans, of the Chem. Soc. vol. 117, p. 923, 1920.
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Fig. I.— Hydrogen liquefier.

Liquid Air Apparatus.

The apparatus constructed for the liquefaction of

air consisted of a 40 -kilowatt alternating current

motor, a Norwalk compressor of the three-stage type,

a water cooler, carbon dioxide purifying towers, and
one of L'Air Liquide's machines having a capacity of

producing 20 cubic metres of oxygen per hour. This

machine was provided with valves which enabled one

to isolate the rectification column from the oxygen

heat exchanger, permitting the operation of the

apparatus as a machine for liquefying air or as one

for producing gaseous oxygen. The column was also
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provided with modifications for the extraction of the

rare gases from the atmosphere. In operating this

apparatus the air was compressed to 40 atmospheres,

and in a series of tests it was found that about 300

kilograms of liquid air could be made per day. With

such a supply of liquid air available, ample provision

was made, it will be seen, for meeting the needs in

regard to liquid air of all departments of the Uni-

versity.

Liquid Hydrogen Apparatus.

The equipment for liquefying hydrogen included a

four-stage belt-driven compressor built by the Burck-

hardt Engineering Works of Basle, Switzerland. Its

cylinders were water-cooled, had a forced lubrication,

Hydrogen liqiielier (as installed).

and were fitted with steel piston rings. The pistons

were all in line and constituted one shaft. The gas

was cooled after each compression by means of a

number of heat exchangers immersed in a tank of

running water. The compressor was constructed so

as to prevent any loss of gas, and with this end in

view, the piston rods were provided with special

stuffing boxes in which the packing was sealed with

oil contained in specially designed holders.

The space behind each piston as well as the safety

valves was directly connected with a gasometer and
through the latter to the intake of the compressor.

The compressor had a capacity of 60 cubic metres of

free gas per hour and required a motor of 30 kilowatts

to operate it when delivering at 200 atmospheres
pressure. Twenty litres of water per minute were
disposed of by the heat exchangers.

The hydrogen liquefier is shown schematically in
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Fig. 1 and as it was installed in the laboratory by
Fig. 2, The regenerator coils indicated were similar to

those used in the well-known Hampson apparatus for

liquefying air. In operating the liquefier, hydrogen
specially purified was compressed to 150-200 atmo-
spheres and cooled to - 205'^ C. by means of liquid

air boiling under reduced pressure.

The compressed hydrogen passed successively through
the coils Lj, Lj', Lj, L3, L4, and L5. The coils L, and
Lj' were arranged in parallel and the valve Z served to

regulate the proportion of gas that went through
each of them. This ensured the proper interchange

of heat between the oncoming compressed gas and
the outgoing low-pressure vapours. The coils Lj, L,,

and Lj were cooled by gaseous hydrogen returning to

the gasometer from the expansion nozzle Cj, and the

coils Lj' and L3 by the evaporated air drawn off by
the vacuum pump. The coil L4 was partly immersed
in a bath of liquid air held in the flask Mj.

The valve A served to admit more liquid air from
the reserve supply whenever the indicator Ej of the

cork float E showed that it was required. To add to

the efficiency of the liquefier, the expansion coil L5
was provided with a close-fitting German silver

envelope which when properly wrapped with flannel

permitted a good junction to be effected between the

inner wall of the silvered vacuum flask Mg and the

coil. This ensured that the expanded gas passed over

the closely wound tubes of the coil and so brought
about a good exchange of heat.

The liquid hydrogen as it formed passed through
the opening in the bottom of the flask Mj and was
collected in the silvered flask M3. The float indicator

D, Dj, Dg, served to show the level of the Hquid in

this collecting flask. The weight D was connected

with the thin German-silver float Dj by means of a

silk thread running over three pulleys D, provided

with jewel mountings. The valves B and B^ were

used for drawing off the liquid. These were arranged so

that they could be pre-cooled by cold gaseous hydrogen
as it was returned to the gasometer. The stuffing

boxes and screw thread of the valves B, Bj, C and A
were so arranged that they were not exposed to

cooling and in this way the danger of a freeze-up was
eliminated.

The insulation of the apparatus was specially

studied. Vacuum flasks were used where possible,

and wherever parts were cooled below the temperature

of liquid air they were surrounded by an atmosphere

of dry hydrogen or by a partial vacuum in order to

avoid unnecessary condensation. All parts were con-

structed of German silver where it was an advantage

to do so on account of its low thermal conductivity.

The entire apparatus was packed in natural wool and
enclosed in a thin brass case that was sealed except

for the drying tubes H and H^. These tubes served

to equalise the internal and external pressures on

the case and at the same time prevented water vapour

from entering and condensing inside. Fig. i shows

plainly the arrangement for supporting the apparatus

together with the scheme of the pipe connexions.

Mercury traps J and Jj served to protect the apparatus

at all times from any sudden but moderate excess of

pressure, while the large rubber safety valves G and

Gi served to accommodate any sudden but violent
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increase of pressure such as might arise from the break-

ing of the flask M3.

In operating with the hydrogen liquefier it was found
necessary to remove all gaseous impurities from the

gas. The commercial hydrogen used was made
electrolytically and was found to contain as much as

1-5 per cent, of oxygen and o-i- 0-3 per cent, of nitrogen.

To purify this gas it was passed through a high pressure

bomb filled with palladiumised asbestos. This bomb
was heated electrically to about 400° C, and at this

temperature the palladium acted as a strong and
robust catalyser. The water produced
by the union of hydrogen with the

oxygen present was taken up with

caustic potash. The hydrogen ob-

tained after this preliminary purifica-

tion was again purified by passing it

through a specially constructed appar-

atus provided with coils cooled with

liquid hydrogen, but to make the

liquid hydrogen for carrying out this

purification it was necessary to oper-

ate the hydrogen liquefier with the

hydrogen subjected to the preliminary

purification only. A few litres only

could be made in a run before stop-

page occurred, and this was used to

effect the final purification of a certain

quantity of the gas.

By repeated operations of this char-

acter a supply of about 100 cubic

metres of highly purified hydrogen
was gradually accumulated, and with
it long runs of the liquefier were made
without any stoppage occurring. To
conserve this original supply of pure
hydrogen care had to be taken during
a run to store up all gas from the

vaporised hydrogen and to use resi-

dual supplies of liquid hydrogen to

purify additional quantities of the
gas so as to make up losses.

In liquefying hydrogen as well as

helium, it was necessary in order to

avoid losses so far as possible to oper-
ate in a closed cycle that included a
gasometer, the compressor and the
liquefier. In a number of actual runs
with the apparatus described above,
no difficulty was experienced in mak-
ing from 10 to 15 litres of liquid

hydrogen an hour, and in one particular run as much
as 50 litres of liquid hydrogen was accumulated.

Liquid Helium Apparatus.

The helium used in the experiments was obtained
from the natural gas of the Bow Island district near
Calgary, Alberta, in the year 1919-20, and had been
kept since then safely stored in steel cylinders at about
150 atmospheres pressure. An analysis by means of
absorption with cocoanut charcoal showed the gas in
different cylinders to be about 90-95 per cent, helium.
The chief impurity was nitrogen, with a varying per-
centage of methane and other gases. Tests made by
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chemical absorption and explosion methods gave no

indication of hydrogen being present.

The preliminary purification of the helium was
effected by cooling it at a pressure of 150 atmospheres

to -205° C. by means of liquid air boiling under reduced

pressure. Under these conditions a large percentage

of the impurity was condensed and drawn off. This

partially purified helium was passed at high pressure

first through a bomb filled with copper oxide and

palladiumised asbestos maintained at a temperature of

400° C, and then through heavy copper tubes filled

Fig. 3.— Helium liquefier.

with cocoanut charcoal and immersed in liquid air.

This cycle of purification proved to be satisfactory,

for during the liquefaction process there was no evidence

at any time of any blocking of the expansion valve

of the liquefier or of the very small capillary tubes

that made up the expansion coil.

In the design and construction of the helium liquefier,

special attention was given to problems connected with

the heat capacity and heat insulation of the various

parts of the apparatus. The liquefier is shown dia-

grammatically in Fig. 3 and the manner in which it was
installed in the laboratory is shown in Fig. 4.

In the operation of the liquefier the manner in which
the helium entered the apparatus is shown in the
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diagram. It passed successively through the coils Di,
Dj and D3, D4 arranged in parallel. Ii then entered

I'l.U. 4. Helium liqueficr (;is instaHed).

the coils Pj and Po also in parallel, and afterwards

passed successively through the coils P3, P4 and Pg.

The coils Dg, D4, Pj and Pg
were cooled by the cold hydro-
gen vapour as it was drawn off

by the hydrogen vacuum pump,
and the coils Dj, D3, Pg and Pg
by the expanded helium that

issued from the region about
the expansion valve on the way
to the gasometer. The coil P^
served for the final pre-cooling

of the compressed helium and
was immersed in liquid hydro-

gen boiling under a pressure of

6 cm. of mercury. A trap T
was provided, by means of

which the gas was freed from
the last traces of oil or water
vapour from the compressor.

The tubes B^ were made of

copper and were filled with

cocoanut charcoal. They were
cooled with liquid air during

the liquefaction process with a

view of absorbing any gaseous

contamination introduced dur-

ing the operation of the cycle.

gas thermometers with reservoirs at M and Mj, that

were connected with a mercury manometer by fine sieel

tubing G2.

The liquid hydrogen from large vacuum-surrounded
metal containers was first transferred to the unsilvered

flask Fi, that was protected by an outer silvered

flask Fg containing liquid air. This flask Fj was
provided with two unsilvered vertical observation

strips, one on either side, so that the level of the liquid

hydrogen in Fj could be seen directly. The valve C^
controlled the intake of the liquid hydrogen from Fj
to the refrigerator, and the valve C^ with its corre-

sponding spindle controlled the expansion nozzle at

the bottom of the coil P^. The efficiency of the

regeneration properties of the expansion coil Pj was
assured by fitting closely over it a very thin german-
silver envelope soldered at X to the bottom of the

german-silver liquid hydrogen container. With this

arrangement the expanded helium was forced to go
through the interstices of the expansion coil in order

to enter the holes H in the tube surrounding the

expansion valve spindle.

The temperature of the region beneath the expansion

nozzle was determined with a helium gas thermometer
provided with a german-sih-er reservoir at Mg and a
connecting steel capillary tube Gj. The protecting

vacuum flask Fg was provided with a specially designed

siphon tube P. This tube was double-walled and was
protected by silvering and by an intervening vacuum
in the same manner as a Dewar flask. The flask F4

could be made either totally silvered or partially

silvered with a plain portion at the bottom. In the

latter case it was protected by a plain vacuum flask

containing liquid hydrogen, and this in turn by a plain

vacuum flask containing liquid air.

Fig. 5.-Metal container for liquid air. fic 6.—Metal container for liquid hydrogen.

Thei-e figures illustrate the types of metallic vacuum Dewar Fl.-isks found useful in handling large

quantities of liquid air and liquid hydrogen. They were made of polished spun copper. In assembhng them,

extreme precautions, it was found, had to be taken to remove not only the air but also all water vapour from

The level of the liquid hydrogen the space between the spherical surfaces. A container of 25 litres capacity when well constructed did not

, , .
' •'P. lose so much as a kilogram of liquid air per day.m the refrigerator surrounding

the - coil P4 was determined by means of copper-
constantan thermo-couples, and alternatively by helium
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In constructing the hydrogen and helium liquefiers

great care was taken to see that all the complicated
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tubing was free from holes and much time was con-

sumed in the work of eHminating leaks. The whole

apparatus was^ however, completed towards the end

of 1922 and, as stated, was used early in January of

this year for the production of liquid helium. The
helium was compressed with an enclosed Whitehead

torpedo compressor, and the liquefier was found to

give the best results when run at a pressure of only

40 atmospheres.

Before attempting to make liquid helium all parts

of the liquefier were cooled as low as possible with

liquid air, the piping being cooled by circulating

through it helium that had been previously cooled to

liquid air temperature. When this precaution was

taken, it was found that liquid helium could readily

be made with a moderate amount of liquid hydrogen

supplied to the refrigerator surrounding the coil P4.

In our experiments less than 10 litres of liquid hydro-

gen suf^ced to produce more than a litre of liquid

helium.

I wish to take this opportunity of acknowledging

my indebtedness to Prof. Kamerlingh Onnes of Leyden,

the pioneer and outstanding authority in research at

liquid helium temperatures. He not only assisted me
very materially through correspondence and con-

versation, but also furnished me with drawings of the

installation at Leyden.

It is hoped that with the cryogenic equipment now
available at the University of Toronto, a series of low-

temperature researches will be organised shortly for

workers who for any reason may not find it convenient

to go to Leyden to carry out investigations.

Rickets in Vienna.

\ NUMBER of summary publications have made
readily available the rapid advance in our

knowledge of rickets in the last few years since Mellanby

in 1918 brought forward serious evidence implicating

a deficiency of fat-soluble vitamin A, and Huldschnisky

in 1919 showed that the bone-lesions in children could

be cured by ultra-violet light, and McCollum and his

co-workers in 1921 demonstrated that the disease could

be conveniently produced in rats by defective diets.

Last year the Medical Research Council published the

survey by Prof. Korenchevsky ^ of the experimental

aspects and Dr. J. L. Dick ^ brought out a useful book
on the human disease and its history. More recently

an admirable survey of the whole question by Prof.

E. A. Park ^ has appeared, and there has now been

added a full account of the results of the expedition

under Dr. Harriette Chick,* sent in 191 9 to Vienna

by the Lister Institute and the Medical Research

Council, to study deficiency diseases under the condi-

tions of almost experimental accuracy and precision

afforded by the generous hospitality of Prof. v.

Pirquet's Kinderklinik.

The report shows, beyond any reasonable doubt,

that the incidence of rickets may be determined by
diet, and that vitamin A plays an important part

;

that it may be prevented and cured by cod-liver oil

;

that it may be cured by sunshine or the rays from a

mercury-vapour lamp, and that a diet which in summer
is adequate for young infants may, in winter gloom,

permit its development. From the practical point of

view, the facts provide most of what the sanitarian

needs : a proper supply of cod-liver oil, or its equivalent

in vitamin A, and of sunshine, or its equivalent in ultra-

violet light, will prevent rickets, and a deficiency of

one may be made good by a larger supply of the other.

What is at present unknown is how much vitamin A
in the more customary forms of milk and green vege-

tables is wanted to give the same result as teaspoonfuls

of the far more potent cod-liver oil. But there is no

' Medical Research Coiincil Special Report Series, No. 71. The Aetiology
and PalholoKy of Rickets from an experimental point of view. Pp. 172 + 18
plates. (London: H.M Stationery Office, 1922.) 4s. net.

* London : \V. Heinemann.
* Physiological Review, vol. iii., 1923, p. 106.
* Medical Research Council Special Report Scries, No. 77. Studies of

Rickets in Vienna 1919-22 (Report to the Accessory Food Factors Com-
mittee appointed jointly by the Medical Research Council and the Lister
Institute). Pp. 203 + 14 plates. (London: H.M. Stationery Office, 1923.)
7S, 6d, net.
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longer any excuse for there being two schools of thought

disputing for a hygienic and a dietetic aetiology

respectively : as usually happens in such controversies,

it turns out that both parties are right.

In the larger matter of the circumstances which
condition the proper and regular growth of bone the

results are of great interest. Granting an adequate

supply of the necessary materials—and of these

calcium and phosphorus are the most obvious, and
their importance has already been examined by direct

experiment^—vitamin A is necessary : with enough of

this, rats grow satisfactorily in the dark (Goldblatt and
Soames, Biochemical Journal, vol. xvii., 1923, p. 294).

Ultra-violet light of about 300 /x/x has much the same
effect, and it was at first supposed, rather naturally,

that it operated by causing a photo-synthesis of

vitamin A. But rats on a diet grossly deficient in

vitamin will grow normally under the influence of ultra-

violet light only for a time : in the end, if no vitamin A
is provided in the food, growth ceases, and the animals

go downhill. Evidently light enables the animal to

make the most economical use of such store of vitamin

as it may have in its body or of any small amounts it

may receive in its food : light can only partly replace

vitamin, and if there is abundance of vitamin, light has

no favourable influence on growth. In the same way
vitamin makes a short supply of calcium or phosphorus

go further, so that, while any of the three may be a

hmiting factor, up to a certain point of deficiency it is

the sum (or product) of calcium phosphate and vitamin

which is the effective determinant. Light per se is not

a limiting factor, but may become the determinant

under conditions of defect in the others.

Obvious as is the effect of ultra-violet light on the

naked human skin, it is a little difficult to believe that

it can act directly on the general body surface of hairy

animals such as rats :
" man is naked," as Richard

Owen remarks, " and is the only terrestrial mammal
in that predicament." It is^ therefore, satisfactor}^ to

find it shown that air irradiated by the mercury vapour

lamp is effective in promoting growth in rats, as Kestner

showed it was in hastening the regeneration of blood

lost by haemorrhage : such air, in the absence of ultra-

violet light itself, will also cure rickets in children. It

does not seem to be known as yet whether radiation

of the body surface with exclusion of radiated air
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from the lungs has any influence on hone-growth,

nor on what constituent of the nidinted air the efifcct

depends.

It is possible that the mechanism in man is not quite

the same as in hairy animals, and that direct irritation

of the skin by sunshine—to which some clinical

observers attach consideral)le importance—does much

the same as irritation of the bronchial mucous mem-

brane, which is embryologically the same as skin, by

ionised air or traces of ozone or nitric oxide. If this

is so, irritation of the skin by means other than ultra-

violet light should have the same effect—which is

perhaps the explanation of Dr. Mayo's observation on
rickets in 1674 that "scabies or itching contributes

much to its cure." Little is known about what has

been called the " internal secretion " of the skin

beyond the fact that irritation may lead to changes

in other parts of the body. Thus a blistering agent

applied locally may considerably increase the suscepti-

bility of the whole skin to the same substance.

Current Topics and Events.

In an article which appeared in Nature of July

21, p. loi, the view was expressed that the constitu-

tion of the committee of the recently formed British

Empire Cancer Campaign was not such as would

command the respect of bona fide workers on the

cancer problem. While our article was in type, a

meeting of the Grand Council of the British Empire

Cancer Campaign was held, and contrary to the

original intention, and no doubt as a result of in-

formed public opinion, it was decided to appoint a

scientific advisory committee of ten members. It

was urged, however, that an attempt should still be

made to preserve the balance between scientific

and clinical workers. On the following day the

annual meeting of the Imperial Cancer Research

Fund was held under the presidency of the Duke of

Bedford, who expressed himself as in entire agree-

ment with the attitude which had been adopted by

the executive committee of the Fund in resisting

the danger of being drawn into the British Empire

Cancer maelstrom. In an admirable review of the

work of the campaign he directed attention to the

crass ignorance which prevails with respect to the

work which has been done by the Fund, and he laid

great stress on the necessity for the British Empire

Cancer Campaign to be in the hands of those

acquainted with work already done, as this is the

only means of avoiding useless repetition and pre-

venting the waste of funds obtained from a generous

and sympathetic public.

Congratulations are due this week to the Rev.

Dr. T. G. Bonney, who celebrated his ninetieth

birthday on Friday, July 27, having been born

at Rugeley, Staffordshire, in 1833. The son of a

clergyman, Dr. Bonney was the eldest of ten children.

Educated at Uppingham, he was sent to St. John's

College, Cambridge, where he graduated twelfth

wrangler, and soon after accepted a post as mathe-

matical master at Westminster School. It has been

said of him as regards his early education, that
" mathematics had impressed upon his mind the

real necessities which are demanded by a proof

;

classics had assisted him to cultivate a literary gift
;

and travel had taught him facts at first hand."

Ordained a priest in 1858, in the following year he

was elected to a fellowship at St. John's. In 1877

Dr. Bonney took up the professorship of geology in

University College, London, a post he held until

1901 . For four years secretary of the British Associa-

tion, he was president of the Geological Society,
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1884-86, and president of the British Association

at the Sheffield meeting of 1910, giving an address

on some aspects of the glacial history of Western
Europe. In 1889 he was awarded the WoUaston
gold medal of the Geological Society. In allotting

the gift the then president remarked that in Dr.

Bonney's hands the microscope had been a valuable

adjunct to field-observation and had been chiefly

applied to detect the secrets of those rocks which,

possessing no organic remains to betray the tale of

their origin, had hitherto baffled inquiry into their

early history.

On June 16 the Polish Academy of Sciences and
Letters at Cracow celebrated, in the presence of the

President of the Polish Republic, the fiftieth anni-

versary of its foundation. The Academy originated

in 1873, evolving from a scientific society which has

existed in Cracow since the beginning of the nineteenth

century. The first president of the Academy was
J6zef Majer, a man who rendered valuable service to

the cause of science in Poland ; he was succeeded by
Count Stanislas Tarnowski, for many years professor

of the history of Polish literature in the Jagellonian

University ; Prof. Casimir Mozawski, a philologist of

European renown, is now president. The Academy
is divided into three classes—devoted respectively

to philology and linguistics, to historical and socia]

science, and to mathematical, physical, and natural

science. In conformity with the statutes, the

Academy consists of 60 active Polish members,

36 foreign and 96 corresponding members. The
publications of the Academy since 1873 are numer-
ous ; they include 206 volumes of the Transactions of

the Classes, 50 volumes of the Proceedings (the Cracow
Bulletin International is well known to scientific men
all over the world), 10 volumes of a beautiful publica-

tion intended to promote the cultivation of the history

of art in Poland, 146 volumes of transactions of

various committees appointed to elucidate problems

in the history of Polish language, literature, and
civilisation, 90 volumes of publications on PoUsh
political and economical histor\^ 57 volumes of the

Transactions of a special committee investigating the

physiography of Poland (meteorology^ geophysics,

mineralogy', and geology, systematic botany and
zoology), 36 volumes of the Transactions of the

Anthropological Committee, 10 volumes of the
" Polish Encyclopaedia " (in course of publication),

and more than 300 volumes of various other works
separately published. The Academy possesses a fine
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library (with many valuable MSS.), remarkably rich

physiographical and anthropological collections, a

permanent scientific station at Paris (4 Quai d'Orleans),

and a quasi-permanent station (chiefly for historical

investigation) at Rome.

Dr. a. E. H. Tutton is to be congratulated on
the completion of a laborious piece of work which
he set himself in 1890. This was the investigation

of the isomorphous relations existing between the

sulphates and selenates of the alkali metals and
ammonium and the double salts of these with certain

divalent metals. It is noteworthy that this work
has been performed in his spare time, and for the

last twelve years in Devonshire. In his presidential

address to the Devonshire Association at Salcombe
on July 10, he gave a general review of the results

attained and of their bearing on the structure of

crystals and of- atoms. In all, seventy-five salts have
been worked out in the greatest possible detail and
their crystallographic and other constants determined
with the highest degree of accuracy, for which purpose
several elaborate instruments were specially designed.

In eighteen groups, in which potassium, rubidium,

and caesium are the replacing elements, it is repeatedly

and conclusively proved that the constants vary
with the atomic weights of these elements, and
consequently also with their atomic number and
atomic diameters. The dimensions deduced for the

structural units of these crystals have since been
amply confirmed by the X-ray analysis of crystal-

structure. But the more direct and very carefully

made observations will be of permanent value for

testing theories of the future.

At a meeting of the Board of Directors of the
-Manchester Chamber of Commerce held on July 16,

the following resolutions were passed unanimously :

That, whereas the word " gallon " is at present

apable of different interpretations (due to the
lifference of about 20 per cent, between the Imperial

• iid the American gallon), and whereas the alternative

use of the litre is already sanctioned by law throughout
the commercial world, it is desirable that all traders

—especially those concerned in overseas trade

—

should promote uniformity of trading practice by
inploying the litre as thB sole unit of capaeity.

y>i .B. If those engaged in any special trade desire to

retain the word gallon it should be in the form of a
" new gallon " equal to 4 litres, which would ap-

proximately represent the average value of the
present conflicting gallons.) That, whereas the word
" ton " is at present capable of different interpreta-

tions according to whether the *' long," " short," or
" metric " ton is intended, and whereas the use of

cwts.. quarters, stones, and other local weights
involves further confusion and loss of commercial
Kiciency, it is desirable that all traders—especially

iliose concerned in overseas trade—should express
the weights of goods in pounds only, and convert
uch pounds when desirable into equivalent weights
11 kilograms.

Owing to the work of redecorating the rooms of

the Chemical Society, the library will be closed during
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the entire month of August, and in accordance with

the usual practice will close at 5 p.m. daily on
September 1-17.

The following have been elected honorary members
of the Society of Chemical Industry : Prof. C. F.

Chandler, United States ; Prince Ginori Conti,

president of the Italian Chemical Society ; M. Paul

Kestner, president of the French Society of Chemical

Industry ; Prof. Joji Sakurai, Japan ; and Sir

Dorabji J. Tata, India.

The annual autumn meeting of the Institute of

Metals will be held in Manchester, on September

10-13. The meeting will open with the second

annual autumn lecture, to be delivered by Sir Henry
Fowler, on " The Use of Non-ferrous Metals in

Engineering." Papers will be read and discussed on

the mornings of September 11 and 12, and visits to

works and places of interest in the neighbourhood

have been arranged.

Applications for Yarrow Research Professorships

will be received by the Secretaries of the Royal

Society until October i next, as the president and

council of the society will in the autumn consider

the appointment of one, or possibly more, professors

who will be expected to devote their whole time to

research in the mathematical, physical, chemical, or

engineering sciences. Further particulars are obtain-

able from the Assistant Secretary of the Royal

Society, Burlington House, Piccadilly, W.i.

At the annual general meeting of the Royal

Veterinary College held on July 17 the Duke of

Connaught, president of the College, announced that,

in conformity with the recommendation recently

made by the advisory committee on Research in

Animal Diseases, the Development Commission,

through the Ministry of Agriculture, has made a

grant of 25,000/. for the erection of a new research

institute in connexion with the College. It is hoped

that the new premises will be ready for occupation

in less than a year.

At the recent meeting of the trustees of the Beit

Memorial Fellowships for Medical Research, the

honorary secretary, Sir James Fowler, presented a

review of the work of the trust for the period 19 10-

1923. Since the foundation of the trust in 1909,

seventy-nine fellowships have been awarded. Origin-

ally the annual value of the fellowships was 250/. ;

this was increased to 300/. in 19 19 and to 400/.

in 1920. In 1922 they were reclassified as junior,

fourth-year, and senior, with the values, 350/., 400/.

and 600/. respectively. Of the first fifty fellows

elected, two have been made fellows of the Royal

Society, eight have secured professorships, four

have become directors of research institutes, and
most of the remainder are holding responsible

appointments.

The Ramsay Memorial Fellowship Trustees have

made the following elections to fellowships and
renewals of fellowships for the Session 1923-24, the

place of research where stated being given after the
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name of the fellow elected : British Fellowships (300/.):

Dr. S. Coffey, at University College, London ; Dr.

A. F. Titley ; and Dr. R. W. Lunt, at University

College, London. Glasgow Fellowships (300/,) : Mr.
T. S. Stevens and Mr. J. A. Mair, both at the Univer-
sity of Glasgow. Norwegian Fellowship (5400 kroner) :

Mr. G. Weidemann, at the Biological Laboratory,
University of Cambridge, French Fellowship (loo/.

plus 14,000 francs) : Dr. H. Weiss, at the Royal
Institution (Davy - Faraday Laborator>') . Nether-

lands Fellowship (300/.) : Mr. J. Kalff. Danish
Fellowship (300/.) ; Mr. K. H^jendahl, at the Univer-
sity of Liverpool. Since the institution of the Ramsay
Memorial Fellowship Trust in 1919 twenty -one
fellowships, not including those announced above,
have been awarded.

The thirty-fourth congress of the Royal Sanitary
Institute will be held at Hull on July 30-August 4
under the presidency of the Right Hon. T. R. Kerens.

The proceedings will be divided among four sections

dealing with sanitary science, engineering, and
architecture, maternity and child welfare, and personal
and domestic hygiene respectively. In addition to

the sectional meetings a number of conferences of

representatives of sanitary authorities, medical ofhcers

of health and similar workers have been arranged.

Sir Alexander Houston will lecture to the Congress
on " A Pure Water Supply," and among the subjects

to be discussed at the various meetings are the
prevention of tuberculosis and cancer, the curative

value of ultra-violet rays, the nutritive value of milk,

heliotherapy, the smoke evil, and food-poisoning.

Several Government departments and also foreign

and Dominion Governments are sending delegates.

Visits will be paid to local institutions, water-works,
and factories, and a Health Exhibition showing
apparatus and appliances relating to health and
domestic use will be open throughout the meeting.

The 104th annual meeting of the Swiss Society for

Natural Sciences will be held on August 30-Sep-
tember 2 at Zermatt. This will be the fifth occasion

when the Society has met in the Canton of Valais.

The work of the meeting will be divided into fifteen

sections as follows : (i) Mathematics, (2) physics,

(3) geophysics, meteorology, and astronomy, (4)

chemistry, (5) geology, mineralogy, and petrography,

(6) botany, (7) zoology, (8) entomolog^^ (9) palaeon-

tology, (10) anthropology and ethnology, (11) medical

sciences, (12) history of medicine and the natural

sciences, (13) veterinary medicine, (14) pharmacy,

and (15) engineering science. In addition to the

sectional gatherings, there will be general discussions

which will be addressed by distinguished men of

science. Among the topics thus dealt with will be :

Phylloxera in Valais, by Dr. H. Faes, director of the

Federal Viticultural Station, Lausanne ; earthquakes

in Switzerland, by Dr. A. de Quervain, of the Uni-

versity of Zurich ; and the geology of the neighbour-

hood of Zermatt, by Prof. E. Argand, professor of

geology, palaeontology, and petrography in the Uni-

versity of Neuchatel. The following officers have

been appointed for the meeting : President, Rev.
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C. M. Besse ; Vice-President, Dr. J, Amann

;

Treasurer, M. E. de Riedmatten, and Secretary

M. A. de Werra, of Sion, Valais.

The National Research Council of the United States

has issued as a Bulletin an account of the State

Research agencies of Illinois other than the University,

prepared by Prof. L. D. White of the University of

Chicago. These agencies spent 40,000/. on research

during the fiscal year 1921-22, employing 230 scienti-

fically trained workers. The smallness of the gram
is due largely to the claims for research being subject

to review by non-professional administrators wh"
have no very definite understanding of the aims of

research. The salaries paid to the research workers

are small, and the best men are attracted by the posts

open to them in industry. While managing officers

receive from 500/.-1000/. per annum, engineers,

geologists, naturalists, and bacteriologists from 300/.-

700/., and medical officers and psychologists 350/. -5 70/.,

chemists receive only 250/.-450/. per annum. The
report recommends that research officers should be

relieved of routine work, that the University should

be recognised as the central research agency, and
that the salary scale should be equal to that main-

tained in the University for persons of similar

professional attainments.

The Arsbok for 1922, Part II., of the Swedish

Meteorological Service gives full details, accompanied
by maps, of the precipitation in Sweden. For each

month of the year are given a summary of the fall for

each province, with a comparison of the mean average

fall, and the details of several hundred stations

throughout the country. For each station are given

the total fall in the year, the total for the wettest

day, and the number of days with precipitation

more than certain amounts. There are maps of the

monthly and annual distributions of rainfall, and a

large map showing the distribution of the recording

stations.

Bulletin No. 13 of the Madras Fisheries Depart-

ment (1922) contains the Reports on Administration

for the years 1919-20. The publication is, however,

a notable one in that it also contains a long report

(pp. 35 to 266) by Sir Frederick Nicholson on methods

of fish canning, preparation of oils, guano, etc., with

special reference to local methods. There is also an

interesting account of the " solar oven." a contrivance

for entrapping the heat of the sun in a confined atmo-

sphere. With an outside temperature of 140° F. that

of the inside of the oven reached 325° F.

In the July issue of the Antiqiuiries Journal, Sir

Hercules Read publishes his presidential address

delivered on St. George's Day. It is devoted to the

question of collaboration in archaeological research

with foreign nations, in particular with France and the

United States. Special attention is paid to the

question of an agreement with the Afghan Govern-

ment which granted to the French through M.
Foucher a perpetual monopoly of archaeological

investigation in Afghanistan. This was a serious

invasion of the rights of India to share in the excava-

\
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tion of the important Buddhist sites beyond its north-
western frontier. It is satisfactory to learn that the
matter has now been amicably arranged. The French
Governmeht has also expressed readiness to welcome
the collaboration of British investigators, and the
existence of the concession will not affect their

participation.

A LIST of the new books and new editions added to
Lewis's Medical and Scientific Circulating Library
during Jmae has just been issued by Messrs. H. K.
Lewis and Co., Ltd., 136 Gower Street, W.C. i. It

is sent free upon request.

Messrs. J. and A. Churchill announce the early
publication of the translation of vol. 2, pt. 2 of
Molinari's " Organic Chemistry," completing this

section of the work. The new part will deal with
the esters, oils and fats, sugars and other carbo-
hydrates, cyclic compounds, dyestuffS; textile fibres,

proteins, etc.

Upwards of 1600 works in botany, zoology and

general natural history, many of which are rare, are

included in the latest catalogue (New Series, No. 8) of

Messrs. Wheldon and Wesley, Ltd., 2 Arthur Street,

W.C.2. They originally belonged respectively to

Prof. G. A. Boulger, Mr. F. N. Campbell, Sir F. W.
Moore and Sir Edmund Giles Loder, Bart. The list

is worthy of perusal.

Among the announcements of Messrs. Ernest Benn,

Ltd., are " The Art of the Chinese Potter," by A. L.

Hetherington and R. L. Hobson, which will illustrate

192 choice examples of pottery dating from the Han
Dynasty to the end of the Ming, in a series of coloured

and half-tone plates ;
" The Art History of Ancient

Peru," by Drs. W. Lehmann and H. Doring, being

the first publication of the Research Department of

the Ethnographical Museum, Berlin, and " Intro-

duction to the Study of Chinese Painting," by A.

Waley, which will be compiled almost entirely from

native texts, few of which have been translated before.

Our Astronomical Column.

D 'Arrest's Comet.—No news of the detection
of this comet is yet to hand ; this is not altogether
surprising, as it has been noted faint at previous
returns ; and as it has not been seen for two revolu-
tions, the positions given may be somewhat in error.
The search is still possible in August ; in fact, the
maximum brightness is in the last week of August.
The following is a continuation of Mr. F. R. Cripps's
ephemeris (for midnight) :

Decl.
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Research Items.
The Scottish Taboo of Pokk.—In the memoirs

of the Manchester Literary and Philosophical Society
(vol. 6O1), Mr. Donald A. Mackenzie investigates the
Scottish objection to the use of pork. He remarks
that while the Celts, the medieval clergy, Angles,
Saxons, Vikings, and P'lemings settled in Scotland
reared swine and ate their flesh, the prejudice against
this meat was perpetuated by the descendants of the
indigenous races, the common folk. The prejudice in
the Hebrides has been acquired from them, and
James VI. of Scotland and some contemporary lords
likewise succumbed to the taboo. Mr. Mackenzie
doubtfully traces the belief to Egypt, where Set, the
slayer of Osiris, " was the prototype of the Satanic
pig demon," and the cult of the pig was associated
with that of the Great Mother.

Primitive Stone W^eapons from Uganda.—In
the publication of the Geological Survey of Uganda
(Occasional Paper No. i) Mr. R. A. Smith of the
British Museum and Mr. E. J. Wayland, director of
the Geological Survey, Uganda, describes a collection
of stone implements made in that province. A report
on some of the implements, resembling the rostro-
carinate type from below the Suffolk crag, has been
already published by Mr. Reid Moir (Nature, July 21,
1921, p. 649) . As only a selection of those implements
has come to Europe, Mr. Smith believes that " it would
be premature to use these types as evidence of date,
in reliance on parallel forms elsewhere ; but the palaeo-
lithic character of thousands of flints from Egypt is

now generally admitted, and the publication of a new
series from Uganda may throw light on the Stone Age
of Africa in general."

Rugby and Hockey in Ancient Greece.—In the
April issue of Discovery, Mr. Stanley Casson directs
attention to one of the most remarkable finds of
Greek sculpture in the city wall of Atticus, near the
so-called Theseium. These have been already pub-
lished in the Journal of Hellenic Studies for 1922. la
one of the reliefs, the players are grouped round an
imaginary central line which divides the relief into
two equal parts. The six players thus form two
teams of three. The foremost on each side is moving
at a moderate pace, the central figures at a faster
pace, and the figures at the back of each team at a
slow pace, almost a walk. To use modern Rugby
terms, they might be called " forwards," " three-
quarter-backs," and " full-backs." The team that
appears to be advancing has possession of the ball,
which is a small one, and is held in the hand of the
" full-back." Mr. Casson goes on to show that four
games of ball, one the Athenian form of Rugby, are
described in the " Onomasticon " of Julius Pollux
dedicated to the Emperor Commodus, about a.d. 177,
which may be described as a " young man's guide to
University life." The relief depicting the Athenian
equivalent of hockey is of equal interest.

Anatomy of the Shield-urchins.—Prof. Koehler
of Lyons has taken the opportunity presented by
his account of the Echinoidea in the Indian Museum
(Calcutta, 1922) to study, so far as the state of the
material permitted, the internal anatomy, particu-
larly that of the gut, in the Clypeastroida or shield-
urchins. He has discovered a composite gland, lying
along the front part of the ventral coil of the intestine,
and presumably pouring into it some digestive
secretion. This intestinal gland was found in all
those of the Clypeastroids examined that had the
auricles for the attachment of the jaw-muscles
separate, but not in those where the auricles were fused
into inter-radial processes. The classification based
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on that skeletal feature thus receives confirmation

;

but the correlation is no doubt primarily physio-
logical. The arrangement of the intestinal siphon
(or by-pass) is also found by Prof. Koehler to vary
according to the families already recognised. The
relation of the internal calcareous pillars of the
Clypeastroids to the soft parts is patent : it can be
detected even in the fossils. Prof. Koehler has
therefore little difficulty in showing the importance
of this so-called " endoskeleton " for cl^sification.
The only difficulty that might arise, namely, the
reluctance to break open a rare specimen, is, as his
excellent photographs prove, easily overcome by
radiography. This important memoir on recent sea-
urchins will thus strengthen the student of their
fossil relatives in his conviction tHftt he is proceeding
on safe lines when he bases his genealogies on minute
differences of skeletal structure.

Myxosporidia Parasitic upon Japanese Flat
Fishes.—In the Journal of the College of Agriculture,
Hokkaido Imperial University, Sapporo, Japan,
T. Fujita shows that the fiat fish of Hokkaido are
more highly susceptible to the infection of myxo-
sporidian parasites than the allied forms in the North
Sea, the infecting ratio of the parasites being 94 per
cent, in the species of the hosts, and 68 per cent, in

453 fishes examined. Observations were made on
the gall bladder, this being the most favoured site

of the parasites. The species of parasites found are
of three genera and eleven species—three of Leptotheca
and four of Ceratomyxa and of Myxidium. All are
new species. Usually only one was found in a species

of the host, though Myxidium was found existing with
Ceratomyxa or Leptotheca ; the two latter rarely

associated together. Ceratomyxa gives the greatest
infection and predominates on the east coast. The
other genera named are found mostly on the west
coast. There appears to be some relation between the
occurrence of the parasites and the geographical
position of the locality from where the fish are taken.
There is an increase in frequency the farther south
the fish are found. The author concludes that some
parasites seem to prefer a certain depth as their

proper abode, Leptotheca attacking mainly the fish

in shallow seas while Ceratomyxa abounds mostly
in deeper waters.

Bark Canker of Apple Trees.—Part IV. of

volume 8 of ttie Transactions of the British Myco-
logical Society contains a paper of considerable
economic interest by Grace G. Gilchrist upon bark
canker disease of apple trees. This disease, due to

the fungus Myxosporium corticolum Edgert., produces
large longitudinal scars upon the branches. It has
been described by American workers, who regard
the damage it produces as negligible. Miss Gilchrist

points out that the two outbreaks recorded for

England both show severe damage produced as a
result, the wood as well as the cortex of the trees

being affected.

The Structure of the Plant Cell Wall.—
The Journal of the Textile Institute, vol. 14, No. 4,

April 1923, contains a long paper by H. J. Denham
upon the structure of the cotton hair, which deals
with the problem of the formation of the plant cell

wall. Recent papers by Dr. W. L. Balls have
suggested that the thickening of the wall follows

by regular deposition of cellulose upon a plan pre-

determined by the structure of the primary wall
which is deposited during the period of extension
in length of the hair. Mr. Denham seems unable to

agree with this view, as he finds that the striation
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patterns of the secondary layers may differ from
each other and from that of the primary wall

upon which they are deposited. This difference in

point of view should promote the advance of our
knowledge of the wall structure, and certainly both
these workers have materially added to our technique
in this difficult field. One may cite, for example, the
photographic illustration in the present paper of the
growth-rings first demonstrated by Dr. Balls and
of other wall structures, such as pits and spirals.

Mr. Denham illustrates and discusses at some length
the various abnormalities in cell-wall structure met
with by several workers, and shows that considerable

importance may attach in this connexion to the
development of the hairs crowded and compressed
within the boll. Based partly upon the study of the

staminal hair of Tradescantia, the very interesting

suggestion is made that the spiral striation in the
cell wall may follow from its deposition along the
track of the spirally rotating cytoplasm. Such a

spirally rotating band of cytoplasm will of necessity

travel in two streams, lying side by side but moving
in opposite directions, and the deposition of particles

from such a moving band would be expected to

vary from the centre of the band to the margin.
Here the author finds a possible explanation of the
double spiral line of weakness which he demonstrates
in the wall of the hair and regards as the cause of

the convolutions which are so important to the
spinner.

The Diamond-pipes of Arkansas.—The first

diamonds from Arkansas were picked up near Mur-
freesboro in 1906, on the surface of a pipe of peridotite

that had been correctly appreciated by J. C. Branner
seventeen years before. Abundant small stones are

now extracted from surface-diggings in the decom-
posed peridotite or peridotite-tufif that fills exploded
vents, and the associated strata clearly show that the
intrusions occurred at the opening of Upper Cretaceous
times. The question as to whether the diamonds
were generated in the ultrabasic magma, or whether
they have been brought up from some mass through
which the invader broke, cannot be regarded as

settled ; but the list of their associates, including
garnet and diopside, seems to indicate the presence
of eclogitic rocks in the depths. The occurrences have
now been described by H. D. Miser and C. S. Ross in

Bulletin 735-I of the U.S. Geological Survey (1923).
The largest diamond so far recorded from Arkansas
weighs 20-25 carats, which comes within the limits

of what may be regarded as a large stone. The age
of the pipes is of interest in connexion with what is

now known as to the S. African examples.

The Carboniferous Feora of Great Britain.—
Under the auspices of the Geological Survey, Dr.
Robert Kidston is bringing together the results of his

long and happily continuing work on British Carbon-
iferous plants. It is proposed to issue some ten
quarto parts as Volume II. of the palaeontological

memoirs of the Survey, including critical descriptions

and illustrations of every known species in the flora.

The first two of these parts are now ready (1923),
price 15s. and 12s. (yd. respectively. There is nothing
on the covers to indicate to the purchaser that he is

not receiving the whole work on the " Fossil Plants
of the Carboniferous Rocks of Great Britain " in the
limits of one part, and the separate sheet issued with
Part 2 would lead him to conclude that he was
dealing with the second part of the second volume of
the book. The final title-page will set this right for

our librarians. So far, all the species retained in the
" form genus " Sphenopteris have been dealt with

;

but it is suggested that some may in the future be
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removed from the ferns to the pteridosperms as their

mode of fructification becomes known. The photo-
graphic plates, by the Zinc Collotype Co. of Edin-
burgh, are admirable in the lighting of the specimens.
Dr. Kidston's broad outlook makes the memoir a
noble contribution, not only to palaeontology, but to
stratigraphy. On the latter point we may note that
the author adopts " Westphalian, " but not " Visean,"
" Tournaisian," or our own broad " Aronian," and
that the " Millstone Grit " horizons become divided

(p. 14) between a " Lanarkian " series in the Upper
Carboniferous and the highest beds of the Limestone
series in the Lower Carboniferous sub-system.

The Salts of the Dead Sea and River Jordan.
—In the Geographical Journal for June Mr. W. Irwin
has a paper on this subject. Analyses of samples of
Dead Sea water show considerable variation according
to the spot from which the sample is taken, but the
total solids do not vary greatly. The outstanding
change is a decrease of sodium salts and an increase
of magnesium salts on passing from the north to the
south, and to the deepest part of the centre of the
lake. This alteration can be caused only by the
sodium salts crystallising out on the bottom, leaving
the more soluble magnesium salts in solution. Tests
of Jordan water show a surprising salinity, averaging,
at Jericho, 0-0364 gm. chlorins per 100 c.c. Further
analyses in different stretches of the river gave
interesting results. As near its source as the Waters
of Merom it is highly impregnated with salts, chiefly

chlorides of sodium and magnesium, and the com-
position of the water does not change as far as the
Sea of Galilee. In the Sea of Galilee there is a slight

increase in these chlorides and a decrease in calcium
sulphate and silica, due no doubt to evaporation on
one hand and precipitation on the other. By the
time the river reaches Jericho there is an increase of
salts, especially magnesium chloride. The result of
these investigations is to suggest that the principal
origin of the salt in the Dead Sea is from the
Jordan, which brings it from Hermon and possibly
Lebanon. Assuming the bulk of magnesium chloride
to be provided by the Jordan, the present level of
the Dead Sea must be rising at the rate of i ft. in

125 years, for the Jordan brings in 181 million pounds
a year, and if the solution is already concentrated and
none crystallises out, as appears to be the case, an
annual additional depth of water estimated to be
1/125 ft. is required.

West Indian Earthquakes.—Prof. S. Taber has
recently published an interesting study of the seismic
belt in the Greater Antilles (Bull. Seis. Soc. America,
vol. 12, 1922, pp. 199-219). In this region, the
major relief features are zones of normal faulting
developed in late geological times, and still, as the
occurrence of earthquakes shows, being developed.
The two most persistent fault-zones are the Swan
Island-Jamaica-South Haiti and the Cayman Islands-
Sierra Maestra - North Haiti, which are roughly
parallel for a distance of nearly 2000 km. and are
only 100 to 150 km. apart. The narrow strip

between these fault-zones is depressed in its western
and central portions so as to form the Bartlett trough
(3506 fathoms). With few exceptions, all strong
Antillean earthquakes have originated along a few
well-defined belts which coincide with the major
fault-zones of the region. There is no evidence
either of a continuous change in the seismicity of

the region or of any well-defined periodic variation.

When severe earthquakes have been separated by
a short time-interval, their epicentres have been in

the same fault-zone and only a short distance apart,

thus indicating that the displacement was being
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extended along the strike of the faults. Most of

the great earthquakes originating along the shores

of the islands have been accompanied by sea-waves,

each of which, so far as known, has been propagated
with the trough in advance of the crest. The wave
thus seems to indicate a sudden downward displace-

ment of the ocean -l)ed. Disastrous earthtjuakes

seldom recur in exactly the same place except after

long intervals. Thus, those parts of the zones of

active faulting near which severe earthquakes have
not occurred in historic times are to be regarded as

seismically the most dangerous.

VoLUMETKic Determination of Rainfall.—

A

Eaper on this subject by Mr. C. S. Salter was read
efore the Inland Navigation section of the thirteenth

International Congress of Navigation held recently in

London, and is published as a pamphlet. The sources

of error in rainfall records are three : design of rain-

gauge, exposure of rain-gauge, and interpretation of

records in terms of volume. Mr. Salter's paper deals

with the last consideration. Owing to the fact that

rainfall is extremely variable in its incidence in time

and its distribution in space, the reading of an indi-

vidual rain-gauge must be regarded as merely a
sample. The total rainfall of an individual month in

Britain may vary by 400 per cent, from the average
value, and that of an individual year by 70 per cent.

When the period of records is short no allowance for

the variation of time is possible, but a correction can
often be applied from adjacent long records. Gener-
ally speaking, in rainy districts, where thunder-
storms and sporadic rains do not bulk largely in the

total fall, from one to two years give a sufficiently

good basis for a factor of correction to be applied with
safety, provided that a long record is available at no
greater distance than five to ten miles. In districts

where the total fall is so small that a single thunder-
storm may introduce great local variations, from four

to five years' records are necessary. Variations in

space are relatively easily applied with the help of an
orographical map. A rainfall map is the best medium
for computing the volume of rainfall over a gathering-

ground as a whole, and the best and simplest method
is by planimeter measurement.

The Winds of Hongkong.—A discussion under
the direction of Mr. T. F. Claxton " to ascertain

the difference in direction and velocity of the wind
at the Royal Observatory, Kowloon, and at Victoria

Peak, Hongkong, at different seasons of the year

and at different hours of the day," has been issued

by the Royal Observatory, Hongkong. ,The results

are based on the records of Beckley anemographs
for the period 1914-1918. The Royal Observatory
is situated on a hillock, 100 feet high, about 1000

yards from the harbour ; the surrounding country

is fiat, except to the north. Victoria Peak is 1840
feet above sea-level and is situated 3 miles to the

south-west of the Royal Observatory. To the north,

west, and south, the sides of the Peak are very steep,

and the easterly winds are affected by the Hongkong
hills. The anemograph records at the Observatory
are measured at the half hours, and the value set

against any hour is the run of the wind from 30
minutes before to 30 minutes after that hour. At
Victoria Peak the records are measured at the hour,

and the value set against any hour is the run of the

wind since the previous hour. This difference in

the method of registration seems likely to affect

the results for comparison. Detailed hourly ob-

servations of direction and velocity are given for

the two exposures for the years 1914-1918. The
different situations naturally give different results,

which are shown by numerous tables and diagrams.

For normal wind results, for comparison with other
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where 0,

world observatories, the results at Victoria Peak
should probably be preferred, althougli \nA\\ situa-
tions seem to leave much to be desired.

Ionic Dissociation in Solution.—P. Debye and
E. Hueckel have investigated the electrostatic forces
between the ions of the solute, and the dipole action
of the molecules of the solvent {Phys. Zeits., May i).

They assume that the whole of the dissolved salt is

dissociated ; and for dilute solutions arrive at the
equation

'"-'"'oDATN DAT''-"" (')

the deviation from the classical theorv,
)At, At being the lowering of the frei /

point given by the classical theory and A, that acti: 1 ,y

observed ; w is a valency factor etjual to (2:»'<z,*/i;i'<)^.

The dissolved molecule is split up into vy -v^ - *, ions
of different kinds i -i -s, with valencies z, -z< - z„
and w is calculated from these values ; '1=273 when
the solvent is water, 6 = 4-77x10-" e.s.u., n is

Loschmidt's number = 6-o6 x lo**, A = 1*346 x 10" ergs,
D, the dielectric constant, is 88-23 for water at 0° C,
2i'( = i/ is the number of ions into which a molecule
of the salt splits up. Using these values,

d = o-z']ow ^Jv-f \ (2)

and curves have been drawji^showing the experimental
relation between e and Jv-^ for a number of salts of
varying constitution, including magnesium sulphate,
lanthanum nitrate, potassium sulphate, and potassium
chloride. These curves follow the straight lines
obtained by giving w in (2) the proper values, for a
considerable distance from the origin. For higher
concentrations the deviations from the straight lines
depend on the individual properties of the ions ; and
particularly on their dimensions, which were neglected
in deriving (i) and (2). When the dimensions are
taken into account, theory is found to agree very
satisfactorily with experiment up to much higher
concentrations. For very high concentrations other
factors, previously neglected, have to be considered

;

there appears to be no doubt that, even in this case,
the molecules of the solute are split into their ions.

Stereoscopic Projection.—Much attention has
been directed in recent years towards obtaining a
satisfactory method of stereoscopic projection. Many
of the devices proposed involve the use by the in-

dividual observer of spectacles or binoculars with
coloured glasses or interrupting shutters. The
Daponte Stereoscopic Projector or " Pulsograph,"
which was exhibited by Mr. E. Sanger-Shepherd at
the Royal Society Conversazione on June 20, employs
an entirely different principle, whereby a " stereo-
scopic " effect can be readily observed by the unaided
eye of the spectator. Two photographs are taken
from two positions slightly separated, and projected
in register on an ordinary screen by two optical
systems. Between the source of light and the trans-
parency in each of the optical systems a rotating
shutter is placed, consisting of a glass disc with a
graduated grey film varying from black at zero to
clear at 180° and back to black at 360°. When one
shutter is passing maximum light the other is at
minimum transmission position, the rotating shutters
dissolving the right-hand picture into the left-hand
picture and vice versa. With the discs at the posi-
tion of equal transmission, that is at the 90 '^ position,

a double-image picture appears, since the two stereo-
scopic photographs are not exactly alike ; but on
the discs being rotated the " stereoscopic " relief

effect is immediately obtained. The " Pulsograph "

can be employed for the projection of lantern slides,

solid objects, or of kinematograph films.
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Problems of Fundamental Astronomy.^
By Prof. W. de Sitter. University of Leyden

THE science of astronomy has, in the past twenty
or thirty years, developed most remarkably.

The marvellous applications of photography and
spectroscopy on one hand, and the sudden growth
of statistical stellar astronomy consequent upon the

discovery of the two star-streams on the other, have
led to so many unforeseen results and so many new
points of view, that it almost appears as if the whole
science were born anew and the astronomy of to-day

• had only very slight connexions with that of the last

century : we are apt to think that the great problems
of the past have lost all their interest to us. This,

however, is not so. On the contrary, I think the

. central problems of fundamental astronomy have
gained an enhanced importance even by the newest
developments of the science.

Astronomy is essentially the science of space and
time. It is not my intention, in thus assigning to

astronomy this wide field, to annex to it the whole
, of physical science. On the contrary, I am quite

f content to consider astronomy only as a special branch
of physics, but, having at its disposal the largest

spaces and the longest times, it has generally had the

last word in all important questions. To mention
only a few cases at random : the discovery of gravita-

tion, of the finite velocity of light, and of aberra-

tion, all these are astronomical discoveries, and the

; three crucial tests of Einstein's theory are all three

astronomical.
In our exploration of space and time we are com-

pelled to make all our measures from this earth, to

which we are tied, as a starting-point. The problems
of fundamental astronomy are those which arise from

I this fact, that all our observations are necessarily

referred to a moving origin. These problems are,

;. from their nature, not very liable to change of aspect

;, with time or fashion ; they are essentially the same
\ to-day as they were in the time of Hipparchus, the

; founder of astronomy, and they will remain the same
so long as science lasts, and will require ever more
accurate and more complete solutions, as we pene-
trate more deeply into the constitution of the universe.

Fundamental astronomy thus consists essentially of

a scrutiny of the last decimal place. This striving

after extreme accuracy, this fidgeting over small

ciuantities, may appear uninteresting, or even
pedantic. But we must not forget that great prob-
lems always turn about the measurement of small
quantities.

The problems of fundamental astronomy are, of

course, all interconnected with each other, but, for

the sake of clearness, they may be classified under
three heads. There are, first, the problems connected

ith the system of constants. The motion of the
rth, and the system of measurement based on it,

are defined by several numbers, such as the solar

parallax, the constants of precession and nutation,

the ellipticity, the mean radius and the mass of the
earth, etc. Between these several constants there
exist relations, connecting two or more of them with
each other and with other universal constants such
as the velocity of light and the constant of gravita-

tion. The problem here is essentially one of adjust-

ment, so as to get a consistent set of constants satis-

fying all the connecting relations. The set of con-
stants in actual use in the national ephemerides is

not consistent. The discordances are, however, not
very large, and changes should not be introduced
unless by general international agreement.

' Synopsis of a lecture delivered at the Imperial College of Science and
Technology, South Kensington, on May 7.
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Another set of problems are those connected with
the rotation of the earth. The paramount practical
value of this rotation is that it is used as our standard
measure of time.

Time is measured by observing the changes occur-
ring in some physical system

—

i.e. in the relative
positions of some material bodies, which positions at
any time are determined by our theories, so that
from the observed positions we can infer the time.
Such a mechanism—by preference periodic—that is

used to measure time may conveniently be called a
" clock." But there is no absolute measure of time,
nor an absolute test of the accuracy of any clock ; we
can only test one clock by another. If the two do
not give the same time, then one or both must be
wrong, i.e. our theories of the mechanism of one or
both must be incomplete. The standard clock to
which all others are generally referred is the rotating
earth. Is this standard absolutely trustworthy ? Do
all observatories give the same time, and if so, is this
a truly uniform time ? In other words : does the
earth rotate as a rigid body, and if so, is this rotation
strictly uniform ?

It has long been suspected that the earth's rota-
tion is very gradually slowing down, owing to the
friction of the tidal wave.^ But lately other doubts
have arisen as to the trustworthiness of our universal
standard. As a matter of fact, it is not the rotation
of the earth, but the rotation of a definite point
on the earth— Greenwich Observatory or any other
observatory—that is used as our standard, and now
that the wireless distribution of time signals has made
comparisons so easy, occasional discrepancies between
the times of different observatories, amounting some-
times to several tenths of a second, have come to
light.'

It appears probable that these are due to errors
in one or more of the parts of the mechanism used
to determine the time at some or all of the observa-
tories—the transit instruments, the clocks, the
astronomers—but it also may be that they are due
to real differences in the rotation of the different
observatories, which would mean that the earth does
not rotate as a rigid body, but some parts of its

surface are moving relatively to other parts.* Here
evidently is a most important problem, the solution
of which must be found sooner or later.

Besides the rotating earth, we have other " clocks,"
of which the moon must be mentioned in the first

place. It is well known that in the motion of the
moon there are irregularities of a much longer period,
called " fluctuations " by Newcomb, for which no
explanation has yet been found. Brown ^ and
Glauert « have pointed out similar irregularities in
the motions of the sun, Venus, and Mercury. If this
were confirmed, and if also other bodies—especially
Jupiter's satellites—should show the same thing, then
it would become very probable that the true origin
of these fluctuations is in the rotation of the earth,
or at least of the outer crust of the earth.

Other problems connected with the rotation of the
earth, and the question whether it rotates as a rigid
body, are those involved in the variation of latitude.

* Taylor, Mon. Not. R.A.S. Ixxx. 308 ; Jeflreys, ibid. 309.
' .Sampson, Mon. Not. R.A.S. Ixxxii. 215 ; Dj^on and Bowyer, ibid.

Ixxxii. 193.
* Dr. Innes (Johannesburg Circular 55) has recently directed attention to

irregularities in the moon's motion of the same character as tlm discordances
between the times of different observatories referred to above. But these
are derived from several observatories, giving concurrent results, so that
it would appear that the error is in the moon, and not in the time.

• Brit, .\ssoc. Report, Australia, 1914.
• Mon. Not. R.A.S. Ixxv. 489.
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There seems to be evidence ' of sudden as well as
slow and continuous changes, which, if they are real,

may be due either to shifting of parts of the crust of

the earth relatively to each other, or to a slow sliding

of the whole of the crust over the core.

All these problems, which evidently are of the
greatest importance not for astronomy alone, depend
for their solution on very small quantities which even
now only begin to come within the reach of our most
accurate measures and most refined discussions.

The third set of problems of fundamental astron-

omy concern questions relating to the positions and
motions of the fixed stars. Bessel's great work called
" Fundamenta astronomiae " consists of a careful dis-

cussion and synthesis of the observations made by
James Bradley as Astronomer Royal at Greenwich
upon the positions of the stars.

Indeed, the positions and motions of the " fixed
"

stars are the basis on which the whole structure of

astronomy rests. The manner in which these posi-

tions are determined is forced upon us by our location

on the moving earth. The accumulated labours of

astronomers since the commencement of accurate
observing by Bradley have resulted in a system (or

rather three systems, differing by small, but not
negligible, quantities) of positions and motions of the
stars. These are referred to a frame of reference,

which is defined by the motion of the earth, and
consisting of the equator, and a zero point on it.

Both the equator and the zero point are moving. It

need scarcely be stated that the formation "of such a
system of positions and motions of stars is a most
intricate and difficult problem, and we must confess
that it has not, so far, been solved in a manner which
satisfies the demands of statistical astronomy and
cosmogony.
The system which is generally considered the best

of those now in use, that of Boss, is by no means
perfect : large errors in it are not at all improbable.*
These errors are errors of the system, not of the
individual star-positions, and the question naturally
arises : Is g,n " absolute " system at all necessary ?

Strictly absolute, of course, it is not : all systems of

reference are relative. By "absolute" we mean
relative to the inertial frame defined by the motion of
the earth in the solar system. But is it necessary to
base our system of star-positions on this motion of
the earth ? Would it not be much more natural,
and much more simple as well, to have relative posi-

tions and motions of the stars with regard to one
another, or to the general average of them?
Many astronomers are inclined to answer this

question in the affirmative, and to consider the
absolute system more as a time-honoured institution

of our predecessors, a venerable relic from the pre-
photographic days, than as a useful and necessary
adjunct of modern stellar astronomy. In fact, by
the application of photography, we can easily derive
relative motions, or motions of individual stars rela-

tively to the " background," with an accuracy which
many times exceeds that attainable by fundamental
methods.
By the blink-microscope w-e find, with compara-

tively very small labour, proper motions of ver^v^

satisfactory accuracy referred to the background of
faint stars in the area examined. Of course this
" background " is a rather loosely defined frame of
reference, and we have no guarantee that the motions
of stars in different areas of the sky are really referred
to the same frame. A more elaborate method of

j

referring the relative motions determined photo-
graphically to a quEisi-absolute system is proposed by

' Lambert, U.S. Coast and Geodetic Survey, Serial No. 183, giving many
references to other papers.

• See i.g. Kapteyn, B.A.N. 14.
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Kapteyn.* This method, however, depends on the
hypothesis that the sun's motion relative to faint
stars is the same as that relative to "bright stars.

This is why I call it a " quasi-absolute " system.
Are not the proper motions derived by these and
similar methods quite as valuable as those found by
fundamental methods ?

My answer is decidedly in the negative. We cannot
do without the " absolute " system of fundamental
astronomy. The value of that system is not that it

is attached to the earth, but that we know exactlv
what the frame of reference is and that it is a rigorous
system, giving certainty that all motions are really
referred to the same frame. To see the importance
of this, I will put some questions, which cannot
be answered until we have a fundamental system
including the faint stars.

Is star-streaming a universal phenomenon, or is it

local, and in the latter case, how far from the sun
does it extend ? Do the Orion-stars take part in the
star-streaming or not ? Is there a systematic motion
of faint stars relatively to bright stars ; or in other
words, is the average motion in space of the stars inde-
pendent of their brightness ? " Is there a rotation of
the system of stars as a whole ?

These and similar questions are again examples of
great problems the solution of which depends on very
small quantities. These small quantities, the proper
motions of faint stars, cannot be profitably discussed
unless we have the certainty that these motions are
referred to a rigorous system.
The necessity of a fundamental system being

granted, we must next ask : how are we to improve
and extend our present system ? Must we, in order
to establish an absolute system, necessarily retain
the old methods, or can we find other means ? Is

the meridian instrument to remain the only one by
which star places are to be determined ? To this

question I wish, as emphatically as to the former
one, to answer in the negative. We must look for

other methods, if it be only to verify the results

from the meridian work.
Here I think is the greatest problem, and the most

urgent problem, of fundamental astronomy. It is

twofold : the determination of the positions of the
stars, and that of their motions. We must thus not
only establish a rigorous and faultless system of star
positions for the present day, but also strengthen as
much as possible our knowledge of the positions in

the past. These latter as now used depend prac-
tically exclusively on Bradley's observations. But
there are other data available, though not yet, or
not yet sufticiently, reduced. Among these the
most important are the rich mine of material still

lying unused in the observations made in the last

quarter of the eighteenth century and the first quarter
of the nineteenth by Hornsby and Robertson at
Oxford." I think the careful reduction of these
observations, which are of the same excellent quahty
as those of Bradley, is one of the most urgent demands
of fundamental astronomy.
As to the means by which the modem positions

must be determined, I will not attempt now to enter
into details regarding the methods which have been,
or. may be, proposed to supplement the classical

meridian methods. All I wish is to convey an idea
of the meaning and the importance of the problems
of fundamental astronomy, and to show that far from
being uninteresting remains of a past period, their solu-

tion has become even more urgent by the newest de-
velopments of several branches of modern astronomy.

• Groningen Publications, 28.
" A considerable difference in average velocity would arise if the percentage

of high-velocity stars (cf. Oort, B.A.N. 23) were not the same for all

magnitudes.
»» See Rambaut, Men. Not. R.A.S., 1\. 265.

\
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Night Temperature on Mt. Etna.

T^HE observatory on Mt. Etna is perched high
-* up on a plateau of the volcano known as the
Piano del Lago beneath the summit ridge, which rises

about 1000 feet higher. It is sometimes noticed by
the officials, who only reside a few days in each
month, that a curious rise in temperature, amounting
to a couple of degrees or so centigrade, occurs during
the middle of the night, constituting a well-marked
secondary nocturnal maximum in the diurnal varia-
tion of temperature. During a visit to the station in

August 1920, Prof. Filippo Eredia noticed that the
nocturnal inversion in the regular fall of temperature
was associated with the arrival of sulphurous fumes
from the crater, but notwithstanding the contem-
poraneous occurrence he does not attribute much
causal connexion between the two phenomena. A
dozen cases, as shown by thermograph records, are
discussed by him in a paper contributed to vol. 31
(1922) of the Rendiconti della Reale Accademia
Nazionale dei Lincei. Most of them occurred in the
summer, and in conditions both of calm and of wind
of different forces and directions, chiefly N.E. and
N.W. The calm cases with clear sky are shown to
be analogous to similar nocturnal inversions in other
mountain regions, and are attributed partly to the
slow descent of air from the summit ridge whereby
it is warmed by adiabatic compression, and partly to
the latent heat of misty condensation due to the
previous general nocturnal chilling of the atmosphere.
This, however, is not quite convincing; the effects

are too complex to be explained on a purely qualita-
tive basis. The cases with strong wind are found
to be associated with a great difference of tempera-
ture between the interior of Sicily and the eastern
flanks of Etna, giving rise to a circulation which
carries warmer air to the high-level station. At
Catania on the coast near sea-level there are no cor-
responding night inversions of the diurnal range of
temperature.
Although the above are only examples of secondary

night maxima, the inversion of the regular variation
not being nearly marked enough to override the
primary day maximum in 24 hours, it is probable that in
the latitude of Sicily, where the range of temperature
between day and night is at all seasons large, such
minor irregularities in the diurnal course of tempera-
ture attract more attention than they would in a higher
latitude, where during the very short days of winter
the diurnal range is small and liable to be obliterated,
or even occasionally entirely inverted, by the very
rapid and conspicuous irregular variations of tem-
perature. In England, for example, during the
month of December it is no very rare event for night
to be warmer than day : for should frosty air begin
towards evening to be replaced by a warm, humid
current from the Atlantic, not only will the frost be
swept away, instead of intensified, as night comes on,
but the thermometer may easily rise to 50° F. or
above in the middle of the night.

L. C. W. B.

The School of Hygiene in London.

A N inquiry at the Ministry of Health relating to
"^*- the proposed School of Hygiene in London has
elicited the following statement of the position of the
scheme.

In May 192 1 the committee on Post-Graduate
Medical Education, under the chairmanship of the
Earl of Athlone, published its report, recommending,
inter alia, the establishment of an Institute of Medi-

cine in association with the University of London,
in which instruction should be given in public health
and other departments of medicine. This sugges-

tion was further explored by a small Departmental
Committee and detailed proposals were formulated.
The University of London and the Government

were, however, unable to find the money to establish

an Institute of Medicine such as Lord Athlone's
Committee had contemplated, and in these circum-
stances the proposals were brought to the notice of

the trustees of the Rockefeller Foundation, whose
representatives had recently been in consultation with
the authorities in Great Britain. The trustees of the
Foundation generously agreed to provide two million

dollars for the establishment of the Institute, to be
called the School of Hygiene, the British Government
undertaking to make an annual grant towards the
upkeep of the School. Preliminary work was under-
taken for the preparation of plans and estimates, and
a site has been selected.

It has been decided that the School when estab-

lished shall be affiliated with the University of

London but managed by a separate governing body,
for which a charter of incorporation will be sought.

Pending the presentation of a petition for the
charter, the Minister of Health, with the concurrence
of the trustees of the Rockefeller Foundation, has
appointed a transitional executive committee. The
functions of the committee will be to appoint a
director, to arrange for amalgamation or co-ordination

between the School and other institutions working
in similar or closely related spheres, to prepare plans
for the new School, and to begin building, unless in

the meantime it has been possible to set up the
permanent governing body. The members of the
committee are : The Rt. Hon. Neville Chamberlain
(chairman), the Rt. Hon. the Viscount Burnham,
Capt. Sir Arthur Clarke, Sir Walter Fletcher, Lieut.

-

Col. Fremantle, Sir Harry Goschen, Sir George New-
man, Sir Cooper Perry, and Sir Arthur Robinson, with
Mr. L. G. Brock, of the Ministry of Health, as

secretary.

University and Educational Intelligence.

Aberdeen.—At the Summer Graduation on July
II, the honorary degree of LL.D. was conferred on
Prof. J. Eraser, Jesus professor of Celtic in the
University of Oxford.

Mr. William Thomas received the degree of Ph.D. for

theses on {a) The influence of colloids on reactions

involving gases, and (6) Inorganic complex salts.

The following prizes were awarded : Collie prize

in botany and Sutherland gold medal in forestry to

Mr. J. H. Hunter ; Struthers medal and prize in

anatomy to Mr. J. W. Foster ; Lizars medal in

anatomy to Mr. J. W. Foster and Mr. A. J. W.
Wilkins

; John Murray medal and scholarship in

medicine to Mr. A. Lyall.

The University Court has decided to make first

appointments, in the coming autumn, to the newly
founded chair in engineering and to the Cruickshank
lectureship in astronomy and meteorology.

Cambridge.—Mr. D. C. Carroll, Trinity Hall, has
been elected to the Michael Foster research student-

ship ; Dr. C. C. Worster-Drought, Downing College,

has been elected to the E. G. Fearnsides research

scholarship.

London.—At a meeting of the Senate held on
July 18, the title of reader in organic chemistry was
conferred on Dr. O. L. Brady, of University College ;
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and the title of emeritus professor on Prof. W. D.
Halliburton, on his retirement from the chair of

physiology at King's College, which he has held
since 1890.
The degree of D.Sc. [Chemistry) was conferred

on Mr. Jnanendranath Mukhopadhyay (University
College) for a thesis entitled The Adsorption of

Ions and the Precipitation of Suspensoids by Elec-
trolytes."

St. Andrews.—The Senatus Academicus will, on
the occasion of the installation of Mr. Rudyard
Kipling as rector of the University, on October 10,

confer the honorary degree of LL.D. on Sir James G.
Frazer, author of the " Golden Bough," and on Sir

John Bland-Sutton.
Twenty-five years ago the Medical School of the

University was re-organised, and Dr. A. M Stalker
was appointed the first professor of medicine under the
new conditions. The successful development of the
School owes much to Prof. Stalker's great abilities, to
his personality, and to his veneration for the Uni-
versity of his adoption. Prof. Stalker having inti-

mated his resignation of the chair of medicine, the
Senatus Academicus recorded a special minute ex-
pressing appreciation of his loyal service.

The University Court has decided to proceed with
a scheme for building additional storeys to the exist-

ing teaching laboratories for physics and chemistry
and connecting the two by a central building.

The University of Wales has conferred the honorary
degree of D.Sc. upon Sir Charles Sherrington.

The following awards tenable at the Imperial
College of Science and Technology, South Kensing-
ton, during the year 1923-24 have been made:—By
the governing body of the College : (a) The Henry
George Plimmer Fellowship in Pathology to Mr.
H. R. Hewer, for research on " The Role of Stimuli
received by the Eye in the Colour Changes of Am-
phibia and Nerve Supply of the Pituitary," value
about 300/. ; and (6) The Gas Light and Coke Com-
pany's Research Fellowship, just established by the
Company for the purpose of encouraging experi-
mental research in relation to carbonisation, gaseous
fuels and combustion, to Mr. F. R. Weston, for " The
Spectroscopic Investigation of the Flames of Carbon
Monoxide and Hydrogen and matters cognate there-
to," value 175/., together with an allowance towards
the expense of the research. By the Trustees of the
Beit Fellowships for Scientific Research : Research
fellowships to Mr. H. W. Buston, for a continuation
of his work on the " Nitrogenous Metabolism in
Plants," and to Mr. O. M. B. Bulman, for research on
" Stratigraphical Geology : The Fauna of the Shine-
ton Shales," value 250/. per annum each.

The coming of age of the Manchester Municipal
College of Technology was celebrated on July 5 and 6
by a soiree each evening in the College buildings.
The guests were received on the first evening by
Viscount Burnham, the Lord ]\Iayor of ^Manchester,
and Alderman West. After the reception Viscount
Burnham addressed the gathering and congratulated
the city of Manchester on having an institution which,
while forming a Faculty of the University, was in
touch also with the industries of the district. He
spoke of the constantly increasing need for the
application of science to industry, and of the import-
ance of selecting appropriate occupations for young
people starting work. He saw in the College an
efficient instrument for achieving these purposes.
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Among other distinguished people, Vi.scount Burnham
wassupported by the Vice-Chancellorof the University,
Mr. Mouat Jones, principal of the College, and Mr.

J. H. Reynolds, wno was the first principal of the
College. The guests were each presented with an
illustrated pamphlet, " An Historical Account of the
Origin and Development of the Municipal College of
Technology, Manchester," written by Mr. Reynolds.
The whole of this striking souvenir was produced in

the Printing and Photographic Technology Depart-
ment of the College.

As a mark of appreciation of Sir Michael Sadler's
stimulating work for the University of I^eds during
the twelve years in which he has held the office of

Vice-Chancellor, it has been decided to establish a
memorial in the University in the form of his portrait
and a fund for a.ssisting necessitous students. Sub-
scriptions—restricted to 5/. in an individual gift

—

are invited for these purposes. In Yorkshire, and
to past and present members of the University, the
results of Sir Michael Sadler's devoted work for the
development of the University are richly manifest,
and the response to the appeal is sure to be ready
and generous. There are in addition many who
hold Sir Michael in the highest esteem, on account
not only of his labours as Vice-Chancellor but also

for his untiring activities on behalf of educational
freedom and growth in institutions of all grades.
He has been the uncrowned leader of education in

England—indeed, in the Empire—for a generation,
and the opportunity of expressing regard for what
he has done will be widely welcomed. Contributions
should be made payable to the Treasurer of the
Sadler Fund and sent to the University, Leeds.

The Universities of Oxford and Cambridge Bill to

give effect to recommendations in the report of the
Royal Commission of 1919-22 was read a third

time in the House of Commons on Friday, July 20.

The Bill provides that there shall be two bodies of

Commissioners, one for each University, and directs

them to make statutes and regulations in general

accordance with the recommendations of the Royal
Commission, but with such modifications as may
appear expedient. The Universities are given the
power independently of the colleges to prescribe

what contribution should be made by the colleges

for university purposes. The provisions of the Act
of 1877 are modified, so that trusts less than sixty years
old can be altered with the consent of the trustees.

The Marquis of Bath, in moving the second reading,

remarked that if it were necessary to reduce the

amounts of the grants recommended by the Royal
Commission, cuts would have to be made pro-

portionately from the amounts for general purposes,

for libraries, for women's colleges, and for extra-

mural boards. On the motion for the third reading,

Mr. J. R. M. Butler proposed an amendment amount-
ing to a direct instruction to the Commissioners to

take action by giving women full membership at

once of the University of Cambridge. It was pointed
out by the president of the Board of Education that
it made a very considerable difference whether having
appointed a number of distinguished men to control

the working of a university they resolved that the

House of Commons should limit their discretion.

The amendment was rejected by 150 votes to 124.

An amendment providing that, in making any
statutes or regulations, the Commissioners should
have regard to the need of facilitating the admission
of poorer students to the Universities and colleges,

was agreed to. The list of Commissioners includes
the names of Sir A. E. Garrod, Sir T. L. Heath,
Sir R. T. Glazebrook, and Sir H. K. Anderson.

\
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^ Societies and Academies.
London.

The Faraday Society, July 2.—Prof. A. W. Porter,
past-president, in the chair.—A. Ferguson : On a
relation between surface tension and density. Macleod
has shown empirically that for a number of un-
associated liquids, 7 = C(pi-p«)*, where 7 is the
surface tension of the liquid at any temperature,
Pi - p^ the difference between the orthobaric densities
of the liquid and the vapour at that temperature,
and C a constant which is independent of the tem-
perature. This expression is referred to the power
law connecting surface tension and temperature
first put forward by van der Waals but not generally
known, and the Eotvos equation.—U. R. Evans :

The law of definite proportions in the light of modern
research. Many of the series of solid solutions met
with in alloys show a maximum melting-point {i.e.

a maximum thermal stability) at a composition
indicated by a simple atomic formula {e.g. AuMg)

;

it is customary to describe this member of the series
as an " inter-metallic compound," and to regard it

as the parent of the series. But in cases where there
is a maximum hardness {i.e. maximum mechanical
stability) at a composition indicated by a simple
atomic formula {e.g. AgAu), or where there is an
abrupt change of chemical behaviour (a parting limit),
it is not at present customary to apply the word
" compound.". The fact that the maximum stability
usually occurs at a composition expressible by a
simple formula is often capable of a physical ex-
planation. Many of the oxides of metals with more
than one valency have a variable composition ; e.g.

pure FcgOi and FegOa may be regarded as the " end-
members " of a series. Likewise homogeneous
bodies of variable oxygen-content occur among
the oxides of platinum, iridium, nickel, molybdenum,
tungsten, and possibly silver, lead, and thallium.
Chlorides of thallium, sub - chlorides and sub-
bromides of bismuth, and sulphides of copper, nickel,
and cobalt show similar series of homogeneous
substances.—J. Grant and J. R. Partington : Con-
centration cells in methyl alcohol. The E.M.F. of
concentration cells formed from solutions of silver
nitrate in methyl and ethyl alcohols as determined
by Wilson agrees with that calculated from Nernst's
formula only for the latter. Good agreement has
been found, however, in both cases.—F. G. Tryhorn
and S. C. Blacktin : The formation of anomalous
Liesegang bands. Two examples of the production
of anomalous Liesegang bands are cited in addition
to the case of lead chromate in agar gels first noticed
by Hatschek. The substances formed crystallise
from the respective gels more readily in the light than
in the dark.—J. B. Firth : Determination of the
density of charcoal by displacement of liquids. It
has been shown that the apparent densities of cocoa-
nut shell charcoal and sugar charcoal have been
determined after definite intervals, for several liquids.
The values obtained increase with the time of contact
between the liquid and the charcoal. Further, the
final density value varies with the different liquids.
It would appear that the rate of change in the density
value and also the final density will be determined
by the rate of sorption and sorptive capacity re-
spectively.

Edinburgh.
Royal Society, June 18.—Prof. F. O. Bower,

president, in the chair.—F. Walker : The igneous
geology of the Dalmeny district. The igneous rocks
of the Dalmeny district may be divided into three
groups :— (i) Basaltic lavas of Dalmeny type which
are of undoubted Lower Carboniferous age. (2) A
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suite of sills which bear analcite and occasionally
some nepheline. These sills are probably to be
reckoned as the underground manifestation of Lower
Carboniferous volcanic activity. (3) A group of

quartz dolerite sills which belong to a later phase
of intrusion and appear to be connected with Permo-
Carboniferous earth movements. The second group
contains some interesting petrographical types includ-
ing teschenite, camptonite, and theralite! All three
types are represented in the Mons Hill sill, which is

of great complexity.—Miss Elizabeth Gilchrist : The
slow oxidation of phosphorus. Phosphorus glows in

air but not in oxygen at high pressures ; some gases
act as poisons while others act as promoters of the
glow. The reaction appears to take place in two
stages

; phosphorus trioxide being produced in the
first stage without glowing, and phosphorus pentoxide
in the second stage with glowing. The hindering
effect is ascribed to the production of an anticatalyst,
which probably consists of negatively charged
molecules.—G. A. Carse and D. Jack : On the X-ray
corpuscular emission from iron in a magnetised and
unmagnetised state. According to Ewing's theory
of magnetism there is something in the iron atom
that turns in response to an applied magnetic field.

Experiments on the X-ray corpuscular emission from
iron in a magnetised and unmagnetised state show
that in. the iron atom either the part that turns
does not emit an appreciable number of electrons
or the chance of ejection is not affected by the
orientation.—Lancelot Hogben : The mechanism of

amphibian colour response. The pituitary gland of

mammals, birds, reptiles, amphibia, and fishes con-
tains a substance which exercises a highly specific

effect upon the melanophores of amphibia, inducing
a condition of maximal expansion which is not
precisely simulated by other drugs or tissue extracts,

which agree in their action on plain muscle with
pituitrine. The action of pituitary extract on melano-
phores is local and direct. Like other pituitary
antacoids, the melanophore stimulant is destroyed
by trypsin. Like the oxytoxic principle, it is more
stable to acid hydrolysis than the pressor substance,
and is mainly located in the posterior lobe of the
fresh mammalian gland. After removal of the
pituitary (whole gland) in both adult frogs and
larval salamanders, the melanophores remain per-
manently in a state of maximal contraction, even
when the animals are exposed to optimum conditions
for producing pallor. When injected with pituitary
extracts they expand fully ; but the animals regain
pallor even under exposure to those conditions which
invariably produce melanophore expansion in normal
or partially hyopohysectomised animals. The evi-

dence for a direct nervous control of amphibian
colour response is inadequate. Pituitary secretion

fluctuates in correlation with conditions which evoke
pigmentary change.

Sheffield.

Society of Glass Technology (Leeds meeting),

June 20.—W. E. S. Turner : Specifications in the
glass industry. Certain types of glass, such as that
used for optical purposes, are bought on specification

and must conform strictly to certain properties. In
the case of containers for liquids and solids, no
attempt is made to manufacture or purchase on the
basis of specification. If the glass industry insisted

on furnace material makers providing, for example,
refractories to specification, then the glass manu-
facturers themselves should at least show they are

prepared to supply their own goods to specification.

—Th. Teisen : Notes on the design of pot arches.

Modern types should contain good facilities for heat
distribution and control ; they should also combine
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^ood conditions for working and firing with easy
installation and economy of space. In one type
described, water is kept dripping on the firebars

and on a plate arranged in front of them, thereby
producing a certain amount of steam ; this helps

to retard the drying of the suiface parts and allows

the inside to evaporate its moisture at the same
rate as the outside. This type takes up little space
with proportionately less building cost, and results

in practice are satisfactory.—S. English : Notes
on the Ashley bottle machine. To one familiar only

with modern glass-forming machines, it is surprising

to learn that the home of bottle-making machinery
is on this side of the Atlantic, The first machine
to make narrow-mouth bottles at all satisfactorily

was designed and built by H. M. Ashley at Ferry-
bridge (Yorkshire), about 1886.

Paris.

Academy of Sciences, July 2.—M. Albin Haller in

the chair.—Auguste B6hal : The fourth International
Congress of Pure and Applied Chemistry. An account
of the conference held at Cambridge on June 16-21.

—

Ch. Gravier : The adaptation to tree life of a Mada-
gascan crab.—Henri Villat : A singular integral

equation and a problem in the theory of vortices.

—

J. B. Senderens : The manufacture of ethyl and
methyl ether. A study of the conditions (temperature
and strength of sulphuric acid) for maximum yield

of these ethers from their respective alcohols. For
methyl ether, with sulphuric acid of the strength
H2SO4 . 2H2O and at a temperature of 160° C.-i65° C,
the ether can be made continuously at the rate of

250-300 c.c. per minute.—Bertrand Gambler : The
curves of Bertrand and the deformation of quadrics.

—

Richard Birkeland : The resolution of algebraic
equations by a sum of hypergeometric functions.

—

J. Haag : Certain particular states of a gaseous mass,
agreeing with Maxwell's law.—A. Lafay : The
arborescences traced out by the positive silent

discharge.—Felix Michaud : The electrical properties
of jellies. In an earlier communication the author
showed that a jelly, when traversed by an electric

current, contracts at the anode and swells at the
cathode. From this it follows that a jelly submitted
to a pressure gradient should show potential differ-

ences. This conclusion is verified experimentally.

—

F. Wolfers : The deviation of the X-rays at the
surface of bodies, and the effects produced by a slit.

—

A. Lepape and A. Dauvillier : The fine structure of

the limits of high-frequency absorption. The L
limits of xenon.—M. Marsat : A combination of
reflectors. An account of^n optical arrangement of

mirrors for use on motor cars, satisfying the condition
that a beam should be cast at least 100 metres in front
of the car, but with no dazzle at a height more than
one metre from the ground.—Xavier Wache :

Quantitative researches on the ultra-violet spectrum
of copper in aluminium. With aluminium contain-
ing 5 per cent, of copper, 35 copper lines were photo-
graphed for wave-lengths between 2179 and 3274
international units. Alloys containing i, 0-5, 0-2,

0-05, o- 01, and 0-005 percent, of copper (in aluminium)
were examined with the same Hilger spectrograph,
and the gradual disappearance of the lines shown.
For the 0-005 P^"* cent, alloy only the two lines

3247-5 and 3273-9 remained.—A. Marcelin : The
isothermal compression and expansion of superficial

solutions. By superficial solutions is meant such
systems as a monomolecular layer of oleic acid on
water. Two forms of apparatus are described for
measuring the changes in the surface tension.—M.
^olweck : A helicoidal molecular pump. A descrip-
tion, with diagram, of a modified form of Gaede pump,
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with details of the results obtained by it.—E. Carrt^re
and Cerveau : Determination of the lx)iling-point and
dew-point curves of mixtures of hydrobromic acid and
water under a pressure of 760 mm.—E. Darmois :

Polarimetric observations on tartar emetic, and
tartrate and malate of uranyl. The precipitation of
antimony oxide from ordinary tartar emetic solution
by the gradual addition of potash has been followed
by means of the jwlarimeter. The first reaction is tin

precipitation of SbjO, and formation of potassium
tartrate : beyond a certain point the addition of mor<
potash leads to the formation of a new la;vorotator>
compound, not yet isolated. The same method
applied to the study of uranyl tartrate and malate
leads to the conclusion that complex acids resembling
tartar emetic are formed.—Mme. N. Demassieux

:

The equilibrium between lead iodide and the iodides
of potassium and ammonium in aqueous solution.—F.
Bourion and E. Rouyer : The association of mercuric
chloride. From a study of the rise of the boiling
point of solutions of mercuric chloride of varying
concentration, evidence of the existence of the
molecule (HgCl2)s has been obtained.—Andre Job and
Rene Reich : The existence of organo-magnesium
compounds containing arsenic.—^L. Hackspill and
G. de Heeckeren : A new volumetric method of

elementary analysis. The organic compound is burnt
with copper oxide in a silica tube in vacuo, the water
formed condensed at - 80° C, and the carbon dioxide
and nitrogen pumped out and analysed. The water
is afterwards allowed to react with calcium hydride,
and the hydrogen measured. In this way the whole
operation is reduced to a gas analysis.—Paul Woog :

The hydration of hydrocarbons. The carefully dried
oils were allowed to take up moisture from moist air,

and the amount of water taken up was measured by
the resulting change in the electrical conductivity.
Difference in the amounts of water taken up under
these conditions was observed for different classes

of oil.—F. Ehrmann : Discover)' of evidence of the
Tyrrhenide in the region west of Bougie (Algeria).

—

G. Pontier : The fossil elephants of England : the
presence of Elephas trogontherii at the extreme base
of the forest bed of Cromer.—Pierre Dangeard :

Remarks on the state of the oil in the interior of

oleaginous seeds.—L. Blaringhem : The mosaic of

the sexes in a hybrid of wild sorrel {Rumex Acetosa x

R. scutatus).—Emile Haas : Experiments on the
states of regional and relative adaptation of the retina.

—Emile Devaux : The pace of development in

interfecundity.—A. Pezard and F. Caridroit : G>-n-

andromorphism in the Gallinaceae.—Anna Drzewina
and Georges Bohn : Retarded effects of the dilution

of the sperm on the development of the egg of the

sea urchin.—Edouard Chatton and Andre Lwoff

:

The evolution of the Infusoria of the lamellibranchs.

The primitive forms of the phylum of the thigmo-
trichs : the genus Thigmophrya.
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Prevention of Venereal Disease.

THE report of the Committee of Inquiry on Venereal

Disease recently published ^ has been awaited

with interest. It is a short report, as reports go, and it

is an unanimous report, a result ardently desired by all

those who have the matter at heart. The conflict of

opinion on how best to root out venereal diseases from

the community will still be remembered. It was

voiced mainly by members of two societies, the National

Council for Combating Venereal Disease and the Society

for the Prevention of Venereal Disease, and was pro-

minent both in the lay and medical press. The tone

and publicity of the discussions seemed at the time

regrettable, but it certainly aroused wide interest and

helped to spread a knowledge of the main facts about

the diseases, and in the end led to the calling together of

this committee, the report of which, we believe, will

give a fresh impetus to the attack on tliis world-wide

infection. If the report should succeed further in

uniting the fighting forces in this country, and make

the two societies, which have in truth a common aim,

join forces, this would be a crowning achievement.

Both have expressed officially or otherwise their

acceptance of the report. The co-operation of the two

bodies would be so greatly for the good of the cause

that we trust mutual goodwill will surmount any diffi-

culties that remain.

The committee was a medical body appointed to

consider the medical aspects of the subject under the

chairmanship and vice-chairmanship of Lord Trevethin

and Mr. Tomlin, K.C., respectively. Morals and

medicine have always been hable to become entangled

together, and on the subject of these diseases it is

particularly difficult to avoid confusion in the public

mind. The terms of reference to the committee made

it very clear that the medical aspects only were to be

considered. The terms were as follows :

" To consider and report upon the best medical

measures for preventing venereal disease in the civil

community, having regard to administrative practica-

bility including cost."

The committee evidently realised that, in considering

only medical measures for the prevention of venereal

disease, it was not dealing with the whole problem^ of

prevention. This is clearly set out at the beginning of

the report
—

" having regard to the nature and origin of

venereal disease the committee feel that . . . medical

measures alone can never operate as an absolute pre-

ventive of disease, but their success must always depend

largely upon the attitude towards them of the com-

munity and the co-operation of the community in

securing their largest effect." How dependent a public

• Ministry of Health : Report of the Committee of Inquiry on Venereal

Disease. Pp. 15. (London: H.M. Stationery Office, 1923.) 3rf.net.
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health authority is on public education and public

co-operation for the effective control of any infectious

disease was well demon 'y the difficulties en-

countered in dealing witli uu it. cat smallpox epidemic

at Gloucester, and yet smallpox is not usually a disease

easy of concealment, there is no transgression of social

standards implied in acquiring the disease, and it is of

limited duration. All these facts should make it easy

to control as contrasted with venereal diseases. In

the latter, concealment is further aided by there being

usually an absence of disablement from work ; indeed,

the symptoms may be so slight that the patient may be

ignorant of being infected.

With these facts in mind, the conclusions of the com-

mittee on the question of notification of venereal

diseases will, we think, meet with approval by the

majority. The committee has reported against the

introduction of notification in any form, on the grounds

that as the disease can only become known to the

doctor by a voluntary act on the part of the patient,

concealment of disease is likely to follow notification,

and it would prove a backward step. A modified form

of notification, limited to those patients who, having

presented themselves for treatment, failed to continue

until cured, would impose a penalty on those who had

at least shown some care for their health while letting

the careless go scot-free. Another difficulty which is

emphasised is the absence of any generally accepted

standard of cure, and until this has been worked out,

insistence under compulsion on a long course of treat-

ment is wisely considered to be outside administrative

practicability.

Turning to the controversial question of the preven-

tion of disease by disinfection, either self-disinfection or

skilled disinfection at the hands of a trained person, the

committee agree that disinfectants do disinfect, given

that the application is thorough^ prompt, and that the

disinfectant is appropriate. It stresses the fact that,

to a large extent, exposure to infection takes place

under conditions in which neither promptness nor

thoroughness are likely to be exercised, and that the

success of any public facilities for self-disinfection in

the civil community is Ukely to be very small. But

though in the opinion of the committee the majority

would fail, a minority should succeed, and no obstacle

should be placed in the way of private purchase

of appropriate disinfectants. The law does not

to-day permit the sale of ad hoc disinfectants. In order

to obtain them the public must have either a doctor's

prescription or be able to ask for what it wants by the

exact name. The report advises the alteration of the

law to allow of the sale of disinfectants in an approved

form, with instructions for use approved by some com-

petent authority. The suggestion that the Medical
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Research Council should be invited to undertake this

task will, we hope, be received favourably. That body
is already responsible for the standardisation of the

arsenical compounds used in the treatment of syphilis,

and its authoritative and independent position would

make it particularly suitable for this undertaking. It

is specifically advised that the commercial advertise-

ment of such disinfectant should Ije prohibited. The
importance of self-disinfection will find expression first

among the educated classes, and from these will pene-

trate, as temperance did, into the minds of the com-

munity as a whole.

The general application of a system of skilled disin-

fection, which would necessitate the establishment and

maintenance of buildings and also of attendants, is

dismissed on the grounds of impracticability and cost,

but in a later paragraph the committee shows an appre-

ciation of the value of an experiment such as was

made at the Manchester Ablution centres, and suggests

that local authorities should be assisted to carry out

experimental schemes for the prevention of venereal

diseases, as for example in dock areas, where local con-

ditions demand special measures. This, we think, is an

excellent method of gaining administrative experience

and of educating the public. It has already received

official sanction in the past, and we hope that energetic

local authorities will take advantage of the suggestion.

In addition, however, to medical measures for pre-

venting disease in, or minimising the risk of disease

to, persons exposed to infection, there are those for

rendering non-infective, and curing, diseased persons.

With regard to the latter, the committee remarks that

"speaking generally, the general medical practitioner

is not yet adequately equipped with the most advanced
knowledge of venereal diseases and their treatment to

enable him to deal competently with all the cases that

come before him, and that an improvement in medical

education in regard to venereal disease is necessary."

The present clinic system receives a full measure of

approval, and extension and improvements are asked

for. The importance of the educative work that is done

in the clinic is stressed. The actual sufferer from the

disease is almost the most important person to teach

where limitation of the spread of disease depends so

greatly on voluntary individual action. The doctor's

words will always carry most weight with the patient,

and we believe that most medical officers of clinics

realise this and carry out this part of their work with

self-sacrificing devotion ; but patients may be stupid

and ignorant and need often repeated explanations, the

doctor's time and endurance are limited. Printed

instructions and warnings are less impressive than

the spoken word. The recommendation that trained

social workers should be attached to the staff of clinics
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to give supplementary teaching as well as general

advice and assistance will, we hope, receive attention.

We think that this is one of the most important of the

recommendations. It is, in fact, no new departure, but

at present the need for such work is not generally

realised, and the number of clinics to which workers

are attached is limited.

The work of ante-natal clinics is strongly commended.

The position to-day as regards congenital syphilis is

extremely encouraging. It seems within the bounds of

possibility that inherited syphilis may cease to exist

some day, so effective is the treatment of the syphilitic

mother during pregnancy in securing a healthy baby,

though sufficient time has not yet elapsed since the

beginning of ante-natal treatment for any one to say

that so insidious a disease as syphilis can be wiped out

with certainty in every case.

A short paragraph summarily directs attention to three

sources of disease which need tackling, although they

present serious administrative problems. The three

sources mentioned are infected immigrants, infected

seamen, and infected mental defectives. The matter

of arrangements for the treatment of infected seamen

has already received much attention, but more remains

to be done. The adequate care of the slightly feeble-

minded and infected individual is of great importance

to the community ; as a focus of infection he or she

may do an infinite amount of harm. No amount of

teaching will develop a sense of responsibility, and

temporary or permanent control is necessary.

The report shows us, in conclusion, how best to lay

out our limited pubUc money : first, in the treatment

of disease ; secondly, in teaching the public about the

diseases ; thirdly, in improvement of the conditions of

living, i.e. houses, general education, and facilities for

healthy recreation. It ends by directing attention to

the decline in the numbers of sufferers from venereal

diseases as shown by the clinic figures during the last

two years. As, however, these still show an enormous

prevalence of disease, no relaxation of effort can be

allowed. The work of education on the subject of

disease is, moreover, one that must be continued for

all time. We cannot hope that venereal diseases will

ever cease to exist, and their control will always depend

on the enlightenment of the public. It is to be hoped

that this report, issued at the very low price of T)^., will

be widely read, for it concerns a subject of world-wide

importance, and any summary discussion must neces-

sarily leave untouched many important points with

which it deals.

Lord Dawson, through whose efforts the committee

and consequently this report came into being, is to be

congratulated on the performance of a valuable public

service.
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Physics and its Applications.

A Dictionary of Applied Physics. Edited by Sir

Richard Glazebrook. In 5 vols. Vol. 4 : Light

—Sound—Radiology. Pp. viii + 914. (London :

Macmillan and Co., Ltd., 1923.) 635. net.

THERE was a time, not so very long ago, when

the student of physics could reach down from

his shelves " Ganot " or " Deschanel " and, " laying

flattering unction to his soul," could proceed to master

their contents with the comforting if misguided assur-

ance that here all useful knowledge was displayed.

No such vanity of outlook is possible to the present-day

student. The physics of this generation is teeming with

such vitality, is making such gigantic strides and devour-

ing at such a pace the boundaries of its sister sciences,

that it threatens to overwhelm those of its devotees

who vainly seek to achieve an all-round distinction.

The full truth of this is patent to the reader (and

reviewer) who has attempted to survey the amazing

compendium of knowledge in the various volumes of

the " Dictionary of Applied Physics " which have been

issued under Sir Richard Glazebrook's editorship.

The Dictionary has become, as it was bound to become,

a pillar of physical science and a fascinating mine of

information, indispensable alike to the teacher, student,

and investigator. One had been tempted to wonder

whether the high standard set in the earlier volumes

could be sustained, but a critical survey of the latest

new-comer is amply reassuring. Sir Richard goes on,

in fact, from triumph to triumph. Volume 4, which

is devoted to light, sound, and radiology, shares in

common with its predecessors a clarity, vigour, and
" first-handedness " which are characteristic only of the

investigator who is in close contact with his subject

and endowed with the art of expounding it.

By far the greater part of the present volume is

occupied with optical subjects. The first article is

one by Dr. A. E. H. Tutton, who gives a short account

of crystallography dealing, inter alia, with a number

of ingenious instruments of his own design which have

been employed in his extensive and well-known

researches. Dr. John A. Anderson, of the Mount

Wilson Observatory, refers briefly to the manufacture

and testing of diffraction gratings. One learns that

the general impression which prevails that the con-

struction of a successful ruling machine is bound up

with the manufacture of a perfect screw is erroneous.

It is not difficult to make screws uniformly accurate

to 117777^(^X7 i"ch, but much more difficult to avoid errors

due to faulty mounting. " The Theory of Diffraction

Gratings," by Mr. J. Guild, of the National Physical

Laboratory, forms a succinct though abbreviated

companion article to Dr. Anderson's. Mr. Guild is
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also responsible for an cvi client siiinin;irv of the

physics of the human t}

Several articles on glass [olknv, wriilcn Iroin different

points of view by Mr. E. A. Coad-Pryor, Mr. VV. H.

Withey, and the late Mr, Harry J. Powell. Mr. J.

Rheinberg discourses on graticules and platinised glass
;

and the Paterson-Walsh height-finder, which found

application in anti-aircraft work in the War, is described

by Mr. J. W. T. Walsh.

Dr. W. W. Coblentz, of the Bureau of Standards,

Washington, writes briefly on infra-red transmission

and refraction data and includes a number of useful

tables. An article on the kinematograph by Dr. J. W.

French sets out in interesting fashion the main physical

points which have had to be dealt with in bringing the

instrument to its present state of development. Light

filters are discussed by Dr. C. E. Kenneth Mees, and

magnetic rotatory power by Prof. T. M. Lowry.

A long article on the optics of the microscope by

Prof. A. E. Conrady deals comprehensively with a

subject which normally receives inadequate attention.

There is a wide gap between the optics of the text-book

and that of the practical optician, and here we find

the gap bridged by an acknowledged authority.

Microscopy with ultra-violet light, and the enhanced

resolution that it effects, are the subject of a very

interesting article by Mr. J. E. Barnard.

Commander T. Y. Baker sets out in a noteworthy

contribution the main underlying facts of navigation

and navigational instruments. The mathematics of

the Sperry gyroscopic compass are given, and the

author makes reference to the atmospheric difficulties

relating to the use of directional wireless. At times

there appear to be long tracks in the atmosphere

offering preferential facilities for the transmission of

wireless waves, while at sunrise and sunset marked

deviations may occur, directional errors of 20° or more

being of frequent occurrence.

Mr. J. H. Sutclif?e unveils the mysteries of the

specialised technique of ophthalmic optical apparatus.

An article on optical calculations follows, by Mr. T.

Smith, of the National Physical Laboratory, who, in

association with Dr. J. S. Anderson, writes also on

optical glass, including in the article a wealth of numeri-

cal data. The working of optical parts by Dr. J. W.
French is a contribution of great practical interest,

while Mr. T. Smith's very readable monograph on

periscopes contains information much of which we
imagine must here be set out for the first time. A
lengthy and authoritative article by Mr. J. W. T. Walsh

on photometry and illumination is notably up-to-date,

and describes in detail the precision methods in use

at the National Physical Laboratory and elsewhere.

Photographic apparatus is treated very completely by
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Mr. C. W. Gamble, though the section on the modem
development of aerial cameras calls for lengthier notice.

Photographic lenses are dealt with by Mr. T. Smith,

Prof. C. G. Darwin sums up very briefly the present

position of the quantum and radiation theories, in

physics, and this is followed very appropriately by

Dr. W. W. Coblentz's admirable discussion of radiation

from a practical point of view.

Two useful contributions on radioat 1 1 \ 1 1 \ .md radium

by Dr. E. A. Owen might advantageously have been

permitted a lengthier treatment. The radium testing-

work of the National Physical Laborator)' has been of

vital importance to the radium market in Great Britain,

and we find the methods of test fully set out here. An

article on radiology deals largely with the industrial

developments of X-rays and the work of the National

Physical Laboratory on X-ray protection.

The supreme importance of the short-base range-

finder in the War needs no emphasis here. It forms

the subject of an arresting contribution by Prof. F. J.

Cheshire. The fighting services in Great Britain have

favoured the " coincidence " type of range-finder, while

the Germans employed the Zeiss " stereoscopic

"

pattern. In the laborator>' there appears to be little

in it as regards the two types, but under service con-

ditions it is easier to train men to get accuracy with

the coincidence type, an advantage which is emphasised

when an operator is working under the intense nervous

strain induced by modern warfare. The battle of

Jutland permitted a comparison between the two

types with almost identical base lines ;
and on a

balance of evidence the coincidence type must, Prof.

Cheshire states, be given first place.

Lord Rayleigh writes on the scattering of light by

gases, a subject with which his name and that of the

late Lord Rayleigh have noteworthy association.

Prof. E. H. Barton has a long and interesting article

on sound and musical instruments in which is included

a good, if somewhat brief, discussion of the question

of the acoustics of buildings, a subject which is greatly

to the fore at present, and is now receiving attention

at the National Physical Laboratory and elsewhere.

Attention is directed to the investigations of Webster,

and in particular of the late Prof. Sabine in the United

States, work which is not sufficiently known in Great

Britain. We cannot afford to have many repetitions

of the new County Hall of London acoustical fiasco.

Prof. W. L. Bragg touches briefly on sound ranging, a

branch of militar)- activity in which, thanks largely to

the Tucker hot-wire microphone, AVe enjoyed con-

spicuous advantage in France during the War.

Dr. T. R. Merton writes authoritatively on modern

spectroscopy. A very informative article on spectro-

scopes and refractometers by Mr. J. Guild includes
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a detailed account of the new National Physical

Laboratory standard spectrometer. Spectrophoto-

metry forms the subject of another article by Dr.

K. S. Gibson^ of the Bureau of Standards.

Major E. O. Henrici deals with spirit-levels and

surveying. A recent development which does not find

a place is the shaping of the level-tube so that the

length of the bubble becomes independent of tempera-

ture changes. Prof. Horace Lamb contributes a short

note on the vibrations of strings.

Prof. R. A. Sampson^ Mr. T. Smith, and Dr. J. S.

Anderson give between them an excellent and up-to-date

treatment of telescopes, while Sir Richard Glazebrook

himself is responsible for a number of short articles on

optics. The volume concludes with an uninitialled con-

tribution dealing comprehensively with the measure-

ment of wave-lengths, which we gather from the

list of contributors is by Dr. W. F. Meggers, of

the Bureau of Standards. Dr. Meggers brings out

in a useful summary table the striking fact that the

range of electromagnetic waves known to science

extends to more than 40 octaves, from the gamma rays

of radium on one hand to the wireless and " electric
"

waves on the other. Since this article was written

the gap of four or five octaves between ultra-violet

and X-rays has been bridged, and now the only un-

explored interval is one of two octaves between the

infra-red and wireless waves.

We have perforce had to omit mention of many
excellent contributions, but the reader will perhaps

discern from what we have cited the quality of the

fare that is set before him.

In conclusion, we consider that the substantial weight

of the various volumes lends support to the view that

they could advantageously be divided into two. We
wonder, too, whether the " dictionary " mode of inter-

polating headings in alphabetical sequence between

the various articles has much to justify it. Each

volume is provided with an excellent index which

could readily be made to serve every requirement, and

will normally be the first resort of any reader seeking

information. G. W, C. Kaye.

The Thermal Decomposition of Wood.

The Destructive Distillation of Wood. By H. M.

Bunbury. Pp. xx-i-320. (London: Benn Bros.,

Ltd., 1923.) 35:?. net.

ONE hundred and fifty million tons of " wood
waste " are produced annually, most of which,

it is claimed, finds no useful application. Possible

methods for the utilisation of this material are its

destructive distillation to give valuable products, its

employment directly as a fuel, its use in paper pro-
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duction, or its fermentation to produce ethyl alcohol.

The first application, and wood distillation generally,

although forming the subject of an ancient industry,

has not hitherto been taken as the sole title of an English

text-book. On account of the important economic

problem involved the author has much to justify his

effort, and from many points of view his book is a

success. The descriptions of plant and processes for

wood distillation and of stills and evaporators em-

ployed in the recovery of the distillation products are

lucid, and while technical details have been considered,

exactness in statement has been maintained.

From an economic point of view the efficient working-

up of the products of distillation is all-important, and

naturally this problem has received careful attention.

The works chemist is confronted, among other

problems, with the isolation of various organic com-

pounds from his crude liquor condensate obtained

when wood is destructively distilled. This hetero-

geneous product contains, in aqueous solution, acids,

bases, alcohols, aldehydes, ketones and other sub-

stances, and in suspension, tarry matter of a highly

complex composition. The author enumerates more

than sixty compounds generally present, in addition

to many others found in the crude oil from soft wood

distillation. On distillation, after the acid products

are fixed, various azeotropic mixtures, both binary and

ternary, are formed, which makes the isolation of the

individual compounds difficult.

The observations of Guillaume and Sorel on the

purification of alcoholic liquors generally by a steam

distillation method are not referred to, but develop-

ments from these researches are considered in detail,

particularly in regard to the production of pure methyl

alcohol direct from crude wood spirit.

Wade and Merriman in their classical work on

constant boiling-point mixtures adopt the term azeo-

tropic for such mixtures instead of hylotropic as

proposed by Ostwald. Young and Lecat also prefer

the word azeotropic with its more defined meaning.

It is therefore to be regretted that in this volume the

older term is again introduced. The author writes of

a particular hylotropic mixture of 90 parts by weight

of acetone, and 10 parts by weight of methyl alcohol,

and later refers to this mixture as the " pure " or

" theoretical " methyl acetone.

The author has given numerous flow sheets, but

these, it is hoped, may be developed in a future edition,

if possible on more quantitative hues. In the technical

records of the Ministry of Munitions the idea of flow

sheets and flow diagrams, not only qualitative but

also quantitative, have been emphasised, and should

set a standard.

The analytical methods are condensed into a dozen

E I
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pages, and offer no novel features. Owing to the

drastic condensation employed, difficulties may occur

in endeavouring to follow the directions. The alka-

linity test for refined methyl alcohol is on the line of

the Government " methyl orange alkalinity test " for

wood naphtha for use as a dcnaturant, though this is

not stated. In the abstracted form in which the test

is described it may be misleading if applied generally.

The separate treatment of physical properties is a

welcome feature in a technical volume of this type.

The scope, ho\v(\ir, is restricted, density and humidity

only receiving consideration. The factor of wind

velocity as an influence on humidity has not been

indicated. More accurate practical means of measuring

humidity {e.g. Assmann's hygrometer) are available

than that described. The main source of reference

appears to be the publications of the United States

Forest Service.

On the assumption that wood cellulose first forms

Isevoglucosan on distillation, the author indicates how

the two rings in this carbohydrate might be broken

up to give many of the usual products obtained on the

industrial plant. Pictet, however, obtained his laevo-

glucosan from a pure cotton cellulose, while it has yet

to be shown that the cellulose from broadleaf or conifer

trees will give appreciable amounts of Isevoglucosan

even on vacuum distillation. It must be recognised

also that the non-cellulose portion of the wood has a

profound influence on the nature of the decomposition.

The author states that "it is now established that the

complex carbohydrates found in plants are produced

in the first place from formaldehyde which is photo-

synthesised in the leaves from CO2 and water," and

two references are given to the work of Baly and

Heilbron. Possibly the word established is too strong

at this stage in the chemistry of plant structure. The

chemistry of wood is restricted to eighteen pages, and

of necessity is incomplete. Two structural formulae

proposed by Irvine for cotton cellulose are given, but

it is not made clear that even the resistant cellulose in

wood has yet to be shown to be of similar constitution.

Indication should be made to the fact that Irvine

obtained his 2:3:6 trimethyl glucose from the highly

methylated cellulose by hydrolysis.

It is stated that charcoals can be represented as

C16H1QO2, and in a footnote it is implied that the formula

is not intended to represent a single chemical com-

pound. Again, in another connexion C10H5O is in-

dicated to be " primary charcoal," and C30H20O3 to

be " secondary charcoal." Giving definite molecular

formulae, rather than percentage composition only, to

these residual products is not considered sound in the

present state of our knowledge.

Charcoal was originally the main product sought
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after in wood distillation for metallurgical needs, but

a substitute has been found in coke. Acetic acid and

methyl alcohol are now the principal products desired.

Organic and biological chemistry are, however, makint-

rapid strides, and soon these products may possibly

be produced more cheaply by processes other than

the thermal decomposition of wood. The gases once

considered unimportant may yet become the mainstay

of the wood distillation process. 1 he outlook, how-

ever, at present is not very hopeful, at least in coal-

producing countries. Recent developments, which are

very well described by the author, have been along

two lines—the carbonising of wood in gas retorts and

in gas producers or generators.

The text shows the mark of careful editing, and onl\

a few errors and misprints have been noticed. In some

instances a lack of uniformity in units occurs. Again,

such statements as " Add HaOj to decompose the re-

maining KMn04," or " i gram €02=1.045 grams of

H , COOH," might be expressed otherwise. There is

too great a tendency to use molecular formulae as a

kind of shorthand in the text.

The volume is more in the nature of a well-written

compilation of current literature than a record of the

author's personal experiences. It contains one hundred

and twenty tables, many of them full-page, as well as

more than a hundred illustrations and photographs

all excellently reproduced. In the printing and

arrangement of the book there is little further to be

desired. The only serious complaint that can be

offered is that the price tends to restrict the book to the

reference librar}- rather than to place it on the shelves

of the industrial chemist and technical student, where it

would be extremely useful. Joseph Reilly.

Clinical Pathology.

A Manual of Clinical Diagnosis by Means of Laboratory

Methods, for Students, Hospital Physicians and

Practitioners. By Dr. Charles E. Simon. Tenth

edition, enlarged and thoroughly re\-ised. Pp.

xxiv + 1125 + 23 plates. (London : Henry Kimpton,

1922.) 425. net.

N any branch of knowledge actively progressing

in many divergent directions it is of course

difficult to keep the whole field of investigation in

proper perspective, and the very keenness of the

workers in the different diWsions tends to keep them

immersed and somewhat solitary in their owti grooves.

This disadvantage specially concerns medicine, in

which it is most desirable that the clinicians and the

laboratory workers should be in close and constant

touch with each other ; to some extent this is effected

by clinical pathology, and the clinical pathologist

I
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should be the equal and companion of the clinical

physician. One -of the deservedly best known text-

books on this important subject is Dr. Charles E.

Simon'S;, first published in 1896^ the tenth edition

of which is now before us. During its life of more

than a quarter of a century^ it has served as a kind of

index of the extent of the subject^ and in this connexion

it may be noted that the present edition is more than

double the size of the first. Dr. Simon^ who speaks

with the authority of a former professor of clinical

pathology, a post he has given up for that of lecturer

in medical zoology in the School of Hygiene and Public

Health of the Johns Hopkins University, Baltimore,

is emphatic in his opinion that even now too little

attention is paid to clinical pathology by hospital

physicians, and that accordingly students and general

practitioners are without an accurate idea of the value

of this means of diagnosis. Dr. Simon advocates the

establishment in every medical school of a chair of

clinical pathology, and that its occupant should in

every respect rank equally with the clinical teachers.

The subject matter of clinical pathology is so con-

stantly increasing that, as the author admits, it is

impossible for a text-book to be actually up-to-date.

The truth of this is indeed shown in this instance, for

the date of its going to press is apparently June 1922,

and there is not any reference to Hijmans van den

Bergh's test for bilirubins in the blood serum, now
much employed in the differentiation of obstructive

from other forms of jaundice, which was first brought

prominently to the notice of British readers by Dr.

J. W. M'Nee's paper in the British Medical Journal of

May 6, 1922.

The present edition has 273 pages more than its

predecessor, and has been largely rewritten, especially

the section on parasitology, which now occupies more

than 100 pages and is illustrated by fifty figures.

The subject of the blood takes up more than a fourth

part of the volume, and, naturally from the great

interest taken in America in the subject of basal meta-

bolism, gives the methods of estimating the hydrogen-

ion concentration of the plasma, the determination of

the carbon dioxide combining power of the plasma,

and the determination of the alveolar carbon dioxide

tension. The estimation of the blood sugar and the

tests for renal efficiency have been brought up-to-date,

though perhaps more might have been said about the

laevulose test in connexion with hepatic insufficiency.

The serological section has been entirely rewritten,

and the author's method of carrying out the Wasser-

mann reaction for syphilis is fully detailed and critically

compared with that of Noguchi. It may be noted

that in the section on parasites, under the heading

of Leptospiras, the genus isolated by Noguchi, the

NO. 2805, VOL. 112]

organisms of spirochgetosis icterohsemorrhagica and of

yellow fever are described with a plate.

The section devoted to the alimentary canal contains

a good account of Rehfuss's fractional analysis of the

stomach contents, which gives an insight into the entire

cycle of gastric digestion, including both the secretory

and the motor activities of the viscus. Lyon's method

of obtaining bile by means of the duodenal tube is

described, but the recent discussion on the validity

of the distinction of the three categories of bile—from

the common bile duct, the gall bladder, and the liver

—

obtained by this procedure is not mentioned.

In the second part of the work, occupying about one-

quarter of its pages, the diseases are arranged in alpha-

betical order with the essential points in their laboratory

diagnosis. In conclusion, this manual may be con-

fidently recommended to clinical pathologists as a valu-

able source for daily reference.

Argumentum ad Communem Sensum.

Universe. By Scudder Klyce. With Three Introduc-

tions by David Starr Jordan, Prof. John Dewey, and

Morris Llewellyn Cooke. Pp. x + 251. (Winchester,

Mass. : The Author, 1921.) 105.

WE are told on the highest authority that there

are things which God has hidden from the

wise and prudent and revealed unto babes. The extra-

ordinary claim which Mr. Klyce makes in this book is

that the whole riddle of the universe has a verifiable

solution which can be made plain to a child of six.

Quantitatively indeed, the child might find this book

an overdose, but qualitatively it would understand the

argument. The author speaks from knowledge, for

he tells us he has tried it and found it is so. The

preliminary prospectus is so extravagant, and the

account of the conception and production of the book

(which we are told was rejected by eighteen publishers

and turned down by twenty-five financiers, and conse-

quently had to be printed by the author in a press set

up by himself for the purpose) is so amusingly naive

that the serious student would probably decide on a

priori grounds that its value is zero, were he not arrested

by the names of three distinguished scholars who have

made themselves sponsors for the author and his work.

Two of them. Prof. J. Dewey and Dr. David Starr

Jordan, enjoy a world-wide reputation. We are com-

pelled, therefore, to treat Mr. Klyce's book seriously.

The first distinction to which we are introduced is

that between qualitative and quantitative problems.

It is the former which are easily solved : the latter are

infinite in number, and as life is finite we cannot ex-

haust them. It is in regard to the qualitative problems

in religion, science, and philosophy, that Mr. Klyce

thinks we are being fooled by a trick of language, for
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this in his view is what " logic," which he opposes to

" commonsense," is. Get behind language, behind the

sign which merely serves the purpose of a finger-post,

to the thing signified, and tlie prol)lcm disappears. We

call to mind that Descartes said, " Give me matter and

movement and I will make the world." But we also

remember Pascal's remark concerning it, " Quand cela

serait vrai, nous n'estimons pas que toute la philo-

sophic vaille une heure de peine."

Mr. Klyce divides his task into three parts. Let us

leave the philosophy ami rdiL-ion and attend only to

the concrete science. The principle and method are the

same in all three parts. All difficulties turn out to be

a " trick of language," and, when this is exposed, the

sophistication is obvious and the truth becomes dull in

its very obviousness. When we come to the definite

treatment of mathematics and physics the problems

prove to be variations of the single problem of the One

and the Many. It is not easy to give a clear example,

notwithstanding the claim of lucidity, because the text

is so laden with diffuse parenthetical remarks. Some

notion of the principle may be gained, however, if we

reproduce verbatim a few sentences from the treatment

of Newton's three laws of movement, with which Part

II. on Physical Science begins. " Clearly his first law

is substantially equivalent to what we started with in

formulating language—the verbal meaning of a One

which we may arbitrarily divide. It is equivalent in

detail to : all matter (the One), as such, has the

' property ' of not changing. And that is no ' property

'

at all, but an assertion that ' all matter ' is not-divided

—which is a verbal truism at the beginning of mono-

theistic speech." And this : "It may be reasonably

held that his first law is an assertion of or agreement

to use God the Father or One words. The second law,

then, is a statement of God the Holy Ghost, or ' force.'

And we shall see that the third is explicit statement of

God the Son."

The book covers very complete ground, and the

author shows that he is acquainted with the modem
mathematical and physical theories which he discusses

in the above manner. There is a certain puzzling in-

consistency, however, in finding in logic the principle

of " unification " and then condemning logic as a

trick. But whether or not readers are convinced by

the author's argument, they cannot fail to be interested

in the psychology of the author himself which it reveals.

Yet it can scarcely have been this which has led Prof.

Dewey to write the prologue. Mr. Klyce would render

an inestimable service to philosophy if he would per-

suade Prof. Dewey to add an epilogue ; for his pro-

logue leaves us in some doubt as to whether he him-

self has verified this verifiable solution of the riddle of

the universe.
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Our Bookshelf.

The Study of English Speech by AVit; Methods in i ',i<,„tiiC

Investigation. By Dr. E. W, Scripture. (Published

for the British Academy.) Pp. 31. (London
Oxford University Press, 1923.) 35. 6d. net.

Dr. E. W. ScRiPTi rk's memoir deals with the empl«
ment of instruments and apparatus which " not onl

record the facts of speech automatically and perm
nently, but also provide for interpreting them wi*

microscopic accuracy," and discusses a number
linguistic problems which have been or might /

1

approached by these means. Philologists are divid<

more or less into two camps by the assertions of Proi.

Sievers, of Leipzig, as to the intonation of ancieir

Hebrew, Greek, Swedish, Gothic, etc. Rejected I

some as having no objective basis, his inferences a:

accepted by others as authoritative, and are nt'

finding their way into the text-books, as in Streitberi
" Gotisches Elementarbuch." Meanwhile the numl -

of phonetic laboratories on the continent is increasin

There are workers in this field in Paris, Hambur
Prague, Uppsala, Utrecht, Louvain, Kristiania, ana
other places.

The recent correspondence on Shakespeare's V^erse

in The Times Literary Supplement (closured April 26)

shows how attractive such problems of analysis

can be to those who like to work at something
difficult, and suggests the need of concentration. It

difficult to believe that Shakespeare's lines have ev(

been more admirably delivered than by Sir J. Forbc^

Robertson. A gramophone record allows those proso

dists who judge by ear to revise their impressions

indefinitely, while a mechanical enlargement of the

curves on the disc permits the metrical proportions of

duration, amplitude, and frequency to be measured to a

high degree of exactness, at the cost, certainly, of much
highly skilled labour.

Thiorie mathlmatique des phinomenes thermiques

produits par la radiation solaire. Par Prof. M.
Milankovitch. Pp. xvi + 339. (Paris : Gauthier-

Villars et Cie, 1920.) 20 francs net.

The earlier chapters of this work are concerned witli

finding formulae for the amount of " insolation " or

reception of radiation from the sun at various latitudes

on planets, first without atmospheres, and secondly

with them. The formulae involve the reflective power

of the planetary surfaces; the propagation of heat-

waves in the soil and the eflects of change of obliquitv

and eccentricity of orbit are also considered. It

pointed out that a rapid rotation diminishes the differ-

ence between diurnal and nocturnal temperatures

while slow rotation increases it.

The second part of the book applies the formul,

obtained to the case of the four inner planets and the

moon. For the earth the author discusses secular

changes of climate depending on changes of obliquit}-

and eccentricity, and regards Croll's theory as still

tenable, being thus in opposition to most recei.

chmatologists.

Prof. Milankovitch concludes that the thin air on

Mars allows a considerable amount of heat to reach

the soil by day, but that the nights are intensely cold.
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Mercury and the moon are concluded to suffer from
great extremes of climate, while the high albedo of

Venus indicates that much light and heat is reflected

without reaching the surface, so that the temperature

of the latter may be moderate. A. C. D. C.

Handbuch der biologischen Arbeitsmethoden. Heraus-
gegeben von Prof. Dr. E. Abderhalden. Lieferung

94. Abt. IX : Methoden zur Erforschung der

Leistung des tierischen Organismus. Teil i, Heft

3 : Methoden der zoologischen Forschung. Pp. 439-

584. (Berlin und Wien : Urban und Schwarzenberg,

1923.) 6.3 Schw. francs.

The present number of this extensive work is devoted
to methods of zoological investigation. The first

article, by L. Neumayer, deals with the fixation of

tissues for histological purposes, and provides a useful,

well-arranged account of the various fixatives, with

notes on the different tissues to which they are applic-

able. There are also abundant references to the

literature of the subject. The second article deals

with entomological technique, and is contributed by
Albert Koch. In this account are included descrip-

tions of all the various entomological methods of

collecting and mounting specimens, rearing larvae, and
the preparation of material for histological study.

The third article, by W. A. Collier, deals with the

determination of age in fishes by means of growth
phenomena afforded by the otoliths, opercular bones,

and scales.

The last article is by Th. MolHson, and treats of

serum diagnosis as a test of affinities as applied

to zoology and anthropology. Previous parts of this

work have already received notice in our columns,
and the present contribution is no exception to the

general standard of excellence that characterises this

encyclopeedic treatise.

La Lampe a trots Electrodes. Par Prof. C. Gutton.
(Recueil des Conferences-Rapports de Documentation
sur la Physique. Vol. 5, i'" Serie, Conferences 11,

12, 13. Edite par la Societe Journal de Physique)
Pp. 181. (Paris : Les Presses universitaires de

France, 1923.) 15 francs.

Radio engineers will welcome this book by Prof.

Gutton. He starts by giving a complete account of the

physical phenomena utilised in the three terminal

thermionic valve. Full use is made of characteristic

curves, and formulae given by Richardson, Langmuir,
and Clerk Maxwell are quoted. In the second chapter

several good types of apparatus suitable for amplifying
are described and approximate formulae are obtained

for them. In the next chapter oscillating circuits are

given, the theory being well and clearly explained.

The theor\' of the methods of using filters to eliminate

harmonics is also given. Next comes the theory of

detectors and detecting circuits. Finally the arrange-

ment to get " negative resistance " is shown and
the methods of obtaining high frequency currents by
utilising suitable valves are described and their useful

applications in making electric measurements are
explained. The author defines the resistance of a
circuit as " negative " when an infinitesimal reduction
of the terminal voltage produces an infinitesimal

increase in tlie current.
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Biologie der Tiere Deutschlands. Bearbeitet unter

Mitwirkung zahlreicher Fachleute und herausgegeben

von Dr. Paul Schulze. Lieferung i. Teil 2 : Spongi-

aria. Von P. Schulze. Teil 3 : Cnidaria. Von P.

Schulze. (Berlin : Gebriider Borntraeger, 1922.)

This is the first of a series of booklets giving an account
of the general biology, physiology, life history, and
ecology of the animals comprising the German fauna.

Marine forms are omitted from considerations of space.

No systematic treatment is attempted, and only so

much of the anatomy, histology, and embryology of the

animals is included as is necessary for a proper under-
standing of their biology. It is essentially a book of

Nature study, wholly excellent in conception, popular
in intention and strictly scientific in treatment. It will

be issued in a series of pocket volumes, on the lines of

Brauer's " Siisswasserfauna," and when completed will

form a companion work to Brohmer's " Fauna von
Deutschland," in which the systematics of the groups
are dealt with. The work is intended for use in the

field by students, teachers, and field naturalists generally,

and should be of the greatest value in stimulating the

study of Nature on a scientific basis. There is room
for a similar work on the British land and freshwater

fauna ; but until such appears this book will, at any
rate partially, fill the need.

The Common Birds of India. Described by Douglas
Dewar and illustrated by G. A. Levett-Yeats. Vol. i

.

The Sportsman's Birds, Wild Fowl, Game Birds, and
Pigeons. Part I. Pp. viii-t-44. (Calcutta and
Simla : Thacker, Spink and Co., 1923.) Rs. 2.8.

Mr. Dewar contemplates a series of volumes (five in all,

of about 140 pages each) dealing with the birds of

India as a whole and forming a profusely illustrated

work of a popular nature designed for the guidance of

sportsmen and the non-scientific resident. The first

part deals with the ducks, swans, and geese, and
though the style is too journalistic, the matter is

excellent as a good account of the salient features of

these birds and of their general natural history. A list

of vernacular names and an easily used key for ready
identification are two features of special value which
we hope will be continued in later volumes. Mr.
Levett-Yeats 's illustrations add considerably to the

usefulness of the work and are worth the expenditure

of a little more care in reproduction. There is room
for this book, and we hope that Mr. Dewar will receive

sufficient support to justify him in carrying the project

to completion.

La Vie des atonies. Par Prof. A. Boutaric. (Biblio-

theque de Philosophic scientifique.) Pp. 248 + 4
planches. (Paris : E. Flammarion, 1923.) 7.50

francs net.

Prof. Boutaric deals in an interesting way with the

recent advances in physics which led to the present

view of the structure of the atom. The last part of

the subject is treated only very briefly, but the funda-

mental experiments are clearly reviewed. The treat-

ment is non-mathematical, and the book will be read

with interest by those who wish to obtain some con-

ception of the radical changes in outlook which have
resulted from recent work. There is no index.
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Letters to the Editor.

\The Editor does not hold himself responsible for
opinions expressed by his correspondents. Neither
can he undertake to return, nor to correspond with
the writers of rejected manuscripts intended for
this or any other part of NATURE. No notice is

taken ofanonymous communications?^

The Mass-spectrum of Copper.

The number of elements of which the isotopic
nature has been determined is now large enough to
give considerable weight to statistical relations.
Among elements of odd atomic number two definite
empirical rules stand out. The first is that none of
them consists of more than two isotopes. This has
no exception so far. The second is that the more
abundant of the two constituents, or both, will be
of odd atomic weight. The only exception to this
is the element nitrogen ; moreover, the only even
isotopes at all are the weaker constituents of lithium
and boron. That both of these rules should be
violated by copper having the three isotopes 62, 64,
66, announced recently by Prof. Dempster, seemed
therefore excessively improbable.

I have now been able to obtain the mass-spectrum
of copper by employing cuprous chloride in the
accelerated anode ray .method used with the mass-
spectrograph. The lines are faint, but their evidence
is conclusive since they appear at the expected
positions 63 and 65 and have the intensity ratio,
about 2.5 to I, predicted from the chemical atomic
weight 63.57. The positions of the lines could be
determined with great accuracy by comparison with
the line 56 due to iron derived from the anode con-
tainer. No deviation from the whole number rule
was observed.
With regard to Prof. Dempster's results (Nature,

July 7, p. 7), it is very suggestive that the intensity
and grouping of the lines he ascribes to copper agree
exactly with those of the strong isotopes of zinc. It
seems possible, therefore, that they are due to the
presence of traces of that element either in the
copper or more probably, together with the rubidium
he mentions, in the furnace material.

F. W. Aston.
Cavendish Laboratory, Cambridge, July 25.

Polar Temperatures and Goal Measures.

For some years I have held a view of the possible
origin of some at least of the coal measures of the
polar regions that is not found in the ordinary^
geological text-books. After discussing it with a
dozen friends who are geologists, and some of them
specialists in glacial geology, I have concluded

—

somewhat to my surprise—that the theory is new.
A short statement of the theory may therefore be
desirable.

It is generally considered that certain plants are
not limited in their geographic range, by no matter
how intense a cold in winter, if only they have an
adequately hot summer. Apparently this hot summer
may be very short and still the^ plants prosper.
Notable examples are the black spruce of northern
Canada and similar trees in the northern part of the
Old World.

In the western hemisphere I have examined
specimens of coal from 79° north latitude. So far
as the material could be identified it was coniferous.
In other deposits almost equally far north I have
found gum and pine cones.
The northern limit of conifers in North America

at present is between 68° and 69° north latitude.
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That this limit is determined not by intensity of
cold in winter, but by lack of heat in summer, is

shown by the luxuriance of the black spruce and
several other trees in the mountain valleys of the
Yukon, where the minimum temp>craturcs in winter
are from 10° to 20" lower than at the northern limit
of trees. This northern limit is therefore deter-
mined by the proximity of the Arctic waters chillc'
by floating ice, which lower the summer temperatui
The United States Weather Bureau frequentl>

reports temperatures above 90 '^ in the shade, observed
under standard weather bureau conditions, at Fort
Yukon in Alaska, just north of the Arctic circl
The Bureau occasionally reports 95° F., and ha^
reported even 100° F. The Canadian Weather
Bureau reports nothing above 88° F., but that is

because its northern stations are strung out at intervals
along the northward flowing Mackenzie River. On
two journeys down this river (1906 and 1908), and
from common report as well as from weather bureau
observations, I know that there is on most occasions
a wind blowing with almost the steadiness of a trade
up the Mackenzie valley from the Polar Ocean
Explorers who have been in the Canadian Arcti'
away from the Mackenzie wind-trough, have observe* 1

temperatures much higher than those recorded b\
the Weather Bureau.
We have, then, observational confirmation of the

theory, according to which the polar regions receive-

about as much heat for five weeks in summer ;.

does the equator.
Most observers reporting climate from the polar

regions have done so from locations on shipboard
or on a sea-coast, where the downpour of the summer
sun's heat has been neutralised by the chill of the
ocean stored up through a long and cold winter.
It is true that the ground in the Arctic is frozen,
and that the temperature of the earth 40 or 50 ft.

down has been found to be about -i-io° F., whereas
the ocean 50 ft. down would have a temperature
about -f29° F. Soil and even rock are, however,
poor conductors of heat, and the ground chUl is

imprisoned, while the ocean chill is freely liberated.
Furthermore, the great heat of summer produces on
most land surfaces a mat of vegetation, which is an
even poorer conductor of heat than the earth itself.

This is why a thermometer 6 ft. above a damp
meadow in the arctic regions of Alaska, protected
from the sun's rays in the usual weather bureau way,
is able to record temperatures ranging from 60° F.
to 100° F. almost every day for a period of several
weeks in midsummer.

Consider now what the weather conditions in the
Arctic Regions would be if, instead of the present
ocean ranging in depth from one to three miles, we
had an extensive low land—say a continent as low
and as flat as Australia, with the North Pole near
the centre of it. Better still, assume that the low
land of northern Siberia, with physical characteristics

such as it now has, were to extend to and beyond
the North Pole, including a large part of the Canadian
Archipelago, or even joining up with North America
itself. Remembering that the sun delivers about as

much heat in the Polar Regions as in the Tropics
in midsummer, and also the observation that frozen
ground has little effect upon the temperature of the
air above it, then according to recorded midsummer
lowland temperatures at present in the Polar Regions,
we should have at the North Pole July heat of

so-called " tropical " intensity, and conditions all

over the Arctic suitable for dense forests of black
spruce and other trees and shrubs, without calling

upon any further alteration in environment—such
as different chemical composition of the atmosphere.
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a shifting of the earth's axis, a change in the shape
of the earth's orbit, or an increase of solar radiation.

It is well known that perpetual ground frost to
within 10 or 15 inches from the surface does not inter-

fere with the prosperity of a black-spruce forest. At
Fort Macpherson, N.W.T., Canada, for example, we
have trees a hundred feet high growing straight and
close together, and yet I have observed in midsummer
that the perpetual frost around their roots was less

than a foot below the surface.

As stated above, I do not offer this explanation
of certain of the coal measures in connexion with
any allegation that the Arctic was once an extensive
low land, but merely as an hypothesis which can be
called upon in case other evidence shows that extensive
low land may once have existed there.

Coal has been found in the Antarctic no less than
in the Arctic. The Antarctic is at present in large

part an extremely high continent, but it is at least

worth considering whether it may not have been a
low land at the time when the coal was formed there.

It has been abundantly shown that permanent
snow on land in the polar regions depends on altitude

and precipitation rather than latitude. Nansen has
said that on the low land of northern Siberia no
permanent snow has been found, and that he feels

certain none can be found. Many travellers, includ-
ing myself, have reported from northern Canada,
northern Alaska, and from the islands to the north
of Canada, the total absence of bodies of permanent
snow large enough to be called glaciers, though there
are small snow-drifts at the end of summer in the
shadowed bottoms of deep ravines in some of the
Canadian islands. Greenland is 90 per cent, covered
with ice, but the largest ice-free area in Greenland
is near its northern end, showing that altitude and
precipitation rather than latitude are the controlling
factors. The smaller glaciers of Franz Josef, Spits-

bergen, Ellesmere, Heiberg, North Devon, and the
one or two small glaciers of Baffin Island, depend
similarly on altitude and precipitation. A mere
change of altitude without change of area might
therefore remove the whole ice-cap of Antarctica

—

or certainly it could be removed by a reduction to
a general level below 2000 ft. and perhaps a slight

increase in area. With the ice once gone, only the
Antarctic shores would be kept cool in summer by
the sea, the interior promptly adopting the extremely
hot June and July weather now found in the Arctic
lowlands, thus bringing conditions suitable for spruce
forests and the development from them of beds of
coal. ViLHJALMUR StEFANSSON.

The Trichromatic Theory of Colour Vision.

The history of the spread of knowledge regarding
the Young-Helmholtz theory of colour vision is a
very curious one. As in the case of all other great
theories, its range of possible application far exceeds
the demands made upon it for the explanation of
actual facts. Limitations have to be imposed upon
it here and there in answer to inquiry as to which
choice out of several has been the one adopted by
Nature. This process is in accordance with the
development of all great theories. In the earlier
stages powerful restrictions are adopted in order that
advancement may be made. When these are found
to be too restrictive a wider postulate is made so as
to include a wider group of facts within the scope
of the theory ; and, the whole development being
simple and direct, the theory at last stands forth as
no longer a theory but a fact greater and wider than
any of the groups of facts which are contained within
its bounds. Thus the electron theory is now, apart
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from certain tentative developments, a fact standing
upon as wide a basis of experience as any so-called

fact of which we are cognisant.
This statement also holds in the case of the kinetic

theory in general. But, if the great developments
by Clausius, Maxwell, and others more recently, were
unknown ; if nothing were known beyond the
results of the early restrictive postulate of perfectly

hard, spherical, smooth, and elastic atoms ; com-
mentators of to-day might readily be found con-
demning the theory, and asserting that it could not
explain the facts which the recent workers have
shown to be direct and simple consequences of its

naturally developed postulates. This, or rather
worse, is exactly the position with regard to many
present-day criticisms of the trichromatic theory of

colour vision. These are evidently made in entire

obliviousness of developments actually made by
Helmholtz himself.
A still more curious condition which subsists is

that the commentators are not entirely worthy of
blame. For the later developments have never
become common scientific property in Britain, while
the early developments became widely known.
As examples of the criticisms I give some statements

taken from Dr. Edridge-Green's book on colour vision.

In doing so I desire to make it clear that I am making
no attack upon his valuable and interesting work ;

I am only replying to his strictures upon the Young-
Helmholtz theory, in which he, in my view, in-

advertently draws quite undeserved and wrong con-
clusions. In chap. XXX. he gives six arguments
which he holds to be conclusive against the Young-
Helmholtz theory of colour vision, and eight against
the Young-Helmholtz theory of colour blindness. I

assert, on the contrary, that the theory gives a simple
and direct account of the phenomena in each case ;

and I give the mode of deduction in five cases.
" The theory does not explain why there should

be a defect in hue perception in those who have lost

one of their sensations." Now, actually, the theory
explains it beautifully. Thus in any stretch of wave-
lengths in which two of the three sensation curves
have opposite slopes, hue discrimination is corre-

spondingly strong. Therefore annulment of one of
these curves diminishes it.

" The theory does not explain why many dichromics
have a luminosity curve similar to the normal."
This is an example of overlooking the later develop-
ments of the theory. If the dichromasy arises from
fusion of two of the sensation curves, the distribution
of luminosity may be unaltered.

" There are not two or three definite varieties of

colour blindness, as there should be according to the
theory." Here again there is oversight. In the
hard-smooth-elastic-spherical-atom stage of the theory
this might have been asserted. Actually, according
to the theory as left by Helmholtz, there may be a
doubly infinite variety of cases of colour blindness.

" How could the loss of half of a hypothetical
green sensation cause dichromatism ? " The answer
is simple. Given one sensation curve intersecting the
other two, if lessening of its ordinates by one half

makes it fall entirely within the others, dichromasy
is present.
On p. 210, and also in the Phil. Mag., Nov. 1922,

Dr. Edridge-Green describes another case. " A man
with shortening of the red end of the spectrum and
normal colour discrimination will put together as
exactly alike a pink and a blue or violet much
darker. If, however, the pink and blue be viewed
by a normal sighted person through a blue-green
glass which cuts off the red encf of the spectrum,
both will appear identical in hue and colour. This
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proves conclusively that the defect is not due to a
diminution of a hypothetical red sensation, because
all the rays coming through the blue-green glass are

supposed to atfect the red sensation, and yet we have
been able to correct the erroneous match by the

subtraction of red light."

Now the question of a longer or shorter spectrum
with otherwise absolutely normal vision is one which
can be dealt with equally easily by all theories. To
show the power of the Young-Helmholtz theory, I

shall take the most extreme case possible, that in

which the peculiarity amounts to clichroma.sy. Let
the pink and violet colours be represented by
;riR4->'iG-f^iB and x^\.-\-yfi-^z^ respectively, in

the usual trichromatic notation ; and let the colour

abstracted by the blue-green glass be aiR+6iG4-c,B
in the case of the pink, and a^^h^jArC^ in the

case of the violet. So the colours seen by the normal
eye are {x^ - a^JR + (^i - fti)G -f (2j - Ci) J3 and [x^ - a^
R -f {y^ - 62)0 -t- {z^ - C2)B respectively. If these appear
to be identical, we have x-^- x.^=a-i^- a^, yi-y^^
bi - b.^, Zi -Z2=Ci- Cj. These are the relations which
must'subsist amongst the unifiable colours and the

colours absorbed by the unifying medium. Now let

the dichromasy correspond to the condition ?R +
7;G-t-fB=0. The pink and violet are then express-

ible as {xi -Zi ^/f)R + (>'i -2i 77/f)G and {x^ -^2^/.<')R +
(^2 -2'2'?/f)G respectively. These being identical, we
have (Xi - x^) : {yi -y-z) : {zi -Z2) =^ :v- 1, which are the
conditions for Dr. Edrige-Green's case. The tri-

chromatic theory, so far from being helpless, as he
asserts, not merely accounts generally for the
phenomenon, but tells quantitatively as well as

qualitatively what is happening. W. Peddie.

Distribution of Megalithic Monuments.

Mr. O. G. S. Crawford, in Nature of May 5,

p. 602, criticises what he terms my " speculations
"

concerning the distribution of megalithic monuments
in England and Wales. I am sorry that apparently
he did not trouble to read the paper, and to see

exactly what I had to say on the matter. My aim
was to urge that there is a connexion, in England
and Wales, between the distribution of megaliths
and certain geological formations, the Granite in

Devon and Cornwall, the Chalk in Dorset and Wilts,

the Lias in Gloucester and Oxford, and so forth. In
this I found that I had been anticipated in part by
Mr. Crawford himself. Where we differ, of course, is

in the interpretation of the evidence.
An examination of the paper will show Mr. Crawford

that I am well aware of the difl&culties involved in

the theory that the builders of megalithic monuments
were attracted to this country by the stores of gold,

copper, lead, and so forth, that it contained, and
that I discussed the very points to which he directs

attention. It must never be forgotten, however,
that megaliths are found in all parts of the world,
and that possibly the explanation of the presence
of these monuments in one country may serve to
explain their presence elsewhere. All I have done
is to put forward the theory, based on evidence
from all parts of the world, that the megalithic
civilisation of western Europe was derived from a
metal-using civilisation in the Ancient East.
The attention of all who are interested in the

matter is being directed to the excellent work now
being done by Mr. Crawford at Southampton, and
we are all eagerly expecting the publication of the
fresh distribution maps of megalithic monuments
that Mr. Crawford promises us. But, admirable as

such work is, the final solution of the problems
presented by these monuments may, after all, come
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from a wide survey of facts derived from all parts
of the world, and not necessarily from detailed work
in a limited part of the field. W. J. Perry.
The University, Manchester.

The Concentration of Haemoglobin in Blood
Corpuscles.

I HAVE very little doubt that Dr. Gorter is right in

suspecting that the method which is commonly used
for determining the volume of the red blood corpuscles
by centrifugalisation is not trustworthy (Nature,
June 23, p. 845). Whether the red corpuscles are
biconcave discs or hollowed cones, or indeed, whatever
their shape may be, they cannot be packed together
without leaving spaces between them unless they are
deformed : and if they are deformed there is every
reason to be suspicious about their water content
remaining unaltered.
The usual method is to centrifuge the blood until

the volume of the cells ceases to become smaller, the
apparatus generally making 3000 to 5000 revolutions
a minute with a disc of something less than a foot.

It is easy to convince oneself that the final result

depends on just how the process is carried out, for

it is different if the blood is first gently centrifuged,

say at about 2000 revolutions, and then exposed to

the full speed, from what it is if the high speed is

used from the beginning. So dependent is the figure

obtained on the precise details of the method that, if

real comparisons between different bloods is required,

it seems to be essential that they must be in the
centrifuge simultaneously.
The method seems never to have been examined

critically. What is wanted is a comparison between
it and the results calculated from the concentrations
in whole blood and in plasma of some substance
present in plasma and not in red corpuscles, which
can be estimated with a high degree of accuracy.

Without some control of this kind the method must,
for absolute values at any rate, remain under suspicion.

A. E. Boycott.
Medical School,

University College Hospital, W.C.

Effect of Plant Extracts on Blood Sugar.

Our studies in connexion with insulin led us to

the conception that carbohydrate metabolism is

performed by an oxidising ferment mechanism. This

theoretical conception induced us to test vegetable

material, known to contain oxidases and peroxidases,

for oxidising substances having an insulin-like action.

In December 1922 we injected 5 c.c. of juice from a

new potato intravenously into a 1500 gm. rabbit and
noted a fall of blood sugar in one hour from 0-17 to

0-13 per cent. Since then we have found that sterile

pieces of raw potato, and juice expressed from these,

introduced into a glucose solution, after incubation

for twenty-four hours at 37° C, caused this to lose

from 26 to 36 mg. of glucose per 100 c.c. These

results were published in the Jour. Amer. Med.
Assoc, June 2, together with results indicating a

diminished glycolytic power of blood from diabetics.

Winter and Smith published a note in the Journ.

Physiol. 57, 40 (Nos. 3 and 4), 19^2, which reached

the United States in April last, and in Nature of

March 10, p. 327, stating that they had obtained an

insulin-like substance from \^east.

Collip, in Nature of April 28, p. 571, states that

he, working independently, found an insulin-like

substance in various vegetables, in yeast, and in

clams. Colhp's studies on insulin are of inestimable
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value and made it possible to obtain insulin from
animal pancreas in quantities for practical use. He
expected to find an insulin-like substance wherever
glycogen occurred in Nature, and for this reason
looked for it in vegetable extracts. Our belief that
oxidising ferments cause glucose metabolism led us
to examine vegetables for these ferments and for

substances with an insulin-like action. It seems that
CoUip's theory and ours dovetail. A storehouse of

food (glycogen, starch, etc.) and a ferment for the
metabolism of this food are necessary wherever
growth occurs in vegetables.
Our studies have led us to the tentative suggestion

that insulin, which is apparently not itself an oxidase
or peroxidase, indirectly stimulates or activates
oxidising ferments in the tissue cells to action upon
glucose, whereas vegetable extracts contain active
oxidising ferments and act directly when injected
into animals.

It would seem that the work of Winter and Smith,
of Collip, and of ourselves was being carried on
simultaneously and independently. Collip, very
properly, suggests that " These authors [Winter and
Smith] would, therefore, share coincident priority

with me in this particular." We think that we
should be included in this share of priority.

William Thallinner.
Margaret C. Perry.

Laboratories of Columbia Hospital,
Milwaukee, Wis., June 20.

Scientific Names of Greek Derivation.

Dr. J. W. Evans's letter in Nature (July 7, p. 9)
may serve as an excuse for commenting on certain
names which have recently been introduced into zoo-
logical literature without sufficient regard for etymo-
logical principles. Bathosella and Leiosella (Polyzoa)
may be given as examples of a series of new genera,
proposed in 1917 and later years, with the deriva-
tions, as stated, bathos, depth, and leios, smooth,
respectively. In these genera the entire Greek
word is used, instead of its root, and the generic
name is completed by the addition of a Latin diminu-
tive termination. The sufhx -sella is in any case
likely to cause confusion in Polyzoa, among which
-cella is the termination of many familiar generic
names.
A second series of new genera ending in -nea is

also of recent introduction, to express an affinity to
Idmonea, which was presumably based on 'iotxwv.

^lesonea and Pleuronea may be mentioned as ex-
amples of this misused employment of -nea. A
third unfortunate suggestion has just been made, to
the effect that the Latinised form of ^ivos or ^eV?? (a

guest) should be added to the generic name of a host,
in forming the trivial name of its parasite. Among
the illustrations of this supposed emendation in
nomenclature are ranaxena and bufoxena, both based
on Latin words.

According to the Rules of Nomenclature, generic
and trivial names cannot be rejected on purely
etymological grounds. The same rules do not apply
to group-names, and it is accordingly justifiable to
suggest that some of them may be amended ; for
example, that Aplousobranchiata, which has been
proposed in Tunicata, should be replaced by the
more euphonious name Haplobranchiata.

Dr. W. D. Lang {Geol. Mag., N.S., December, vol.
iv., 191 7, p. 282) has previously discussed some of the
points I have indicated. It may be useful, however,
to raise a protest against the continued introduction
of names formed in defiance of accepted principles,
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and I venture to think that this practice will not tend
to raise scientific nomenclature in the estimation of
scholars. Sidney F. Harmer.

British Museum (Natural History),

July 7-

In 1844 Sir John Herschel wrote to Owen regretting
his spelling of the name of the fossil bird Dinornis,
and urged that a Frenchman would pronounce the
word Denornis, which he would not do had it been
spelt Deinornis. To this Owen answered by directing
attention to our pronunciation of the word receive.

Herschel does not seem to have retorted, but he
might have done so by quoting

—

" segnius irritant animos demissa per aurem
quam quae sunt oculis subiecta fidelibus et quae
ipse sibi tradit spectator."

And the retort would have been final.

F. Jeffrey Bell.
The Athenaeum, Pall Mall, S.W.i,

July 8.

The Scattering of Light by Anisotropic Molecules.

Prof. L. V. King's interesting letter on this subject
in Nature of May 19, p. 667, calls for comment, as his
results do not seem to be acceptable in the light of the
work carried out at Calcutta in this field during the
past two years.
Any proposed scattering formula should satisfy two

simple tests, namely, that for a fluid consisting of
isotropic molecules it should reduce to the Einstein
formula, and that for a sufficiently rarefied fluid it

should become the Rayleigh law of scattering. Prof.
King's formula (3) satisfies neither of these tests, as can
easily be seen on putting p =0 in it. The appearance
of the adiabatic compressibility in the formula is

inconsistent with thermodynamic principles . Einstein
has very clearly pointed out that the expression for

scattering must involve the isothermal and not the
adiabatic compressibility. Further, the omission
by Prof. King of the factor (m*^ +2)^/9 which appears
in Einstein's formula, cannot be reconciled with the
acceptance of the Lorentz refraction formula for a
fluid consisting of isotropic molecules.

Prof. King's explanation of the diminution in the
depolarisation in the case of liquids, which occurs as
the critical temperature is approached, as due to the
breaking up of crystalline aggregates, seems inappro-
priate in view of the fact that a precisely similar effect

is shown by vapours, where obviously the conception
of crystalline aggregates is entirely out of place. Mr.
Ramanathan's paper on the scattering of light in
benzene vapour at high temperatures, which is appear-
ing in the Physical Review, clearly illustrates this.

The effects observed both in liquids and vapours have
been very simply explained without recourse to
artificial hypotheses in my papers in the Phil. Mag.
for January and March, where quantitative data
strongly supporting Einstein's formulae are set out.
The fundamental error in Prof. King's reasoning

seems to arise at the point where he suggests that a
fluid consisting of comparatively stationary aniso-
tropic molecules, with equally probable orientations
in all directions, would scatter only polarised light.

This is certainly not the case. It can easily be seen
on resolving the effect due to an aelotropic molecule
oriented arbitrarily that the components perpendicular
to the light vector in the incident wave are affected

with a sign which may be either positive or negative
at random, i.e. irrespective of the position of the

E 2
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molecule in space, and hence, in finding the total

components in these directions, we have to add the

intensities, not the amplitudes. A fluid consisting

of anisotropic molecules oriented at randorn must
therefore necessarily scatter unpolarised light in

proportion to its density, and as remarked in my letter

m Nature of March 31, p. 428, considerations similar to

those which enter into the Lorentz refraction formula

introduce a further factor (m* + 2)V9. which increases

the unpolarised scattering to be expected. The whole
question will be found elaborately discussed in a paper

by Mr. Ramanathan in the Proc. Indian Association

for the Cultivation of Science, vol. viii., Part I., just

published.
I think I should make it clear that the suggestion

made in my letter in Nature, March 31, and endorsed

with some modifications by Sir William Bragg, re-

garding the relations between the liquid and the

crystalline states, is very different from that put
forward by Prof. King. In my opinion, neither the

facts regarding the scattering of light nor the X-ray
data require the assumption of the existence of crystal-

line aggregates in liquids. All that the experimental

facts suggest is that the molecules in a liquid influence

the orientations of their nearest neighbours to a

sensible extent, and that this results in the amount of

unpolarised light scattered being somewhat smaller

than on the hypothesis of random orientations of the

molecules.
C. V. Raman^

210 Bowfcazaar Street, Calcutta,

June 15.

The Doublet Separations of Balmer Lines.

In his theory of the structure of the lines of the
Balmer Series based on the principle of relativity,

Sommerfeld shows that each of the members of the

series should consist of a doublet and that each of

the components of these doublets should possess a

fine structure. The calculations show besides that

the frequency difference for these doublets should be
constant over the whole of the Balmer Series and
should be equal to 0-36 cm"^. For Ha the separation

should perhaps be slightly less. As the theory
applies equally well to the doublets of the corre-

sponding series in the spectrum of positively charged
helium, these were investigated by Paschen and were
found to have separations that lead to a value of

0-3645 ±0-0045 for the frequency difference of the
doublets of the Balmer Series.

Since the publication of Paschen's work on helium
a number of investigators, including the writer, have
attempted from the measurements on the separations

of Ha and H;3 and in some cases of Hy and Hs to look
for evidence that would lead to a confirmation or rejec-

tion of Sommerfeld's theory. Up to the present the
results obtained could not be considered as satis-

factory. There was a lack of agreement in the values
obtained for the separations by different investigators,

and on the whole the values obtained were less than
that demanded by the theory. In the case of the
observations made by myself and Mr. Lowe on the
separations of Hy and Hg, values were obtained that
seemed to point in the direction of a steady decrease
in the frequency differences as one passed to the
higher members of the series.

At my suggestion the matter was re-investigated

recently by one of the research workers in the
Physical Laboratory of the University of Toronto, Mr.
G. M. Shrum. In his experiments the tubes were of

a special design and were cooled with liquid air.

His method of operating these tubes, which will be
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described later in his own paper, enabled him to

eliminate practically the whole of the secondary
spectrum and thus permitted him to include in the

measurements of the doublet separations that of H.
as well as those of Ha Hs Hy and H«.

The results are the following :

Line.
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The Temperatures of the Stars.

By Herbert Dingle.

THE measurement of the temperature of a star is

one of the most difficult problems of physical

astronomy. The difficulties are of two general kinds.

In the first place^ the very phrase, " the temperature

of a star/' has no meaning : we may as well speak of

the latitude of the land surface of the earth. There

can be no doubt whatever that the temperature varies

from one part of a star to another over an enormous
range—probably thousands of times greater than the

interval between the temperatures of liquid hydrogen

and the electric furnace. Secondly, for experimental

methods of measurement the only available data are

wrapped up in an inconceivably small fraction of the

total radiation of the star which reaches the earth after

the possible wear and tear of many years' journey

through interstellar space and our own atmosphere.

From the character of that radiation we have to deduce

the temperature of the star. From these two general

sources difficulties of many kinds issue forth.

Happily, the resources of modern physics make the

problem anything but hopeless. The " temperatures "

of a number of stars have been determined by different

methods, though exactly what the figures mean, and
how much reliance can be placed on them, are perhaps

still matters of doubt. With regard to the first source

of difficulty, considerable help is received from the

spectroscope. More than ninety-nine per cent, of

recorded stellar spectra consist of absorption lines on
a continuous background—conclusive evidence that a

star consists of at least two distinct parts. In the

light of Kirchhoff's principle, the continuous spectrum
is attributed, to the hotter, deeper-lying part, and the

absorption lines to a surrounding cooler, but still

luminous, atmosphere. Accordingly, temperatures

measured from the characteristics of the absorption

lines must apply to the atmosphere, and temperatures

measured from the continuous spectrum must apply

to the interior.

The next questions are evidently : Do the atmosphere
and the interior, as thus defined, comprise the whole
star, or are there regions outside the one and beneath
the other ? In the former event, what parts of the

atmosphere and the interior have the respective

measured temperatures, and, in the latter event, what
are the temperatures of the unconsidered regions ?

For the answers to these questions we are indebted

mainly to the nearest star—our sun. We know, from
observations made possible by a total solar echpse, that

outside the sun's atmosphere (j.e. the source of the

absorption spectrum lines) there is the corona

—

evidently a permanent though ever-changing part of

the solar structure. We know also that the source
of the sun's continuous spectrum is effectively a layer

of limited thickness near the surface, because the
luminosity of the sun's disc does not fall off appreciably
outwards from the centre until the limb is nearly
reached. There must, therefore, be a core inside what
we have called the " interior," about which, from
direct observation, we know nothing. We may assume,
then, that in addition to the regions the temperatures
of which we measure from the spectrum of a star,

there are other very extensive regions, the tempera-
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tures of which it is at present quite impossible to

determine by any experimental means.
The temperature throughout the atmosphere of a

star may be regarded as a constant quantity. To
solar eclipses, again, we owe the knowledge that the

sun's atmosphere is very thin compared with the depth
of the whole globe. It is true that there are indications

that its physical condition varies at different levels, but
these variations are refinements of analysis which we
cannot hope to apply to the stars for a long time to

come. If we can determine a temperature from the

absorption lines in the spectrum of a star, we are

justified in supposing that we can state definitely the

temperature at a particular part of the star. The case

is not so clear when we come to the continuous spectrum.
We do not know at all definitely from what part of

the star the continuous spectrum comes. We know
that it must come from beneath the atmosphere, and
it has just been pointed out that it represents the

radiation of a surface layer, which we may call the
" photosphere," but how thick that layer is, and
what part of it has the temperature deduced from its

spectrum, are questions that are still unanswered.
The first set of difficulties, then, can be partly over-

come. Assuming that the sun is a type of its kind, we
can divide a star into four distinct parts—a corona,

an atmosphere, a photosphere, and a core. Of the

temperatures of the first and last, we know, by direct

experiment, nothing. The temperature of the second
can possibly be measured definitely, and that of the

third, vaguely. Supposing these measurements to be
made, theory indicates, for certain stars, what must be
the temperatures at different parts of the core.

Turning now to the second set of difficulties—those

connected with the actual measurement of the tempera-
tures—we note that these may be subdivided into the

difficulties of obtaining the requisite data, and those

of interpreting the data when they are obtained. It

is probably fair to say that, in measuring atmospheric
temperatures, the former preponderate, while the latter

are most in evidence in the measurement of photo-
spheric temperatures. It was Lockyer who first

showed the influence of temperature on the line

spectrum of a substance, and urged that the relative

temperatures of stellar atmospheres could be deter-

mined from a study of the lines by which particular

substances were represented. More recent investiga-

tions, originated by Saha, have confirmed Lockyer's
views, and have shown how the actual temperatures
can be calculated. But it appears that, while tempera-
ture is probably the chief factor in determining the line

spectrum, it is by no means the only one. Pressure,

the absorption of photospheric radiation, the relative

amounts of different substances in the atmosphere, the

ionisation potentials of the elements—these at least

play a part, and must be determined before the tempera-
tures can be found. Unfortunately, they are, in most
instances, unknown, and their values have to be

assumed, on more or less plausible grounds. There
is, therefore, a considerable element of uncertainty

in existing estimates of the temperatures of stellar

atmospheres.
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Fig. 1.—Scale showing, in absolute centigrade

degrees, the temperatures attained in certain

terrestrial processes compared with the effective

temperatures of representative stars.

higher than the calculated ones. Second,—it is a

somewhat dangerous assumption that the resultant

radiation from a globe of gas, perhaps millions

of miles in depth and varying in almost every

physical quality from point to point, will give a
spectrum comparable with that of a thin solid surface

at a uniform and probably \tvj much lower tempera-

ture. We know practically nothing as yet of the

processes of production of continuous spectra. We
have no means of distinguishing one such spectrum

from another except by measuring the distribution

of energy in it
;

yet it is certain that there may be

profound differences in the modes of origin. The
continuous spectra of a cold fluorescent body, of an
electric glow-lamp, of hydrogen radiating also the

Balmer series—here at least are three spectra which

probably have nothing in common except their appear-

ance. The stellar nuclei of planetary nebulae, again,

give spectra which suggest the operation of the classical

laws of radiation rather than those of the quantum
theory, unless the stars have temperatures so high that

no one is prepared to accept them.

It is noteworthy, however, that the atmospheric and
photospheric temperatures, estimated by totally

different, and at best approximate, methods, are of the

same order of magnitude. Fig. i ^ shows, on a thermo-

metric scale, the range of temperatures covered by
present measurements. Temperatures have been

measured at almost all points intermediate between

the absolute zero and the temperature of { Persei. The
cores of the stars, according to Eddington's theoretical

researches, reach temperatures far too high to appear

on the scale. It is probable that there are bodies in

the universe at all temperatures between absolute

zero and 20 million degrees centigrade or higher.

Whatever may be said of the absolute accuracy

of stellar temperature measurements, it is scarcely

questionable that they show the true order in which

the temperatures are arranged. There is no doubt

whatever that Vega is hotter than Aldebaran in corre-

sponding regions. Consequently, if the order of stellar

evolution can be established from other data, it becomes

possible to determine the changes of temperature of a

star throughout its life. Russell's well-known theory

of evolution takes the order of increasing density of a

star to be its order of development : contraction is a

continuous process from childhood to old age. This

implies that a star passes twice through the same

series of spectral types, and therefore through the same

series of temperatures. Beginning as a huge, rarefied,

cool mass of gas, it contracts and becomes hotter until

a stage is reached when it is too dense to obey the laws

of a perfect gas. The temperature then soon reaches

a maximum and begins to fall—contraction, however,

continuing, though at a slower pace—and the star

retraces its path through the sequence of spectral

types which it traversed on its upward journey. While

the temperature is rising, the star is a " giant," and after

it begins to fall the star becomes a " dwarf." The

career of a typical star, with time as abscissa and

temperature as ordinate, is pictured in Fig. 2 : con-

tinuous contraction is indicated by the decreasing

diameter of the circles representing the star.

' The diagrams illustrating this article are adapted, by kind permission

of Dr. Charles Nordmann, from an article by him on " La vie et la mort des

etoiles," which appeared in VIllustration of April 7, 1923.
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The temperature reached at the maximum point

depends on the mass of the star : the greater the mass^

the higher the temperature and the longer the stellar

life. Fig. 3 illustrates the careers of the sun and of

stars the masses of which have nearly the extreme values

found in Nature. Probably a star having a mass less

than one-tenth of that of the

sun would not become hot

enough to be seen, while Edding-

ton has shown that stars much
more than ten times as massive

as the sun would be unstable.

Only the most massive stars

can reach the B and Oe 5 stages

of the Harvard spectral se-

quence. The lighter stars, like

the suUj turn back at the A
condition, or even at a still

lower stage.

Temperature appeared at first, in this great stellar

drama, to play a dependent role. The star developed

heat by contraction, and radiated heat into space.

So long as the amount of heat developed exceeded the

amount radiated, the tempera-

ture would rise, and when,
through retardation of contrac-

tion and increase of radiation,

the conditions were reversed,

the temperature would fall.

KThis view is satisfactory in

every respect but one—it indi-

cates a length of stellar life far

shorter than . geological and
)ther evidence makes it pos-

sible to admit. In order to account for the amount
)f heat which a star radiates during its immeasurably

Jong life, it is necessary to suppose that the heat

fenerated by contraction is supplemented by an

enormous supply of energy from some other source.

Nothing is certainly known of the nature of this supply.

Possibly, as Eddington proposes, it is to be found in

the formation of heavier elements from hydrogen.

But, wherever the energy comes from, it is difficult to

avoid the hypothesis that it can be released only at

Fig. 2.—Diagrammatic representation of the theoretical development of a massive star from an original

nebula to a final cold, dense body. The dotted curve is to be regarded as identical with the highest

curve in Fig. 3.

the extremely high temperatures attained near the

centres of stars. Contraction raises the temperature

of a star up to a certain point, and then temperature

takes charge and sets free energy from the unknown

Fig. 3.—Curves illustrating the course of evolution of stars of differing mass, showing that, the more massive
the star, the longer is its life and the greater is the range of temperature through which it passes.

source at a rate almost equal to the rate of radiation,

so that the star is in a condition of approximate
equilibrium. It is a problem for the future to determine
the origin of the almost inexhaustible supply.

Man and Scottish Animal Life.^

By Dr. James Ritchie.

IN the opportunity it affords for the study of the

part man plays in the evolution of a fauna, the

animal life of Scotland stands alone. This is largely due

to a series of geological accidents : the Glacial Period,

which made a clean sweep of former faunas ; the post-

glacial continental land bridge, which allowed immigra-

tion from the mainland of Europe, and the subsequent

breaking of the continental connexion. Thus there

was isolated on the tabula rasa of Scotland a fair

sample of the post-glacial European fauna, which
henceforth was removed from the possibility of sub-

sequent migrations such as complicate the history of

continental faunas, and the later evolution of which
must in general be due either to the influence of

physical and organic changes limited in time and space,

or to the interference of man.
The influence of man was itself strictly limited in

time, for the earliest human settlements so far recognised

in Scotland date back only to Azihan times. It was
also unequal in its incidence, gaining in intensity with

the passing of time. Thus during the Neolithic, Bronze,

• Summary of an address delivered at the request of the Council to the
Royal Society of Edinburgh on July 2.
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and early Iron Ages only some four of the larger mem-
bers of the original fauna disappeared—the giant fallow

deer, the lynx, the lemming, and the rat vole—and it

is doubtful whether the disappearance of any of these

was due to man's presence. We may say, therefore,

that when the Roman legions followed Agricola north-

wards through the marshes of Scotland in the early

years of our era, they found a fauna which, except for

the presence of primitive domesticated animals, differed

little in kind from that which greeted man on his first

arrival in Scotland some 8000 years before. But the

following centuries saw more rapid changes, which so

increased that by the sixteenth century many new
and important elements had been added, while most
of the larger members of the old fauna had been swept
away, with the extermination of such as the reindeer,

the elk and the wild boar, the brown bear and the

beaver, the great bustard, the crane and the bittern.

Nowadays the content and assortment of the fauna,

the relative numbers of its members and their dis-

tribution, show little resemblance to the conditions of

the original post-glacial immigrants.

The degree of man's interference may be compared
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with the influence of the ordinary forces of Nature
which are constantly n\odifying the animal life of a
country. There is a constant ebb and flow within a
fauna, a swing of numbers due largely to seasonal

changes and fluctuating about a mean—the " balance

of life "
; and where man's interference is temporary

in its incidence it falls into this category. But there

is, besides, a definite faunal evolution, a faunal drift

;

and where man's influence is persistent in one direction

it must be reckoned as sharing with the great secular

forces of Nature in propelling a fauna upon a path

along which there is no return.

The nature of man's interference, directly or indirectly

exercised upon the animal life of Scotland, is of great

complexity, but it may be conveniently grouped
according to results. In some ways man has reduced

the numbers of animals, in some ways he has increased

their numbers, and in some ways he has modified their

habits and even their structures. Reduction of the

fauna, which, commencing with a mere cutting off of

the numbers of a species, may proceed to a marked
limitation in the range of distribution and finally to

extinction, has been brought about directly by deliberate

destruction, as in the cases of the polecat and the urus,

and indirectly by cultivation, which has destroyed

feeding grounds and breeding haunts, driving away
such as the great bustard and the bittern, as well as

by destruction of the forest, with which disappeared the

capercaillie and the red squirrel, both since reintroduced.

Increase in the quantity of the fauna is largely due to

an intensive cultivation which has provided bounteous
food-supplies for such as rabbits and sparrows, and to

deliberate protection of other creatures for food, sport,

or amenity. The quality of the fauna has been
increased by the addition of new elements from other

lands, either introduced deliberately, like pheasants

and the common rabbit, or carried hither by mis< liance

of international commerce, like the black and brown
rats and many an insect pest. Habits liave been
changed : the one-time cliff-dwelling swallow has been
converted into an inhabitant of houses ; and structures

have been changed in converting wild into domesticated
animals, and by the alteration of habitats, whereby
the red deer has lost many points from its antlers

and several cubits from its stature.

It must not be imagined, however, that a simple
enumeration of first effects exhausts the tale of man's
interference. The story of the effect produced, by
protecting a few black-headed gulls, upon the vegetation

of a heather moor and its fauna (which I have described

elsewhere) illustrates how the slightest interference with

wild life may produce complicated and far-reaching

results, and that in a remarkably short space of time.

A final comparison of the modern fauna of Scotland

with that found by Azilian man on his arrival on
these shores, shows that the modem fauna is much
more rich in numbers than the old fauna, and that

in addition, in spite of the extermination of many
forms, it is also more varied in species. The consistent

tendency throughout the period of man's presence has

been for the larger animals, which formed the most
impressive contingent of the wild life, gradually to be

rooted out ; while the additions consist largely of

lesser creatures, many of which have gained entry only

because their minuteness has enabled them to escape

detection. The great change therefore has been a

notable diminution in the standard of size of the wild

fauna, and this tendency is still strongly marked in

the evolution of the Scottish fauna at the present

day.

Obituary.
Mr. S. S. Hough, F.R.S.

MR. SYDNEY SAMUEL HOUGH, H.M. Astro-

nomer at the Royal Observatory, Cape of Good
Hope, died on Sunday, July 8, at Garrard's Cross. He
had visited Europe last summer and had attended the

meeting of the International Astronomical Union at

Rome, but after his return to South Africa he was in

poor health and ultimately cancer was diagnosed. He
came back to England under the care of a nurse in

the spring of this year and succumbed to the disease

after a painful illness.

Mr. Hough was born at Stoke Newington on June 11,

1870. After distinguishing himself at Christ's Hospital

School, he proceeded to St. John's College, Cambridge,
as a foundation scholar. At Cambridge he had a
brilliant career and graduated as third wrangler in

1892. He was awarded the first Smith's prize in 1894,
and soon after was elected to an Isaac Newton student-

ship and to a fellowship at his college.

After taking his degree, Mr. Hough devoted himself

to research work in astronomy and geophysics. It

had recently been found by Kiistner and Chandler
that the free period of the variation of latitude differed

from that predicted by Euler, and the investigation

of this subject was undertaken by Mr. Hough. He
passed on under the guidance of Sir George Darwin
to an investigation of the tides on dynamical prin-
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ciples, and succeeded in deriving a more complete

solution of the tidal problem than had been previously

obtained, and indeed in making the most important

contribution to this theory since Laplace. In his

work he introduced the mutual gravitation of the

water, and he determined the periods of free oscilla-

tion of the ocean. At this time he also did some work
on periodic orbits.

When Mr. Finlay, chief assistant at the Cape Observa-

tory', retired in 1898, Sir David Gill, who was then

H.M. Astronomer, pointed out to the Admiralty the

importance of selecting as his successor a man with

the highest scientific qualifications who might be

expected ultimately to become director of the observa-

tory. In accordance with this plan Mr. Hough was

selected for the post and he proceeded at once to

take up his duties. He became H.M. Astronomer in

1907.

Mr. Hough threw himself into the work of the

observatory and made valuable contributions to

astronomy in organising and discussing observations,

particularly those relating to the exact positions of

the stars. This work is of a kind which does not

attract much public notice, but it is absolutely funda-

mental to astronomy. Soon after his arrival at the

Cape he was entrusted with the reduction of a tri-

angulation of close circumpolar stars made with the



August 4, 1923] NATURE 171

i

heliometer. These observations were carefully dis-

cussed for systematic errors and combined with
meridian and photographic observations so as to give
accurate positions of all the brighter stars in this

region. The subject of the accurate positions of

southern circumpolar stars engaged Mr. Hough's
attention to the end, and four parts of Vol. XI. of the
Cape Annals deal with these stars.

Mr. Hough's chief work was done with the new
Cape Reversible Transit-Circle. This instrument is

probably the best of its kind in existence and was
designed by Gill with a view of the elimination of all

conceivable sources of error. The principal parts of

the instrument arrived at the Cape in 1901, but a
considerable time naturally elapsed before it was
ready for use with its collimators and underground
azimuth marks in position. In 1903 and 1904 Mr.
Hough spent a large part of his time in the determina-
tion of the constants of the instrument, in particular
the error of every one of the 5' divisions of the fixed

circle was determined. The new transit circle was
brought into regular use in 1905. Under Mr. Hough's
direction two catalogues of fundamental stars based
on observations for the years 1 905-11 and 191 2-16,
containing respectively 1293 and 1846 stars, have been
published. Each star has been observed at least

sixteen times, four times in each of the four positions
of the instrument, and the resulting star places must
be among the most accurate we have.
Under Mr. Hough's direction, rapid progress has

been made in the completion of the Cape Astrographic
Catalogue, Declination 40° to 52° South. Five volumes
of measures have now been issued, and this year a
magnificent volume giving the spherical co-ordinates
of all stars down to and including the 9th magnitude
of the C.P.D, scale. There are in all 20,843 stars in

this catalogue, and the places have been deduced from
all the material available both from the meridian
observations and the photographic plates. The over-
lapping parts of the plates have been carefully com-
pared and the plate constants adjusted so as to give
the best agreement possible. This volume has entailed
a large amount of work and must prove of the greatest
value in the future.

It is impossible to enter here at length into the
different phases of Mr. Hough's work. The meridian
observations of the inner planets and the heliometer
observations of the outer planets have been carefully

collected and discussed. In conjunction with Mr.
Halm he discussed the motions of the Bradley
stars, and he has derived an accurate value of the
solar parallax from the radial velocities of stars as
observed at different seasons of the year. Besides
giving observations of the greatest accuracy the Cape
Publications contain valuable discussions for the
derivation of the fundamental constants of astronomy.

Mr. Hough's contributions to astronomy were
recognised in various ways. In 1902 he was elected
F.R.S. He was president of the South African Philo-
sophical Society in 1907, and on the reconstruction
of that society as the Royal Society of South Africa
he was elected its first president. Last year he was
elected British vice-president of the International
Astronomical Union. His death at the age of fifty-

three is deeply felt by astronomers throughout the
world.

J. J.
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Sir Henry H. Howorth, K.C.I.E., F.R.S.

By the death of Sir Henry Hoyle Howorth on
July 15, at the age of eighty-one, scientific circles

lose a characteristic figure belonging to a generation
which has almost passed away, while his many friends

mourn the loss of one for whose qualities all had an
intense respect and admiration. A man of strong

individual character, he had foibles which he himself

was not the last to regard with some humour. His
most remarkable characteristic, however, was his wide
intellectual range and the vast, and sometimes sur-

prising, extent of his knowledge. A constant attendant
at the meetings of many scientific societies, there were
few subjects on which he was not prepared at a moment's
notice to make a real contribution to discussion.

Born in Lisbon on July i, 1842, Howorth was
educated at Rossall School and called to the Bar by
the Inner Temple in 1867. He soon, however, turned
his attention to politics and historical and archaeo-

logical studies, which became his main interests in

life. Of the large number of scientific and historical

works on a variety of topics which he published, the
first were two papers dealing with the races of Northern
Russia and the extinction of the mammoth respectively,

which were presented to the British Association in

1868 and 1869. They were followed by a number of

papers published in rapid succession in the journals

of scientific societies- such as the Royal Anthropo-
logical Institute, the Royal Historical Society, the
Royal Asiatic Society, and the like. They dealt,

among other subjects, with the ethnology and history

of the peoples of Central Asia and Eastern and Central
Europe and with geological topics connected with the
polar areas, and may be regarded as preliminary studies

for the works with which his name will mainly be
associated in the future. Of these, one, his " History
of the Mongols," of which the first volume, dealing

with the Kalmucks and Eastern Mongols, was pub-
lished in 1876, the second, dealing with the Tartars,

in 1880, and the third, on the Mongols of Persia, in

1888, brought him recognition in the form of the
K.C.I.E. in 1892 and election to the fellowship of the
Royal Society in the following year. He also pub-
lished a " History of Chengis Khan and his Ancestors "

in the Indian Antiquary. He had begun to rewrite

his " History of the Mongols "
; but the revision was

incomplete when he died.

For the ordinary individual these detailed studies

of Asiatic history and ethnology might well have
sufficed ; but they were not adequate to satisfy the

needs of an intellectual energy so indefatigable as that
of Howorth. He took up the study of glacial problems
with equal zeal, and, be it said, with his usual love of

controversy. " The Mammoth and the Flood " ap-

peared in 1887, and " The Glacial Nightmare " in

1893, both being parts of a vigorous attack on Lyell's

glacial theory, based upon palseontological, geological,

and archaeological evidence and suggesting that the

deposition of drift and boulders was due to wave,

rather than glacial, action. He followed this up with
" Ice or Water ? " which appeared in 1905. At the

time of his death he was engaged on the revision of

" The Mammoth and the Flood."

Sir Henry was also keenly interested in the history

of the Church, and was the author of a valuable and
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authoritative study of St. Gregory the Great, which

was followed by " Augustine the Missionary." He also

wrote " The Golden Days of the Early English Church,"

published in 1916, and edited a " History of the Vicars

of Rochdale " for the Chetham Society.

It is surprising that, amid all this literary and scientific

activity, Sir Henry should have been able to devote

so much time to politics and public affairs, on which

he was a frequent and voluminous writer in the corre-

spondence columns of the Press. He was elected

member of Parliament for South Salford in 1886,

1892, and 1895. In 1902 he did not seek re-election.

Although he sat as a Unionist, he adopted an inde-

pendent attitude, giving a free rein to powers of

criticism and controversy which lost nothing by his

command of language.

In addition to the honours already mentioned. Sir

Henry Howorth was an honorary D.C.L. of Durham Uni-

versity, a trustee and honorary librarian of Chetham Col-

lege, and, from 1899, a trustee of the British Museum. He
had been president of the Royal Archaeological Institute

and the Viking Society, and was a vice-president of the

Royal Asiatic and of the Royal Numismatic Societies.

Dr. Louis Bell.

Dr. Louis Bell died at his home at West Newton,

Mass., on June 14. He was born in Chester, New Hamp-
shire, in 1864, and twenty years afterwards graduated

at Dartmouth College. He then specialised in physics

and applied engineering, receiving the Ph.D. degree

from Johns Hopkins University in 1888. In the same

year he was elected professor of physics at Purdue

University, Lafayette, Ind. He edited the Electrical

World, from 1890 to 1892, and was then appointed Chief

Engineer of the power transmission department of the

General Electric Company. In this capacity he installed

at Redlands, California, the first three phase transmis-

sion plant which was used for general service. From

1895 to 1905 he lectured on power transmission to the

Massachusetts Institute of Technology, while for twenty-

seven years he was a consulting engineer in Boston.

Dr. Bell did excellent pioneering work on illuminating

engineering and on power transmission. His " Electric

Power Transmission," published in 1897, was for several

years the standard textbook on the subject. For many
years also his " Art of Illumination," published in 1902,

was the standard work on illuminating engineering.

He contributed articles on " Electrical Power Trans-

mission " and on " Electric Motors " to the loth and

nth editions of the " Encyclopaedia Britannica," and

published many technical articles chiefly on alternating

currents, electric traction, illumination, physiological

optics and radio-telephony. He was a manager of the

American Institute of Electrical Engineers from 1891

to 1894 and was a past president of the American

Illuminating Engineering Society. His work on photo-

metry for the International Electrical Commission was

much appreciated by engineers all over the world.

The former Director-General of the German Con-

tinental Gas Co., Dr. W. v. Oechelhaeuser, died on

May 3 1, at Dessau (Anhalt). He was born on January 5,

1850, at Frankfort-on-Main. He studied engineering

science at the Technical High School in Berlin, made
rather extensive journeys in foreign countries and

entered in 1887 into the services of the German
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Continental Gas Co. at Dessau, of which firm he was
Director-General during the years 1890-1912. His
technical achievements, based upon sound scientific

knowledge, have been acknowledged by the bestowal

of the honorary degrees of Dr.Ing. and Dr.Phil.

Dr. von Oechelhaeuser contributed largely to the

development of the gas industry ; for example, he
substituted for the old type of horizontal gas retorts,

with their great amount of hand work, the vertical

retorts, in which the coal glides down by its own
weight and at the same time is gasified. On the

other hand, he constructed the first engine on the

Oechelhaeuser system, by which it became possible

to use the gas from a blast furnace directly for power
production. In addition to this, he was successful in

raising the social standing of the engineer in Germany,
in his capacity of president, during many years, of

the Society of Gas and Water Engineers and of the

Society of German Engineers.

Prof. Hermann Scroll, professor of technical physics

of the University of Leipzig, died on June 27, aged

fifty-one. His premature death will be much regretted.

He was bom on January 14, 1872, in Eupen, Rhenish

Prussia, and studied at the Technical High School, Aix-

la-Chapelle, and at the University of Giessen, where he

became assistant to Prof. Otto Wiener, with whom he

moved to Leipzig in the year 1899. In 1910 he was
made professor of technical physics, and he organised

the practical courses of this study at the university.

His investigations were concerned mainly with the

relation between light and electricity ; for example, he

was of opinion that electric action of the light plays an
important part in the first-known photographic process,

the daguerreotype process. Much important work was
done by Scholl in his capacity as an expert of the

Reichsgericht in patent cases. In numerous decisions

concerning the validity of patents connected with

electricity and mechanics, the senate of the supreme

German court of justice followed Scholl's opinion. In

consequence of his far-reaching scientific knowledge

and thorough understanding of technical questions,

Scholl exerted great influence upon the development

of industry. Industrial circles, as well as his colleagues

and pupils, will be much afflicted by the loss of this

distinguished man.

We regret to announce the following deaths

:

Dr. E. Beckmann, on July 12, aged seventy. An
appreciative note on his life and work appeared in our
issue of July 21, p. 109, when the occasion of his

seventieth birthday celebrated on July 4 was recorded.

Prof. L. Hiltner, president of the Bavarian
Botanical Institute, on June 6.

Prof. E. W. D. Holway, of the University of

Minnesota, known for his work on the rust-fungi,

on March 31, aged seventy.
Prof. F. Krafft, professor of chemistry at Heidelberg,

aged seventy-one.
Dr. Josef Nevinny, professor of pharmacology and

pharmacognosy at the University of Innsbruck, aged
seventy.

Prof. J. P. Langlois, of the Conservatoire national

des Arts et Metiers, and editor since 1910 of the

Revue generale des Sciences, on June 17.

Dr. J . G. Rutherford, chairman of the International

Commission on Control of Bovine Tuberculosis and
Canadian delegate at the International Institute of Agri-

culture at Rome in 1908, on July 24, aged sixty-five.
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Current Topics and Events.

I

The problems of physics are manifold, and tend to

increase in number and in difficulty. Fifty years ago
there was a general feeling that we had only to

proceed steadily in the application of familiar

dynamical principles to explain all the phenomena of

inanimate nature. Some men of science would have
included in such an explanation the facts of animate
nature as well. How different is the position to-day !

Sir Oliver Lodge, in the illuminating address which
appears as a supplement to this issue, expounds the

difficulties and perplexities which now face the

natural philosopher, summing them up in the two
words, " ether " and " electrons." The relativist

may, for his own special purposes, ignore the ether,

but Sir Oliver claims that as we find ourselves im-

bedded in ether and matter, it is necessary to take

stock of our position and consider how much it is

possible to ascertain as to etherial properties. The
outstanding problems of our time, that of radiation on
one hand and of atomic structure on the other, have
been at least partially solved by the electro-magnetic

theory of Clerk Maxwell and the electron theory which
owes so much to his successors at the Cavendish
Laboratory. But the still greater problem of relating

these theories satisfactorily to one another and to

the disquieting results embodied in the modern
theories of quanta and relativity still awaits the

revealing power of the master mind. The acceleration

of an electron generates waves. In photo-electricity

we find that radiation can fling out an electron with
a surprising amount of energy. There is thus a
remarkable reciprocal relation between light and
electrons. With characteristic boldness Sir Oliver

Lodge tackles the relations between radiation and
matter and suggests—in the form of a question, it is

true—that the actual generation of an electron by
means of light is not an altogether impossible idea.

The suggestion is perhaps not entirely new, but it has
never been stated with such clearness and force, and
deserves the serious consideration of scientific thinkers.

It is a remarkable fact that, despite the immense
advances in our knowledge of bacteria as the causative

factors of infective disease, the viruses of the eminently
contagious exantheraatic diseases have not been
unmasked. The causes of measles, scarlet fever,

small-pox, chicken-pox, and typhus have not been
found with certainty. Naturally, a great many
researches have been carried out to discover these

imknown causes, and in the earlier days of bacterio-

logy many micro-organisms were incriminated which
are now known to be accidental contaminations or

are accessory to the main cause. The history of

investigation on scarlet fever illustrates this admir-
ably. Cocci of diverse kinds, bacilli, and even
protozoa, have been alleged to cause the disease.

The most recent report comes from Italy, where it is

alleged that di Cristina of Palermo and Carolia of

Rome have discovered the germ of scarlet fever in

the form of an ovoid diplococcus. From what we
know of bacteria in disease, it is improbable that
the exanthemata are due to microbes of this class.
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The contagiosity, the eruption, and the high degree

of immunity point to a special class of diseases differ-

ing altogether from the bacterial infective processes.

Hektoen (1923) has recently published an interesting

historical research detailing the various attempts
which have been made to transfer scarlet fever

intentionally to man, and he considers it very doubtful

whether this has ever taken place. This is remark-
able when one considers the ease with which the

disease is transmitted under natural conditions.

The Rothamsted Experimental Station is one of

the Institutions to which the Empire Cotton Growing
Corporation has made a grant of 1000/. for five years,

for the development of research work likely to be of

importance in relation to problems connected with
cotton-growing. It is evidence of the enlightened

outlook of the Corporation to research that the grant
is free from any restrictions likely to hamper the

progress of the work. The money will be employed
in increasing the staff and equipment of the Soil

Physics Department, in order that more rapid progress

may be made in the study of the fundamental
physical properties of soil. Special attention will be
devoted to the water relationships, in view of their

importance in districts where cotton is grown. The
elucidation of these principles is necessary before

trustworthy advice can be given to the growers,

and, conversely, the practical problems that the local

experts are expected to solve often present points

that can only be answered after investigations in a

research laboratory under controlled conditions.

The function of the Soil Physics Department at

Rothamsted will be to undertake these investigations

as part of its study of the fundamental properties

of soil. The Department will act as the headquarters
of those men on study-leave who wish to discuss

soil problems arising in the course of their work, and
they will be provided with facilities for experimental
investigations.

The Polish Physical Society was founded in April

1920, with five branch sections in Warsaw, Cracow,
Lw6w, Wilno, and PoznaA respectively. Prof.

Ladislas Natanson, of the Jagellonian University of

Cracow, was the first president of the Society for

the period 1920-23, and in the general assembly held
in Warsaw in April last Prof. St. Pieiikowski was
elected president and Prof. Natanson vice-president-

The first part of the Society's Transactions, referring

to the period 1920-21, has been recently issued. It

is an interesting volume containing a number of

important contributions. There is an obituary

notice of Prof. Tad. Godlewski ; Prof. Natanson's

presidential address ; and a number of papers : on
the diffusion and scattering of light, especially in

water, by Prof. Cz. Bialobrzeski ; on discharge in

electrodeless tubes, by Prof. J. Wierusz-Kow^lski

;

on the spectra of iodine vapour, by Mr. Landau-
Ziemecki ; on the magnetic anomalies in Poland, by
Prof. St. Kalinowski ; on the electrometric study of

radioactive fluctuations, by Messrs. Wertenstein and
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Muszkat ; on the equilibrium of a radiating gaseous

sphere, by Mr. W. Pogorzclski. The original text is

in Polish ; there is, however, a French translation or

r6sum6 of every item. The Society has about 120

n\embers, and its address is 69 Hoza Street, Warsaw,
Poland, By strenuous and careful work, the Society

should do much to promote the progress of physical

science in Poland.

On September 17-30, the American Association

for the Advancement of Science will meet at Los

Angeles with the Pacific and South-western Divisions,

and a number of other societies are also gathering

at the same place. The path of totality of the total

eclipse of the sun on September 10 passes close by
Los Angeles, so many distinguished astronomers who
have journeyed to the neighbourhood for observ-

ing the eclipse are expected at the meeting. Ac-
cording to Science, Section D (Astronomy) is to hold

joint meetings with the American Astronomical
Society and the Astronomical Society of the Pacific

at the University of Southern California, at the

Mount Wilson Observatory and at the California

Institute of Technology. A symposium on " Eclipses

and Relativity," at which Dr. W. W. Campbell,
president of the University of California, Dr. C. E.
St. John, of Mount Wilson Observatory, and Dr.
S. A. Mitchell, of the University of Virginia, are to

deliver addresses, has been arranged for the opening
day of the meeting.

" ^OLUS," on whose letters in the Wimbledon
Borough News we commented in our issue of June 30,

p. 889, has addressed to us a further letter in which
he renews his protest against the by-pass road planned
alongside Beverley Brook, and bespeaks our sympathy
for the human users of Wimbledon Common no less

than for the other animals. Unless the whole of the
Fitzgeorge estate is bought for the public (a somewhat
hopeless hypothesis), there will be roads of some kind,
and we are not aware of any scheme better than that
which was reached by representatives of the varied
interests concerned. It has, we understand, been
proposed that a belt of trees shall be planted to screen
the road, a practicable measure which has our full

support. No excessive stream of motor cars is

anticipated, and indeed our own experience of

Wimbledon Common is that small boys and the
scatterers of paper are more destructive of its natural
peace and beauty than is any of the high-road traffic.

It is curious how often scientific announcements
made in British journals are overlooked by the
general Press at home, but appear later as messages
" From our own Correspondent " abroad. An
example of this is a message from the New York
correspondent of the Times, published in the issue of

July 30, upon the discovery, by Prof. J. B. ColHp, of
an insulin-like plant hormone to which he gave the
name " Glucokinin." The discovery was described
by Prof. Collip in Nature of April 28, p. 571. It

seemed scarcely worth while, therefore, to cable from
New York that it " was announced here yesterday by
P^oi. J. J. Wiltman, of the University of Minnesota,
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through the American Chemical Society," especialh

as Prof. Collip's own letter of three months ai;o

provided much fuller information.

Mk. Alf.c Ogilvik has been elected chairman of

the Royal Aeronautical Society for the year 1923-

1924, in succession to Prof. L. Bairstow.

The Secretary of State for the Colonies has

appointed Lieut. J. R. Stenhouse to be master of

the research ship Discovery, which, as announced
in Nature of April 21, p. 540, is to proceed to th<

neighbourhood of South Georgia and the South
Shetlands in order to obtain scientific evidence

bearing on the whaling problem.

' With reference to a note in Nature (July 7, p. 19)

on the work in archaeology of the late Prince of

Monaco, Mr. F. Fawcett writes that while the excava-

tion of the caves and the collection of the relics are

due to the Prince, the building in which they art-

stored was constructed through the liberality of the

late Sir Thomas Hanbury of La Mortola.

The Department of Scientific and Industrial

Research requires a research engineer to take charge

of the Building Research Board's Experimental

Station, East Acton. Candidates should be honours

graduates in civil engineering, or possess equivalent

qualifications, and if possible have had experience

in research in building materials and construction.

Applications, with testimonials, etc., must be made
in writing by, at latest, August 20, to the Secretary,

Department of Scientific and Industrial Research,

t6 Old Queen Street, S.W.i.

Applications are invited for the Yarrow scholar-

ships in connexion with the Institution of Civil

Engineers. The scholarships vary in value from 50/.

to 100/. per annum and are open to British subjects

who, desiring to become engineers, lack sufficient

means to enable them to pursue their practical or

scientific training. The regulations concerning the

scholarships are obtainable from the Secretary of

the Institution of Civil Engineers, Great George

Street, Westminster, S.W.i. The latest date for

the receipt of applications is September 30.

The following awards have been made by the

Royal College of Physicians : The Baly gold medal,

given every alternate year to the person who shall be

deemed to have most distinguished himself in the

science of physiology during the two years immediately

preceding the award, to Mr. J. Barcroft ; the Bisset-

Hawkins medal, bestowed triennially on some duly

qualified practitioner, who is a British subject, and

who has, during the preceding ten years, done such

work in advancing sanitary science or in promoting

public health as, in the opinion of the College, deserves

special recognition, to Dr. T. M. Legge. The Harveian

Oration on St. Luke's Day will be delivered by Prof.

E. H. Starling.

In connexion with the visit of members of the

Society of Glass Technolog>^ to France, during the

first week of July, two meetings with French glass
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manufacturers were held on Monday, July 2. In the
morning the visiting party was received by the
Chambre Syjidicale des Maitres Verreries, and was
welcomed by its president, M. L. Houdaille, who
described to the visitors how the French glass manu-
facturers are all united in one body—the Chambre
Syndicale—which is divided into six sections repre-
senting various branches of the industry. The work
of these sections is organised in such a way as to
prevent ruinous competition between members, and
at the same time encourages individual research and
development. In the afternoon a joint meeting was
held with the Societe des Ingenieurs Civils, in the
course of which the following papers were presented :

" La Methode Scientifique dans ITndustrie," by
Prof. H. Le Chatelier ;

" Les Verres, Opaques et
Colores, et les Glacures Ceramiques de Meme Espece,"
by Dr. A. Granger ; "La Dilatation des Verres et
Cristaux," by M. Lafon ; "Specifications for Glass
Products," by Prof. W. E. S. Turner; " Improve-
ments in the Design of Recuperative Glass Pot
Furnaces," by Mr. T. Teisen ; and "The Physical
Properties of Boric Oxide Glasses," by Mr. S. English
and Prof. W. E. S. Turner. During the week, visits
were paid to glass works at St. Denis, Rheims,
Chantereine, St. Gobain, Chauny, and Cirey. A visit
was also paid to the sand quarries at Nemours and
to the forest and castle of Fontainebleau. Altogether,
some thirty British members of the Society and their
friends took part in the visit. Encouraged by the
success of this and the visit in 1920 to America, it
is proposed to arrange other tours as opportunity
arises.

A MEMORANDUM regarding the probable amount of
monsoon rainfall in 1923 was submitted, in the early
part of June, to the Government of India by Mr.
J. H. Field, officiating Director-General of Observa-
tories. For the purpose of a forecast of the monsoon,
India is divided into five sections, and the several
conditions which are favourable for the various
sections are given—the conditions ranging over a
large part of the globe, and at different seasons of
the year. It is noted that a marked feature of the
weather in May was the comparative absence of
temporary advances of the monsoon in the Arabian
Sea, where the monsoon proper was behind time.
Details are given of the influencing conditions in
different parts of the globe, and from these it is

concluded that there would be some delay in the
establishment of normal monsoon conditions within
the Indian area, but it was estimated that the delay
was not likely to be prolonged. With regard to the
total amount of monsoon rainfall, it seemed that in
the Peninsula there should be a small excess, with a
corresponding excess in Mysore and Malabar. For
northern India and Burma no forecast could be
issued. Recent telegraphic communications from
Bombay received in the middle and towards the end
of July state that the agricultural outlook is now
satisfactory over almost the whole of the Bombay
Presidency, where enough or more than enough rain
has fallen nearly everywhere. According to usual
custom a further monsoon forecast will be issued
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in August
; past experience shows that the earlier

forecast issued in June is usually on the whole the

more successful.

A MURAL tablet to the memory of the great

naturalists and lifelong friends—Frederick Du Cane
Godman and Osbert Salvin—was unveiled at the

Natural History Museum on July 28 by Lord Roth-

schild, and was accepted by the Archbishop of

Canterbury on behalf of the Trustees of the British

Museum. Upon the death in 1919 of Godman, who
was for many years a Trustee and a generous bene-

factor to the Museum, a Committee was set up with

the object of placing in the building a memorial to

him and to Salvin, who had died in 1898, and it was
decided to use the balance of the money collected as

the nucleus of an exploration fund for the benefit of

the Museum ; to this Fund Dame Alice and the

Misses Godman later added the sum of 5000/. The
memorial was designed by Sir Thomas Brock, and

after his death the task was completed by Mr. Arnold

Wright. Godman and Salvin, both of whom were

fellows of the Royal Society, will be remembered for

the remarkable work entitled " Biologia Centrali-

Americana," which was planned by them, and finally

completed by Godman after Salvin's death. It

consists of sixty-three volumes ; the first forms the

introduction, fifty-one deal with zoology, five with

botany, and six with archaeology. For the work the

aid of many specialists was called in, but Godman
and Salvin themselves undertook the chapters on

birds and diurnal lepidoptera. The whole of their

marvellous neo-tropical collection was presented to

the Natural History Museum ; many of the specimens

they had themselves collected during their travels

in Central America and Mexico. In addition,

Godman's gifts to the Museum were many and

valuable. The tablet hangs on the wall at the head

of the main stairs in the Central Hall on the east side

of the statue of Darwin.

The Report for the year 1922 of the National

Physical Laboratory extends to 227 pages and is

provided with an index of 24 pages. Sufficient

information is given to allow the reader to understand

the methods in use at the Laboratory and to follow

the advances made. The diagrams and illustrations

add materially to the value of the report from this

point of view. The number of tests made during the

year is still on the down grade, as one would expect

from the statistics of trade. The various research

boards and government departments continue to

depend on the Laboratory for the conduct of the

investigations they initiate, but the Executive Com-
mittee has found it advisable to appoint a research

committee consisting of Sirs J. J. Thomson, W. H.

Bragg and E. Rutherford to assist in the organisation

of research at the Laboratory. This committee has

made valuable suggestions as to the future work and

needs of the Laboratory. There have been few

changes in the senior staff during the year, and those

that have taken place are due to other government

departments claiming men with special knowledge.

An extension of the metallurgy building which had
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been needed for some time has been completed and is

now in use, but the work in the physics building is still

congested.

An opportunity has been afforded us to examine
and test the Hatchctt planimeter and the pantograph

designed and manufactured by W. H. Harling,

117 Moorgate, E.G. 2. The planimeter is very simple

and compact in form : after a little practice it can be

made to give results of considerable accuracy. The
writer has tested it on variously shaped areas of

different sizes, with good results. The pantograph is

a more complicated instrument, designed on the

principle of simple parallelograms, and can be set to

sixteen different ratios. Geometrically, the instru-

ment seems to be quite satisfactory. In use, however,

one or two faults can be detected. First, there is not

enough pressure on the pencil point to produce a

useful drawing. Second, the pencil is not steady,

there being insufficient constraint for keeping it per-

pendicular to the plane of the instrument. If these

faults are remedied, the pantograph should prove very

useful. Both instruments ;<red at moderate
prices.

The Milroy Lectures on " Canned Foods in relation

to Health," which were delivered a short time ago
by Dr. W. G. Savage, are to be published in the

autumn, in the Cambridge Public Health Series, by
the Cambridge University Press.

Messrs. J. and A. Churchill are about to publish
" Clouds and Smokes : the properties of disperse

systems in Gases," by Dr. W. E. Gibbs, in which will

be described the various ways in which disperse

systems in gases can be formed ; their mechanical,

thermal, optical, and electrical properties, and the con-

ditions which determine their stability are discussed.

This information is then applied to the practical

problems of meteorology, fume condensation, gas

filtration, the manufacture of substances in a finely

powdered condition, and the use of smoke in warfare.

Our Astronomical Column.

The Great Perseid Meteor Shower.—Mr. W. F.

Denning writes :
" The maximum of the Perseids

occurred in 1921 on the morning of August 12, and
the earth may be expected to be in the same position

of its oiT^it in the early afternoon of August 12 next.

There may therefore be no very rich shower, though
one may possibly recur in Japan and in the East.
Our acquaintance with the distribution of the

Perseids is, however, by no means perfect, and it is

fairly certain that a fairly good display will be
observed in England this year if the weather allows
suitable observations to be made. The moon being
new at the time of the maximum will be a favouring
feature.

Observations should be made on the early morning
of August 12 and during the night following that date.

The hourly number of meteors should be counted,
and the apparent paths among the stars of the larger

ones should be accurately recorded so that their

real paths may be computed.
It will be interesting to note if there are any strong

displays of the minor radiants of this period, such as
the Cepheids, Cygnids, Lyrids, or Arietids."

Observations of Jupiter.—L'Astronomie for July
contains three drawings of Jupiter on April 24 and
May I by M. Pierre Feurtey, using an equatorial of
o-ig metre aperture screened down to 0-14 metre.
The Red Spot, the tint of which is described as
saunion gris, seems to have revived since last year,
as it is shown quite strongly marked in the drawing
of May I, with two lighter patches in its interior,

and the surrounding bays, both north and south,
very dark. A row of six round white piarkings
follows the spot, slightly to the north of it.

Several narrow dark bands cross the light equatorial
zone obliquely.

Parallaxes of Fifty-seven Stars.—The Memoirs
of the National Academy of Sciences (Washington),
vol. xix., contains the results of the determination
of the parallaxes of fifty-seven stars made by Mildred
Booth and Frank Schlesinger. In twenty - two
of these no previous determinations of parallax
have been made. The authors point out that,
without the co-operation of several institutions, a
long interval would have elapsed before these results
could have been made available. Thus the photo-
graphic plates were secured with the Thaw photo-
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graphic refractor of the Allegheny Observatory :

the measures and reductions were completed at the
Yale Observatory under a grant from the National
Research Council (Division of Physical Sciences) to

the committee on Stellar Parallaxes of the American
Astronomical Society. The measuring machine was
purchased several years ago with a grant from the
Draper Fund of the National Academy of Sciences.

The measurements and computations were carried

out by Miss Booth, the methods employed having
been previously published. The aA'erage number of

comparison stars used was 3-8, and the average
number of plates for each region was 15. It is

interesting to note that a great many of the stars

in the list are double ; thus nearly every object is

one of more than average difficulty, the stars having
in fact been selected on that acc6unt from a long
list awaiting attention at Allegheny. A summary
of the parallaxes is given in a table showing the

visual magnitude and spectrum type, total proper
motion, relative parallax and probable error, and
finally, the probable error for one good plate.

Spectroscopic Binaries.—The Dominion Astro-

physical Observatory, Victoria, is determining orbits

for a number of these binaries. The chief interest

in this research is the material for determining the

average mass of stars of each spectral type. The
masses of individual stars are indeterminable owing
to the uncertainty of the inclination, but in study-

ing a large number of binaries we may assume that

the inclinations follow the law' of random distribution.

The elements of the following three stars have lately

been determined

:

BD 44° 3639
Boss 4870
4> Aquilae

Spectral Tj-pe. Period.

Oe 5 48-608 days
B 2 1-0309 „
A 2 33204 „

?tlass in terms of
sun's mass.

0-374
0-00019
0-0192

The first is of special importance, since few masses
of this type are known. One spectrum only is

visible in each of these cases, so the companion is

likely to have smaller mass. In the Oe 5 spectrum,

the sharp H and K lines do not share in the oscilla-

tions and give a velocity of - 11-3 km. /sec, as com-
pared with - 5-8 km. /sec. for the centre of gravity of

the system.
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Research Items.
ToNGAN Astronomy and the Calendar.—In one

of the Occasional Papers of the Bernice Pallahi Bishop
Museum (vol. viii. No. 4, 1922) Mr. E. E. V. Collocott
has collected all that can be known of Tongan astro-

nomy. They had the vaguest notions of the heavens
and of the relations of the sky to stars, sun, and moon.
They treated astronomy as a branch of navigation,
but since the use of the mariner's compass, few if any
living Tongans are able to point to or name more than
a very small proportion of the stars. Practically all

the available star lore of the Tongans is included in

sailing directions written by the late Tukuaho, who
was Premier of Tonga about thirty years ago, and
this account, copied by permission of his son Tungi,
consort of H.M. the Queen of Tonga, has been followed
by Mr. Collocott in compiling this paper.

Discovery of an Early Pal^olith in Norfolk.
—In the Antiquaries Journal for April (vol. iii.. No. 2),

Mr. J. Reid Moir describes the discovery by Mr.

J. E. Sainty of an Early Palajolith from the Glacial

Till at Sidestrand, Norfolk. The specimen contains,
in its interstices, material which, in appearance, is

identical with the matrix of the Boulder Clay, and the
colour of the flake-scars is precisely similar to the
broken surfaces of many flints in the Till at Sidestrand.
Mr. Reid Moir believes that the implement originally

belonged to the Upper Freshwater Bed, the highest
division of the Cromer Forest Bed Series. The Early
Palaeolithic implements of these strata are believed
to afford the only evidence in East Anglia of the
warm climate prevailing in Early Palaeolithic times,
and possibly representing the Giinz-Mindel inter-

glacial epoch. This gives definite evidence that the
manufacture of early Chellean hand-axes was begun
in what is now East Anglia, before the arrival of the
glaciers which were responsible for the deposition of

the Lower Glacial beds. Mr. Sainty has generously
presented this Sidestrand implement to the Ipswich
Museum.

Chromosome Movements in Nuclear Division.—
Many attempts have been made to explain the forces

at work in connexion with the mitotic figure in nuclear
division. Attractions and repulsions are evidently
involved, and these may result partly from the pre-

sence of electrical charges on the colloidal particles.

The latest contribution to this subject is by Mr.
Graham Cannon {Jottrn. of Genetics, vol. 13, No. i),

who applies Lamb's hypothesis that the centrosomes
are pulsating or oscillating bodies, and also extends
it to a consideration of the movements of the pro-
nuclei in fertilisation. Mr. Cannon discusses many
of the consequences which would follow from this

assumption, but as yet there is little direct evidence
that the centrosomes are actually centres of oscillation

or pulsation. A very interesting feature included in
the paper is the demonstration, by means of figures
of the chromosome groups in the equatorial plate of
various animals, that the chromosomes do in fact
arrange themselves like floating magnets, the par-
ticular arrangement depending upon the number of
bodies present. This result was predicted by R. S.

Lillie in 1905.

Efficiency in Cotton Weaving.—As the number
of stuflies made in different industries and in different
departments of the same industry increases it becomes
more and more apparent that there are conditions
militating against efficiency which are of an alterable
character. A careful study of efficiency in cotton
weaving, l)y Mr. S. Wyatt (Reports of the Industrial
Fatigue Research Board, No. 23 ; London : H.M.
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Stationery Office, price 35. net), demonstrates once
more the value of natural, as against artificial,

illumination ; this factor has been shown in previous
reports to hold true in silk weaving and in fine linen
weaving. The relations between humidity, high
temperatures, and efficiency are very well brought
out ; under existing conditions it is maintained that
the best conditions for productive efficiency in
weaving, in humid sheds of the type investigated,
seem to be with a dry bulb temperature of 7o°-j^° F.
and a relative humidity of 80-85 per cent. The
writer also shows that, on the two-break da}'^ system,
the efficiency during the pre-breakfast spell is con-
sistently low. Various other aspects of the problem
are considered, such as personal ability, individual
differences, incentives and fatigue, and suggestions are
given both for the amelioration of the conditions of the
cotton weaver and for further study. The Fatigue
Research Board in its cautious preface to the report is

careful to point out the limits within which the conclu-
sions must be interpreted. It is interesting, though,
to note that in considering one report after the other
there is a rapidly increasing weight of evidence in
quite definite directions.

The Control of the Paddy Stem Borer in
India.—In Memoirs of the Dept. of Agriculture in
India, Entomological Series, vol. vii. No. 13, 1923,
Mr. E. Ballard gives an account of experiments on
the control of the paddy stem borer Schcsnobius
incertellus in the Godaveri delta. The insect occurs
wherever paddy is grown in the East, and causes an
annual loss of 10 per cent, of the entire Indian crop.
Various schemes have been put forward for controlling
the insect, the use of light traps being largely
advocated. Mr. Ballard expresses doubts as to the
efficacy of the latter method. Such traps are ex-
pensive and liable to be stolen, sometimes they only
attract moths towards the light without destroying
them, while many of the moths have laid their eggs
before being trapped. The method of selecting
attacked seedlings at the time of transplanting gives
some hope of constituting an effective means of
control. Close cutting, used in combination with
seedling selection, should also destroy a large pro-
portion of the larvae from which the succeeding crop
could be infected. The extent to which stubble
helps the insect to tide over the time between the
crops needs research. The natural insect parasites
of the borer also require study, and the possibility
of growing immune varieties of paddy should be
tested.

Correlation of Oil-Sands : the Dakota Group.—The correlation of oil-bearing sands on the basis of
palajontological or petrographical work or both, is a
phase of the geology of petroleum which has not
always received the detailed attention in the United
States that it undoubtedly merits. It is therefore
gratifying to note that the importance of such work
is now more generally realised, and Mr. W. T. Lee's
contribution to Bulletin 751 on the " Continuity of
some Oil-bearing Sands of Colorado and Wyoming "

is a case in point. As Mr. Lee remarks, nearly every
important sandstone in the great Cretaceous system
of the western states contains oil, and the differentia-
tion and correlation of these oil-horizons form pro-
blems the ultimate solution of which is demanded
before this vast region can be economically developed.
The rocks dealt with in this report belong princi-
pally to the Dakota Group, and apart from valuable
local details regarding the different sands and shales
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included, the author establishes the important strati-

graphical fact that there is no single, definite, per-

sistent and easily recognisable sandstone correspond-

ing to the formerly so-called Dakota Sandstone, but

that a group.of sediments to which the name Dakota
is given represents successive accumulations of sedi-

ments near the strand-line of an advancing Cretaceous

sea, presumably Upper Cretaceous, but not neces-

sarily so. Hence the group differs in age from place

to place according to the time taken by the advance

of this strand-line across intervening distances.

Weather at Falmouth in 1922.—Falmouth
Observatory has recently issued meteorological notes

and tables for the year 1922, prepared by Mr. J. B.

Phillips, superintendent of the Observatory. The
mean barometric pressure for the year was 29-96 in.,

which is 0-02 in. below the normal. The mercury
reached a maximum height of 3079 in. during

November, which is also the highest November
reading on record since the commencement of

observations in 1871. The high - pressure system

associated with this reading prevailed from November
10 until December 15. In July the barometer fell to

28-98 in., which is the only record with the barometer
below 29 in. in July. Temperature reached its

highest reading, 75° F., on May 31, and the minimum,
28° F., on March 23. The summer was cool, the

day temperature registering 70° F. or above on 6

days only, 4 in May and one in June and September
respectively. Bright sunshine for the year registered

1663 hours, which is 90 hours less than the normal ; the

brightest month was May with 260 hours of sunshine,

and the least sunny was December with 48 hours.

Rain fell on 211 days, yielding a total of 45-75 in.,

which is 0-14 in. more than the normal. December,
which is normally the wettest month of the year,

had the highest monthly rainfall, amounting to

8-02 in., of which 7-64 in. fell in the last 16 days.

During the year the equability of the climate of

Falmouth withstood two severe tests. In an
exceptionally cold period at the beginning of April,

of 108 stations in the British Isles it was one of

9 at which the temperature did not fall below 34° F.,

and during a hot spell from May 21 to 24, when
temperatures above 80° F. were general on the coast,

the maximum did not rise above 68° F.

Commercial Production of Oxygen. — The
Chemical Trade Journal for June 15 contains an
account of a long paper by Mr. T. Campbell Finlayson
on " Industrial Oxygen," which was read before the
Institution of Chemical Engineers. The aim of the
work was to find a means of producing oxygen
industrially at a price of is. per 1000 cu. ft. This
was not realised, but a large number of possible

methods were tried, some of which were found to be
quite practicable. Chemical methods are impossible,

as they are invariably too expensive ; the most
promising method is based on the differential solubility

of oxygen and nitrogen under pressure in different

liquids. Mr. Finlayson remarked that the discovery
of a more suitable solvent might put the matter in

a very different light. It will be recalled that this

method was used, with water as a solvent, by Mallet
half a century ago.

Recording Water - levels Electrically.—

A

new form of electric transmission, for long-distance
indication of variations in water-level and similar

purposes, has been devised and put on the market
under the designation of the Telechron Transmitter.
The drawback in regard to systems of electric trans-
mission in such cases is that dependence has to be
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placed on the unfailing action of the receiver to record
the series of impulses sent out from the transmitter.
With the ordmary electro - magnetic apparatus,
owing to difficulty in exciting the magnetic field
with sufficient promptitude, there is a possibility of
failure to transmit signals which succeed one another
rapidly. In other words, the receiver and trans-
mitter are liable to " get out of step." In the Tele-
chron instrument, signals are transmitted at a
constant rate, independent of the speed of movement
of the float or other actuating agent ; the impulses
are accumulated by the transmitter and are de-
spatched in sequence at a rate within the capacity
of the receiver to record them. It is thus possible
for a float to make a rapid rise without the omission
in the recorder of any one of the impulses in the
series generated. Falls in level are equally accounted
for, and when alternations take place rapidly the
instrument records the net difference in either sense.
It is possible to store up any number of impulses in
the transmitter, though for practical purposes it is

only necessary to provide for a hundred revolutions
of the counter. Should the circuit by any chance
be broken or the battery fail, the transmitter auto-
matically sets itself and the receiver in .step on the
restoration of the current. There are other possible
applications of the Telechron besides the long-distance
record of water-levels ; it is a trustworthy telegraph
to indicate the position of a ship's helm, or of a
lock-gate, or other moving object. It can also be
adapted to the purpose of recording the pressure
in gas mains. The apparatus is introduced by the
Telechron Electric Transmitter Company, of 53
Victoria Street, S.W.

Luminescence.—Luminescence, as defined by
Wiedemann, includes all cases of radiation except
those due to temperature alone. In this sense the
term is used in the valuable report published as a
Bulletin of the National Research Council of the
United States, entitled, " Selected Topics in the Field
of Luminescence." The report, which is the work of
Prof. E. Merritt, E. L. Nichols, and C. D. Child, covers
a wide range, but most of the topics chosen for dis-
cussion are connected with fluorescence and phosphor-
escence. Prof. Merritt, who is responsible for the
greater part of the volume, contributes an important
chapter on theories of luminescence, dealing with the
work of Lenard, Kowalski, Kennard, Baly and Perrin.
A perusal of this chapter confirms the opinion that
the most important problem at the present time in
the field of luminescence is that of developing some
satisfactory and comprehensive theory which may
serve as an aid in correlating the observed phenomena
and as a guide in planning new investigations. Such
a theory must link together the varied subjects dealt
with in later chapters—luminescence at high tem-
peratures, luminescence and photo-activity, and, in
particular, fluorescence and chemical change. Special
attention may be directed to the work of Pringsheim,
who, after a somewhat extended discussion of photo-
chemical theories of fluorescence, is inclined to decide
against such theories, putting forward certain sug-
gestions in explanation of the chemical changes that
so often occur in connexion with fluorescence. In
the bibliography of luminescence, forming the last
chapter of the report. Dr. J. A. Becker has made a.

serious attempt to include references to all books and
articles on luminescence that have appeared between
the years 1906 and 1922. References to papers on
spectroscopic work have been included when, as in
the case of flame spectra, they appear to have a
direct bearing on the theory of luminescent radia-
tion.
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The Electron in Relation to Chemistry.

•"PHE Faraday Society's conference on "The
^ Electronic Theory of Valency," held at Cam-

bridge on July 13 and 14, may be regarded as marking
a new stage In the welding together of physics and
chemistry, which has been so notable a feature of

the recent history of these two sciences. The con-

ference was attended by about 120 delegates from
different universities, about half of whom were drawn
from outside Cambridge. Some forty visitors were
entertained in Trinity Hall, through the kindness
of the master and fellows, to whom a deep debt of

gratitude is due for contributing in this way to the

pleasant social features of the conference. The
foreign guests included Prof. G. N. Lewis, Prof.

W. A. Noyes, Prof. Lyman, and Prof. Victor Henri
of Zurich ; the physicists included Sir J. J. Thomson,
Sir Ernest Rutherford, Sir WiUiam Bragg, Prof.

Barton, Prof. W. L. Bragg, Prof. Porter, Prof.

Rankine, Dr. F. W. Aston, and Mr. R. H. Fowler
;

the chemists, in addition to Sir Robert Robertson,
the president of the Faraday Society, included Sir

William Pope, Prof. Heilbron, Prof. Lapworth, Prof.

Lowry, Prof. Robinson, Prof. Smithells, Prof. Thorpe,
Mr. C. R. Bury, Dr. Flurscheim, Dr. W. E. Garner,

Dr. Henstock, Dr. Kenner, Mr. W. H. Mills, Mr.
E. K. Rideal, and Dr. N. V. Sidgwick.
The conference was held in the new Department

of Physical Chemistry, which is housed very ap-
propriately in a block of buildings lying between
the Chemical Laboratory in Downing Street and the
Cavendish Laboratory in Free School Lane. These
buildings, which were formerly in the occupation of

the Department of Engineering, now provide ideal

quarters for work in physical chemistry. They
have been completely refitted and are admirably
suited to their new use ; they are also so com-
modious that there is a reserve of floor-space which
has been loaned to workers from other departments,
pending the time when it may be required for further

extensions of physico-chemical work. Tea was served
before the conference opened, in the large laboratory
of the Hopkinson wing, which was erected in 1900
as a memorial to the late Prof. Bertram Hopkinson
and his son, while the discussions were held in the
lecture theatre adjoining.

The Friday afternoon session, dealing mainly with
the application of the electronic theory to the problems
of inorganic chemistry, was presided over by Sir

J. J. Thomson, who in his opening address referred

to the fact that, while the force which retains the
electrons in an atom is proportional to the positive

charge on the nucleus, the disruptive force which
tends to make them scatter is proportional to the
third power of their number, so that a limit is set

to the number of electrons which can be crowded
into one atom. The law of force is such that when
the number of electrons is small, the octet is a
particularly stable grouping ; but with a different

law of force, a sextet might be more stable than an
octet. The problem of molecular structure can be
attacked most readily by the study of cases of

substitution ; thus the electric moment introduced
on replacing hydrogen by chlorine can be calculated,

and measurements of the specific inductive capacity
of molecules of different types have shown that this

moment is constant in magnitude.
Prof. G. N. Lewis, in presenting his paper on

" Valence and the Electrons," directed attention to
the reconciliation which has recently taken place
between the views of physicists and chemists in
reference to the structure of the atom. Since
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physicists have now adopted a model in three
dimensions, it is possible to regard the orbit of the
electron as having a fixed orientation, although the
electron itself is in rapid motion. The chemist's
theory of static electrons has, therefore, been merged
quite naturally into a scheme of static orbits. Prof.

Lewis directed attention to the fact that, in Bohr's
atomic structures, each of the rare gases from neon

_ to niton, and all the stable elementary ions, possess
eight electrons in the outer shell, thus affording full

justification for what came to be known as " the
octet theory." The fundamental phenomenon of

chemistry is, however, the formation of pairs of

electrons ; and of some hundred thousand known
substances only about half-a-dozen contain uneven
numbers of electrons. This pairing may perhaps be
due to magnetic forces, since unpaired electrons
always give rise to a magnetic moment. When four
of these electron-pairs are grouped at the corners of

a regular tetrahedron the still more stable configura-
tion of the octet is obtained.

Prof. Lewis attaches great importance to the view
that the sharing of a pair of electrons constitutes a
chemical bond between two atoms. When this bond
is broken, the electron-pair usually remains attached
to one atom, which acquires a negative charge, while
the associated atom (which loses its share of the
electron-pair) acquires a positive charge on disruption.
This contrast is described in Langmuir's nomenclature
as the conversion of a " covalence " into an " electro-

valence "
; and most English readers have accepted

this nomenclature as an essential feature of the
" Lewis-Langmuir hypothesis." Prof. Lewis, how-
ever, regards the ionised bond as being no longer a
bond at all, and even objects to the use of the term
" valence " to express the electrical state of the
atom, although for nearly seventy years bismuth and
aluminium have been described, like phosphorus and
nitrogen, as tervalent elements.
The two following papers, by Mr. R. H. Fowler on

" Bohr's Atom in Reference to the Problem of

Covalency " and by Dr. N. V. Sidgwick on " The
Nature of the Non-polar Link," were of interest as

exhibiting two parallel lines of thought in the applica-

tion of Bohr's theory of the structure of atoms to
the unsolved problem of the electronic structure of

molecules. The close agreement between the con-
clusions reached on this subject at Oxford and at
Cambridge is noteworthy. As might perhaps have
been anticipated, the Cambridge physicist was much
more apologetic than the Oxford chemist, since he
evidently realised more fully the risks that must
be taken when forsaking the mathematical concepts,
verified by observations of spectra, on which the
structure of the atom is based, for purely qualitative

conceptions of molecular structure, which are at
present beyond the range of mathematical analyses
and of experimental verification. The chemist, on
the other hand, boldly translating the shared electrons

of Lewis into shared orbits (compare Dr. N. P.

Campbell's letter in Nature of April 28, p. 569), was
ready at once to gather a harvest of new conceptions
from this speculative extension of Bohr's theory. A
study of the printed papers shows, however, no
important discrepancies between the views of the
two authors as to the results of extending the theory
of orbits from atomic to molecular structure.

In the discussion following upon the reading of

these papers, Sir J. J. Thomson pointed out that two
electrons are not necessary to make a bond, since

H2+ is one of the most persistent aggregates met
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with in positive rays, although there is only one
electron left to hold the two protons in combination.
To this Mr. Fowler replied that although this may
be stable for an indefinite period in a vacuum,
aggregates of this type appear to be quite incapable
of resisting chemical combination—perhaps because
an odd electron passing from one nucleus to the
other would impart an electrical charge alternately

to one atom and the other, giving rise to an unstable
condition which would be particularly ready to

undergo chemical change.
Prof. W. A. Noyes, after reviewing briefly the

history of the development of the theory of ionisation,

laid stress on the fact that the distinction between
polar and non-polar union is one of degree and not
of kind, the fundamental factor in both types of

union being the pairing of electrons. He also directed
attention to the fact that the elements, such as
lithium, sodium, potassium, rubidium, and cassium,

which are monoatomic in the gaseous condition, are

exactly those which have a single valency-electron
in the outer shell.

Sir William Bragg made an important statement
in reference to the lengths of the carbon chains in the
fatty acids and esters. Each additional carbon atom
in the alcohol radical increases the length of the
carbon chain by 1-22 A.U. ; but for the acid radical

the average increment is only 0-97 A.U. This
remarkable result can be explained, while maintaining
a fixed distance of 1-5 A.U. between the carbon
atoms, by assuming, on the alcohol side of the mole-
cule, a simple zigzagging of the chain of atoms,
with a fixed tetrahedral angle of 109° 28', the branch-
ing of the chain being to the left and right alter-

nately. The increment on the acid side of the chain
can be explained by assuming the formation of a
zigzag chain of another type, the deflexions being
in the order LLRRLL, etc., instead of LRLRLR.
These two forms of zigzag appear to be initiated by
the two types of oxygen-linking in the -CO . O-
group, and then to be rigidly maintained in the two
chains. The structure suggested on the acid side of
the molecule may explain the alternation of physical
properties observed in the well-known odd and even
series of acids, since the increment of length is

alternately parallel to the chain and inclined at an
angle of 109° 28' to it.

At the close of the session Prof. Victor Henri made
a brief communication in anticipation of the im-
portant paper which he delivered on the following
day. The discussion took place under tropical
conditions, which were so extreme that the session
was adjourned before the discussion had become
completely informal. An informal discussion was,
however, carried on in the cooler atmosphere of the
evening in the fellows' garden of Trinity Hall, to
which some sixty delegates adjourned after dining
together in the Hall of the College. The bringing
into direct personal contact of workers who had
previously known one another only by correspondence,
or by reading one another's published communica-
tions, was a most valuable feature of the conference,
and full advantage was taken of the opportunities
thus presented.
The discussion, on Saturday morning, of the applica-

tions of the electronic theory of valency to organic
chemistry, was presided over by Sir Robert Robertson.
In opening the discussion. Prof. Lowry urged that
the electron has come to stay, and that sooner or
later organic chemists must take into consideration
the electronic structure of atoms and molecules.
These may prove to be a mere translation into a new
language of the structural formulae of Kekule and
van 't Hoff ; giving rise to a new nomenclature but
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to no new conceptions. This is, however, unlikely
in view of the enormous advances that have followed
from the discovery of Dalton's atom, and of each
fresh detail of its structure. The electronic theory
of valence has already made a contribution of real
value by discriminating between two types of valency,
since a single bond can now be classified as depend-
ing either upon electron-sharing or upon electron-
transference. Prof. Lowry 's own contribution had
consisted in the suggestion that a double bond may
assume a form in which one linkage of each type is

present. This has led to a number of novel con-
clusions which have been set out in a paper published
in the April number of the Journal of the Chemical
Society and in a paper on " Intramolecular Ionisation
in Organic Compounds " contributed to the present
discussion.

In summarising a second paper on " The Trans-
mission of Chemical Affinity by Single I3onds," Prof.
Lowry raised the question as to how many t\'pes of
valency the chemist would wish the physicist to
provide, and how many different mechanisms must
be invented to account for the transmission of chemical
affinities through chains of atoms. Prof. Lowry be-
lieves that only two types of valency are necessary,
and that principal and subsidiary valencies, partial
valencies, conjugated double bonds, carbonium bonds,
mobile hydrogen atoms, centric bonds and para-
linkages in aromatic compounds, are all manifesta-
tions of those electrostatic forces which Langmuir
describes as electrovalence. In the same way, the
unidirectional " general " effect, and the " alternating

"

effects observed in conjugated chains, appear to
account for nearly all the phenomena observed in

the transmission of chemical affinity. Lapworth and
Fliirscheim have suggested cases in which alternating
effects appear to be produced in chains of single
atoms ; but other explanations (such as the steric

effects described by Sir William Bragg) appear to
be capable of accounting for most of these observa-
tions, and further evidence is needed before a third
mechanism of transmission need be admitted. The
evidence now brought forward by Lapworth and
Robinson may perhaps provide the unexplained
residue of observation which would make such a
mechanism necessary. Prof. Lowry 's paper also
contained a vindication of Vorlander's view that,
when its direct neutralising action is eliminated,
the amino-group possesses well-defined acylous pro-
perties ; it is therefore no anomaly for an amino-
acid to be stronger than the fatty acid from which
it is derived.

Prof. Lapworth, in communicating a paper on
" Some Recent Contributions to the Theory of

Induced Alternate Polarities in a Chain of Atoms,"
described six different theories which have been put
forward in order to account for these phenomena.
In criticism of the previous speaker, he stated that
he himself twenty years previously emphasised the
tendency of organic compounds to assume a " homo-
geneous " in place of a " heterogeneous " distribution

of valency. This is precisely the same phenomenon
that Prof. Lowry discussed under the heading of
" Crossed Polarities." As evidence of alternate
polarities in chains of atoms held together by single

bonds he quoted the biochemical oxidation of but>Tic
acid to /j-hydroxybutyric acid and then to aceto-
acetic acid. This case has also been quoted in-

dependently by Robinson.
Prof. Robinson contributed a paper on " Octet

Stability in Relation to Orientation and Reactivity
in Carbon Compounds." He directed attention, as

Prof. Lapworth had done, to the fact that optical

activity is often preserved in chemical changes.
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although, if the intermediate stages are those which
are conventionally postulated, the optical activity

must necessarily disappear, since the intermediate
product would be symmetrical. The preservation
of asymmetry can, however, be explained by means
of partial valencies, through which the asymmetry of

one atom is maintained until it has been stabilised

again either in the same atoin or in a different one.
The bearing of the theory of polarity on the re-

activity of organic compounds was discussed by Mr-.

E. K. Rideal, and, as illustrating this aspect of the
problem, ]Mr. R. G. W. Norrish described some
experiments which he has jvist carried out, according
to which the union of ethylene and bromine is almost
stopped by enclosing the mixed gases in a vessel
lined with parafhn wax, whereas in contact with the
polar surface of a glass vessel combination takes
place rapidly.

In the general discussion, to which about a dozen
different speakers contributed, Prof. J. F. Thorpe
urged that the theory of polarity " explains every-
thing but predicts nothing," in marked contrast to
van 't Hoff's stereochemistry, which made organic
chemistry into the most exact of all the sciences.

This contention was strenuously denied by Mr.
Burkhardt from the Manchester laboratory and by
Profs. Noyes, Lapworth, Heilbron, and Robinson,
who proceeded to put on record two definite pre-
dictions in order to get over the difficulty that under
normal conditions the prediction and the verification
are published together, so that the reader cannot be
quite certain which really came first. Dr. Fliirscheim
also replied in a very vigorous manner to the criti-

cisms by Prof. Lowry of his views in reference to the
influence of substitution on the strength of carboxylic
acids, and urged that in several examples the forma-
tion of internal salts, which had been suggested as an

alternative explanation by Prof. Lowry, cannot in

. fact take place. Prof. Lewis directed attention to

the fact that the breaking of a double bond does not
necessarily get rid of cis and trans isomerism, even
if free rotation can take place ; and in support of

this view Mr. Bury quoted the fact that quadrivalent

sulphur compounds retain their optical activity even
when one of the four groups is ionised.

In the final session of the conference. Prof. Victor

Henri presented a paper on " Molecular Polarity

deduced from the Study of Absorption Spectra."

This proved to be a most remarkable contribution,

in which the application of considerations based on
the quantum theory led to the conclusion that

quantified motion may occur in electrons, atoms, or

molecules, giving rise to broad absorption-bands,

narrow absorption-bands, and a fine structure of

these bands, respectively. By making use of a

source of continuous ultra-violet light. Prof. Henri
has been able to study the fine structure of the

absorption bands of a large number of compounds,
and in some instances to measure as many as two
thousand bands in the fine structure. A large

number of photographs were shown to illustrate the

various types of absorption spectra. Prof. Henri's

paper produced a very profound impression by the

masterly character both of the theory and of the

experiments which he described. It may well mark
a new era in the history of absorption spectra. In
apologising to Prof. Henri for the fact that the late

hour did not allow of an opportunity for discussion,

the president added that the question of holding a
general discussion on absorption spectra is already
under consideration by the council of the Faraday
Society, and that such a discussion would allow of a
fuller consideration of the view which Prof. Henri
had put forward.

International Conference of Phytopathology and Economic Entomology.

T^HE first International Conference of Phytopatho-
^ logy and Economic Entomology was held in

Holland on June 24-July 2 by the kind invitation of

the Netherlands Government in co-operation with the
authorities of the various laboratories and institutes

conducting work on agricultural phytopathology and
entomology. The Conference was noteworthy as
being the first occasion on which phytopathologists
and entomologists from all countries have been
invited to meet together to discuss matters of mutual
interest. Prof. H. M. Quanjer of Wageningen, pre-
sided over the Conference, while Dr. L. O. Howard,
Chief of the United States Bureau of Entomology,
acted as president of honour. Upwards of 65 members
attended—in addition to the Dutch participants

—

representing some 26 countries. A report of the
Conference, giving an account of the demonstrations,
papers read, etc., will be issued by the Committee
of Management (obtainable from the Secretary, Mr.
T. A. C. Schoevers, of the Netherlands Phyto-
pathological Service, Wageningen), but in the
meantime the following brief account may be of
interest.

Members assembled at Wageningen on June 24,
when an address of welcome was delivered by Prof.
Kielstra, Rector Magnificus of the University. On
the following morning the Conference was formally
opened by H.E. the Minister for Home Affairs and
Agriculture, and during the day members attended
the inauguration, by Jonkheer van Citters, of the
new Laboratory for Potato Research in which Prof.
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Quanjer's Department is now housed. In the
laboratory and adjoining experiment station ex-

periments of great interest, notably in connexion
with the " virus " diseases of the potato, were in-

spected. After spending two days in conference, the
members divided into two parties, one visiting

Groningen and the other Boskoop, Aalsmeer and
Haarlem. The first party inspected the practical

application of Prof. Quanjer's experiments in the
selection fields and farm of Dr. O. Botjes, who
demonstrated his methods of obtaining "seed"
potatoes on a large scale entirely free from virus

diseases, and the second visited nurseries producing
ornamental plants, shrubs and bulbs ; at Lisse (near

Haarlem) they visited Dr. van Slogteren's new
laboratory for the study of bulb diseases, and were
treated to an excellent address and to demonstrations.
The two partiescombined forces again at the laboratory
of Prof. Westerdijk, Director of the W. C. Scholten
Phytopathological Laboratory at Baarn, where the
final papers were read and the discussions concluded.
Subsequently H.E. the Minister for Home Affairs and
Agriculture held a farewell reception at the Hague,
and members were entertained to dinner at Scheven-
ingen. Many members remained until the following
week to take part in an expedition to the glass house
district of the Westland.

Within a short space it is impossible to do justice

to the 'papers read. Two subjects were, however,
specially prominent—namely, (i) the research, both
botanical and entomological, which centres round the
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plant-diseases of the " virus " type, and (2) the
efficiency or otherwise, of controlling the spread of

insect and fungus pests from one country to another
by means of a phytopathological service.

Discussions on the latter concerned chiefly plant
import regulations and quarantines, the point of view
of the exporting country being ably expounded by
Mr. van Poeteren, who is director of the Netherlands
Phytopathological Service. The controversial and
difticult nature of this subject is well known, and it is

satisfactory to record that the following resolution
was approved :

" The representatives of all nations assembled at
the International Phytopathological Conference at
Wageningen, June 25-30, 1923, desire to place them-
selves on record as in full agreement with the essen-
tials of international trade and commerce in living
plants and plant-products, namely, reasonable free-

dom from all insect-pests and plant-diseases of all

kind of materials imported into or exported from any
country."

It should also be mentioned that so greatly im-
pressed were members with the results of the Con-
ference in bringing about international sympathy and
co-operation as to the control of diseases and pests,

that it was considered imperative that similar con-
ferences under the same title should be held in

future, and a small committee, under the chair-
manship of Prof. Quanjer, with Mr. Schoevers as
secretary, was appointed to undertake provisionally
the duties of arranging for the next conference
and of dealing with the various resolutions which
had been passed.

This brief summary would be incomplete if some
reference were not made to the hospitality and kind-
ness experienced. Special mention must also be
made of the admirable manner in which Prof. Quanjer
carried out his duties as president, and the debt
members owe him for rendering the discu.ssions clear
to all by rapid translation. As secretary, Mr.
Schoevers was untiring, working literallv nit'ht and
day for the good of the Conference.

Sir William Thiselton-Dyer.

Tribute from British Botanists.

C\^ July 28 Sir William Thiselton-Dyer attained his

eightieth birthday and was the recipient of the

subjoined letter from botanists throughout the

country. Sir William's work as assistant director

of the Royal Botanic Gardens, Kew, under Sir

Joseph Hooker, and then as director for a memorable
period of twenty years, is so well known that it is

not necessary to refer to the many important things

he did during his term of office. The present condi-

tion of the Gardens, and the prestige of Kew all

over the world, are sufificient testimony to his ability

and prescience. We beg to extend to Sir William
in his retirement our congratulations and best wishes
that he may long continue to enjoy his health and
carry on his botanical activities.

Dear Sir William,

The occasion of your eightieth birthday
affords us the opportunity of which we gladly avail
ourselves, not only of offering you our congratulations
upon having attained so venerable an age, but also
of assuring you of our continued regard and esteem.
In doing so we who sign this letter do but acknowledge
our indebtedness to you for the inspiration and
guidance which we, both as teachers and researchers,
have derived directly or indirectly from your own
early work as a professor of botany. We regard
that work, and more especially the courses of practical
instruction conducted by you at South Kensington
in the years 1875 and 1876, as having inaugurated
the renaissance of the study of the structure and
functions of plants which had been so brilliantly
carried on by British botanists in earlier times. It
must, we feel sure, afford you great and justifiable
satisfaction to contemplate the marvellous develop-
ment of such studies in this country during the years
that have passed since you quickened them into new
life.

The professorial career on which you had embarked
so brilliantly was unfortunately, as it may have
seemed at the time, brought, to a close by your
appointment to the assistant directorship of Kew in

1875 and your subsequent appointment as director
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ten years later. The work that you were enabled
to carry out at Kew has been of such national import-
ance, that, however much we may regret the loss

of the stimulating influence you would undoubtedly
have exerted as a professor, we all realise the great
and lasting services you have rendered to botany,
not only from the purely scientific point of view, but
also in relation to the development and encourage-
ment of botanical enterprise throughout the British
Empire.
Another notable result of the interest you inspired

was the successful launching of the Annals of Botany,
which has come to be one of the leading botanical
periodicals of the world. We do not forget that it

was your enthusiasm that turned the scale when the
question of " to be or not to be " hung in the balance.
The Annals is a lasting monument to your courage
and prescience.

It would need a lengthy document were we to

attempt to set out in detail the value of your many
efforts for the promotion of our science, but in con-
clusion we feel we must refer to the noble work you
did in saving the old Chelsea Physic Garden from
destruction. Thanks to you, Lon3on has now a
botanic garden where students and teachers can
study the structure and functions of plants and
pursue those studies which you did so much to

promote.

With our very kind regards and good wishes.

Believe us to be, deax Sir William,

Yours ver>' truly,

D. H. Scott
S. H. Vines
F. O. Bower
Balfour
H. T. Brown
D. Prain
F. Darwin
H. H. Dixon
A. C. Seward
J. B. Farmer

F. Keeble
A. B. Rendle
A. Shipley
H. Wager
F. F. Blackman
V. H. Blackman
F. W. Oliver
A. G. Tansley
F. E. Weiss
A. W. Hill

and all the leading botanists in

Great Britain and Ireland.
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University and Educational Intelligence.

Edinburgh.—At a special graduation ceremonial,

held in the University Library Hall on July 25, the

following members of the eleventh International

Physiological Congress, then meeting in Edinburgh,
, were presented to the vice-Chancellor (Sir Alfred

Ewing), by Sir E. Sharpey Schafer, for the Honorary
LL.D. :—Prof. F. Bottazzi, professor of physiology,

University of Naples ; Prof. W. Einthoven, professor

of physiology. University of Leyden ; Prof. W. H.
Howell, professor of hygiene, Johns Hopkins Uni-

; versity, Baltimore ; Prof. J. E. Johansson, professor

i of physiology, University of Stockholm ; Prof. A.
Kossel, professor of physiology, University of Heidel-

berg ; Prof. H. H. Meyer, professor of pharmacology,
University of Vienna ; Prof. I. P. Pawlow, professor

of physiology, University of Petrograd ; and Prof.

C. Richet, professor of physiology in the Faculty of

Medicine, Paris.

London.—Dr. Lydia Henry has been appointed
Warden of the Household and Social Science Depart-
ment, King's College for Women, Campden Hill

Road, W\8.

Manchester.—The Empire Cotton Growing Cor-
poration has recently offered to the University, for a
period of five years, a grant to promote study and
research in mycology and entomology, more particu-

larly the diseases of plants caused by animal and
fungal parasites known to be, or likely to be, of

importance to cultivators of cotton. It is made a
condition of the grant that the University should
admit cotton research scholars and assistants on study
leave to its laboratories, and it is also asked to deal

so far as it can with inquiries from scientific advisers

to cotton growers. The work will be carried out in

the Departments of Botany and Zoology under Mr.
S. Williams and Mr. R. A. Wardle respectively. In
this connexion the large and valuable collections of

i insects in the Manchester Museum will be of con-
siderable assistance in the identification of insect

pests, while the experimental grounds and green-
liouses which the University has recently established
in Fallowfield will greatly facilitate the study of plant
diseases.

Sheffield.—The title of emeritus professor of

mechanical engineering has been conferred on Dr.
W. Ripper in recognition of the services he has
rendered to the Department of Engineering and to
the University.

Mr. Denton Guest has been appointed assistant

bacteriologist.

Dr. K. Fassler of Freiburg (Switzerland) has
been appointed, according to the Chemiker Zeitung,
assistant and reader in mineralogy and geology at
Laval University, Quebec.

The Educational Directory, 1922-23, published by
the Bureau of Education, Washington, as Bulletin
1922, No. 50, contains not only the names of ad-
ministrative officials—federal, state, county, town,
university, college, and library—but also lists of boards,
societies, and other organisations having educational
aims, and a list of educational periodicals in the
United States. The list of summer schools in con-
nexion with universities, colleges, and normal schools
is an astonishingly long one, containing more than
500 entries : in most cases the summer session lasts
for from six to ten weeks.
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The Clothworkers' Company of the City of London
has offered an annual contribution of 3000/. for the

period of five years 1 923-1 927 to the Imperial College

of Science and Technology, South Kensington, to be
applied towards the maintenance and development of

the City and Guilds (Engineering) College, one of the

three constituent colleges of the Imperial College of

Science. This donation is supplemental to the sum
voted some years ago by the Goldsmiths' Company,
a gift amounting to 85,000/., which enabled the En-
gineering College to extend its premises, and is quite

distinct from the annual vote of 5000/. from the City

and Guilds of London Institute which has been paid
to the Imperial College since the charter was granted
some fifteen years ago and applied to the City and
Guilds (Engineering) College. It is another indication

of the value which practical men in the City of London
attach to the research and general teaching in science

specially in relation to industry.

In 191 7 the Government, acting through the Board
of Education and the Department of Scientific and
Industrial Research in conjunction with the London
County Council and the Governors of the Imperial
College, South Kensington, established at the Im-
perial College, for a period of five years in the first

instance, a Department of Optical Engineering and
Applied Optics, in the charge of Prof. F. J. Cheshire.

As the Department was originally sanctioned for five

years only, the question of its future has recently

come up for consideration, and it has been decided

that it shall be put upon the same basis as regards

permanency as the other Departments of the College.

The work of this Department should do much to

prevent a recurrence of the position in Great Britain

in 1914, when optical manufacturers were severely

hampered by the insufficient number of optical ex-

perts available both for the scientific direction of

production and also for the designing and computing
of new optical systems demanded by the Government.

In view of the jubilee celebration of the Cambridge
University local lectures on July 6-9, special interest

attaches to a review published in the May number of

School Life (Washington, U.S.A.) of university

extension work in America. The writer, who is

president of the National University Extension
Association formed in 191 5, recalls that this work has
been carried on in America since the inauguration of

the Chautauqua gatherings in 1885, but it was not
until 1906 that the University of Wisconsin, the
pioneer State university in this field, organised its

university extension division as an extramural college

with a dean and separate faculty. Since 191 3 the
movement has spread so rapidly that now practically

every institution of learning—university, college,

normal, technical, or professional school, whether
public or private, engages in some form of extension
activity. The goal of the movement is thus described :

"to fit every man and woman for his or her job,

thereby making a better economic and social asset

for the State." This insistence on the ideal of

service to the State is characteristic of American
writers on this subject and on elementary and
secondary education. The National Association aims
at standardising the character and content of courses,

conditions of admission, etc. Among important
recent developments of extension work in America
are : co-operation with agencies such as state medical
and dental societies and boards of health, extension

courses for medical practitioners, and the utilisation

of broadcasting stations. Nearly every state has
now a correspondence school system supported by
taxation, usually organised as a department of the

state university.
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Societies and Academies.
Camukidge.

Philosophical Society, July i6.—Mr. C. T. Heycock,
president, in the chair.—W. M. H. Greaves : The
possible mechanics of the hydrogen atom.—S.

Chapman : The motion of a neutral ionised stream

in the earth's magnetic field.—J. I>. Bernal :

Analytical theory of crystals.—H. F. Baker : Two
geometrical notes: (i) Theory of confocal quadrics

and Poncelet's porism of inscribed triangles. (2) A
self reciprocal figure, and the associated cubic

surfaces.—L. Godeaux : Sur la representation analy-

tique des congruences de coniques.—C. T. Preece :

Dougall's theorem on hypergeometric functions.

—

W. L. Marr : A quintic locus defined by five points

in a plane.—J. Brill : On the problem of three bodies.

—C. G. F. James : Extensions of a theorem of Segre's,

with their natural position in space of seven dimen-
sions.—T. M. Cherry : -The form of the solution of

the equations of dynamics.—R. A. Fisher : Note on
Dr. Burnside's recent paper on errors of observation.

—C. G. Darwin and R. H. Fowler : Further examples
of partition functions.—H. W. Richmond : Real
twisted cubics which are geodesies on quadric
surfaces.

Dublin.
Royal Irish Academy, June 25.—Prof. Sydney

Young, president, in the chair.—A. C. O' Sullivan :

Corresponding points on the curve of intersection of

two quadrics. Corresponding points on the curve of

intersection of two quadrics u, v are defined as pairs

of points the tangents at which to the curve are

generators of the seime species of the same quadric
\u -V. There are three kinds of correspondence, each
related to one of the three ways in which the roots of

the discriminant of \u -v may be grouped. If four

points lie in a plane they, with their correspondents
of the three kinds, lie in fours on 64 planes, 16 planes
passing through each point. There exists a cor-

respondence between the lines joining corresponding
points and the points of the quartic curve, so that
from any proposition relating to the points a pro-
position relating to the lines can be deduced. This
transformation is expressed in elliptic functions by a
quadric transformation which is equivalent to one of

the forms of Landen's transformation, thus giving a
geometrical interpretation in three dimensions of

Landen's transformation for real arguments.

Paris.

Academy of Sciences, July 9.—M. Albin Haller in

the chair.—Gabriel Bertrand and Mile. S. Benoist :

The nature of " celloisobiose." The celloisoboise of

Ost and Prosiegel and of Ost and Knoth appears
from its properties to be a mixture of procellose,

described by the authors in a previous communica-
tion, and cellose.—Andre Blondel : The conditions of

yield of generating valve lamps having a character-
istic of the singing electric arc : the definition of

their power.—V. Grignard and R. Escourrou : The
tertiary methylheptenols : their catalytic hydro-
genation. The product of hydrogenation varies with
the catalyst (platinum black, nickel), and also with
the pressure of the hydrogen. The best results

were obtained with nickel working under a pressure
of about 15 mm. of mercury.—Serge Bernstein :

The best approximation of functions possessing one
essential singular point.—Nikola Obrechkoff : A
problem of Laguerre. F. Selety : A distribution of

masses with a mean density zero, without centre of
gravity.—Th. De. Bonder : The synthesis of the
gravific.—Andr6 Kling and Arnold Lassieur : Aqueous
solutions. A sketch of a theory explaining the
behaviour of water towards indicators and the
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hydrogen cell independently of the ionic hypothesis
—Pierre Bedos : Ortho-phcnyl-cyclo-hexanol and the

bromhydrin of i'2, cyclohexane diol. Ortho-phenyl-
cyclo - hexanol is the main product of the reaciioi;

between the oxide of cyclohexane and ph(:n\^
magnesium bromide. It would appear to be a

stereoisomer of the compound of the same composition
obtained by Braun, Gruber and Kirschbaum by
tlie addition of hydrogen to ortho-oxydiphenyl.

—

Pierre Jolibois and Chassevent : The setting of

plaster. An account of experiments on the maximum
solubility of anhydrous calcium sulphate as a function
of the temperature to wliich it has been heated.

-

Victor Lombard: The permeability of nickel \'

hydrogen. If d expresses the volume of hydrogci
passing through the nickel plate of area i sq. cm
then it was found that at constant difference of

pressure on the two sides of the plate, d =a* : at

constant temperature, the yield of gas d =K JV
where P is the difference of pre.ssure.—Roger ('

Boussu : Contribution to the study of supersaturatioi)

Details of experiments with supersaturated solution-

of potassium bitartrate and calcium sulphate.

—

L. J. Simon : The oxidation of graphite by a mixture
of silver bichromate and sulphuric acid.—H. Gau!*

and G. Ehrmann: The soluble cellulose - ether sah

of the higher fatty acids. Hydrocellulose is treatc<:

with an acid chloride and pyridine in the present'

of a solvent. Descriptions of cellulose distearat<

dipalmitate, and dilaurate are given.—Max an
Michel Polonovski : Eserolmethene and its alcohol-

ate.— F. Delhaye : Relations between the orogenic

movements and the great depressions of Centni'

Africa. The graben of Lufira (Katenga).—Mlli

J. Boisse de Black : The mode of formation of a

frane in Cantal.—Allyre Chassevant and Chouchak :

The measurement of the degree of ionisation of

mineral waters.—H. Ricome : Growth and heliotrop-

ism.—Jean Politis : The mitochondrial origin of the

anthocyanic pigments in flowers and leaves.—M.
Piettre : The humus in the coffee plantations in

Brazil.—M. Aron : The influence of temperature on
the action of the testicular hormone.—A. Desgnez
and A. Bierry : The action of Vichy water on the

urinary reaction.—Jean Camus, J. J. Gournay, and'
A. Le Grand : Experimental diabetes.—M. Levy-

Solal and A. Tzanck : Puerperal eclampsia and the

phenomenon of shock. Arrest by pilocarpine.—M.

Bazin : Animal and human neoplasms.

Official Publications Received.
Zoologische Mededeelingen, uitgegeven vanwege 's Rijks Museum w.

Natuurlijke Histoire te Leiden. Onder Redactie van Prof. Dr. E. !

Van Oort. Deel 7, Aflevering 3-4. Pp. 129-252. (I^iden : E. J. Brill. ^

Department of the Interior: Bureau of Education. Bulletin, uv..

No. 6 : Home Economics Education. By Henrietta W. Calvin. Pp. i

Scents. Bulletin, 1923, No. 15: The Bible in the Public SchooN

Legal Status and Current Practice. By William R. Hood. Pp.

5 cents. Bulletin, 1923, No. 16 : Statistical Survey of Education, li'l'.t-:

By Florence DuBois. Pp.41. 10 cents. Bulletin. 1923, No. 22 : Educa-

tional Work of the Knights of Columbus. By Mark J. Sweany. Pp.

iii+12. 5 cents. Bulletin, 1923, No. 25 : Recrnt Developments in

Educational Journalism. By Prof. W. Carson Ryan, Jr. Pp. 14. 6

cents. (Washington : Government Printing Office.)

Tlie North of Scotland College of Agriculture. Guide to Experiments

at Craibstone, 1923. Pp. 4J. (Aberdeen.) „ „ .

Department of the Interior : United States Geological Survey. Bulletir.

732 : Geology and Ore Deposits of Shoshone County, Idaho. By Joseph

B Urapleby and E. L. Jones, Jr. Pp. v-|-156-fl6 plates. 40 cen'
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The Ether and Electrons.^

By Sir Oliver Lodge, F.R.S.

Preliminary.

I
HAVE been asked to speak on possibilities of

research in pure physics, and I rejoice that

attention has always been paid to the vital importance

of pure science in an Institution the backbone of the

work of which must be of a metrical character connected

with industrial applications, and much of it necessarily

subject to routine.

The main lines on which physics has recently and

[is still so rapidly advancing are well known. There

lis no need to direct attention to such inquiries as are

[the direct outcome of radioactivity, in its various

Iforms spontaneous and induced : problems which

irange from atomic investigations like those which

Igo on in the Cavendish Laboratory, through X-ray

|and ordinary spectrum analysis, down to the various

ievices of wireless telegraphy. In all these things

|there are among the members of the staff of the National

lysical Laboratory, and on the Governing Body,

[lore than competent advisers.

I must just deal with such ideas as have been occupy-

*ing my attention of late. I have found it interesting

recently to look up some forgotten remarks of my
own—made soon after a National Physical Laboratory

was decided on, but before it was founded—in the

preliminary portion of a presidential address to the

Physical Society of London on February 10, 1899,

as reported in the Proceedings of that Society, vol. xvi.

Part VI., June 1899. Among other things there

referred to, is a suggestion by FitzGerald that circularly

polarised light sent through an absorbing medium

might constitute it a magnet—a discovery not yet

made. I see there also a reference to a Blue-book of

1898 recording a Government conference about the

founding of this Laboratory, Sir Richard Glazebrook

has also kindly directed your attention to my address

to Section A of the British Association at Cardiff in

189 1, in which the foundation of a National Physical

Laboratory was specially advocated.

' From an address on " Some Possibilities for Research in Pure Pljysics,

especially on the Ether," delivered to the staff of the National Physical
Laboratory on March 14. The first section of the lecture is omitted for laclc

of space. It dealt with possible research in boundary or overlapping regions
of specific sciences, and on the relation between physics on one hand, and
chemistry, physiology, and biology on the other. ITiis section, and one
giving further details about the possibility of a renewed attempt to detect
or to disprove an ether flow along lines of magnetic force, will 1m; published
elsewhere.

Properties of the Ether.

The question of what constitutes a distinction

between physics and chemistry is difficult to decide,

but in general it may be said that chemists deal

chiefly with static relations and groupings, while

physicists are more inclined to treat phenomena
kinetically. Another clear distinction, at any rate

at present, between these two sciences is that one
deals with matter only, and the other deals with the

ether also. It seems that the electric charge is the

unifying or connecting entity between matter and
ether. Uncharged matter appears to have no effect

on ether at all. But its charged particles, or electrons,

in so far as they quiver or rotate, do disturb the ether

and generate waves in it. Moreover, if they revolve

or travel, as by locomotion, they generate magnetism
in it ; and . even when they are stationary, they

generate in it or rather are inevitably accompanied
by what is called electric force. That is, they appear

to attract or repel each other from a distance. Further-

more, for some reason—which I and some others think

to be residual electric or possibly magnetic attraction,

—they exert over minute ranges the force known as

cohesion, which again must be exerted entirely through

the ether, since particles of cohering matter are not

in contact. And again they exert, even at the most
enormous distances known to astronomy, the minute
residual force known as gravitation ; which in the case

of bodies of astronomical size amounts to a force of

gigantic magnitude.

Light, magnetism, cohesion, -gravitation,—all these

are affairs of the ether, and are all studied in physics.

A superstition has recently arisen that the ether is

an exploded heresy, and is unnecessary ; but that

is an absurd misunderstanding. The theory of

relativity says nothing of the kind. As a mathe-
matical method it need not mention the ether, any
more than Laplace in his " System of the World "

felt that he need mention the Creator. He was
entirely within his rights in ignoring the Deity ; and
so is a relativist in ignoring the ether ; at least when
neither attempts to philosophise on that basis. For
ignoring a thing is not the same as putting it out of

existence. Extinction is as impossible to us as

Creation. We have to take things as we find them :

and we find ourselves imbedded in ether and matter.

So we had better make the best of it.

Present Knowledge about Ether.

How much do we know about the ether, and how
much is it possible to ascertain ? We do not know
as much as we ought, but we know a few things

;

and we hope by further investigation to know more.

E3



i86 SuppUfnent to ''Nature,'' Auj^ust 4, 1923

Unfortunately, the ether is a very perfect, elusive,

liighly-endowcd substance, which makes no direct

appeal to any of our sense organs. Accordingly, it is

only investigated with some difticulty ; and its

properties are so differcnl Irom those of matter that

very elaborate and expensive arrangements have to

be made in order to cope with it. Even when we have

made those arrangements, it may decline to give an

answer, and the result may be negative. Still, a

truly negative result is something definite, and is better

than nothing. But every positive result is of extreme

value. Let us summarise the results we already

know.
First of all, we know lliut the ether can transmit

waves at a definite and finite speed of 300,000 kilo-

metres a second. Next, that those waves are electro-

magnetic, with the electric and magnetic vectors at

right angles to each other, and in the same phase.

We also know that the superposition of related electric

and magnetic vectors in the same phase results in

propagation with the speed of light.

Then we know that light cannot be transmitted by

conductors of electricity, which act like a solution

of optical continuity. Furthermore, inside a trans-

parent body light travels more slowly than in free

space, showing that the ether is affected somehow
by the neighbourhood of matter ; the amount of this

affection being sometimes called the refractive index,

which is the measure of the retardation experienced

by light, and sometimes, from another point of view,

the dielectric coefficient.

We further know that if transparent matter is

moved in the direction of the light inside it, a certain

fraction of its velocity is added to the light—added
of course algebraically. Thus demonstrating, not

that matter has any power of conveying light—which

it has not—but that some influence or reaction on
the ether belongs to the matter and travels with it

;

that influence being just the one which effected the

retardation and is responsible for the refractive index,

the fraction of added velocity being, as surmised by
Fresnel, i - iIjj-^.

We also know, from certain experiments conducted

by myself, that this property of matter does not

extend in the slightest degree beyond its boundary

;

so that however fast matter is moving, light just

outside it is not affected at all. Or, as we may express

it, matter has no power of carrying the ether with it.

The ether has nothing of the nature of viscosity.

If a fluid at all, it is a perfect fluid. Not even if the

matter is charged or magnetised does the influence

extend beyond its boundary so as to affect the stream

of light close to it. (See Phil. Trans. 1893 and 1897.)

Yet inside transparent matter the phenomena of

light show that the ether must be modified in many
ways, giving rise to all manner of crystalline effects

—the optics of crystals—and the various phenomena
of polarisation ; especially that interesting one dis-

covered by Faraday, that the plane of vibration is

rotated, in one direction or another, by even non-

crystalline and fluid matter when immersed in a

longitudinal magnetic field : and those other phenomena
discovered by Kerr, all of which may be summed up
under the names elliptic and rotatory polarisation.

It is easy enough to say that light is retarded to

a definite extent by transparent matter, but the
complete theory of it is not so simple. Something
about it will l)e found in the writings of Sir J, J.
Thomson, All the phenomena of dispersion and
anomalous dispersion must be taken into account
if we would understand the inter-relation between
matter and ether.

New Effects.

Not long ago the interesting phenomenon u.i

discovered by Prof. Richardson that the act (d

magnetisation rotates a piece of iron, and a quantila

tive investigation of this delicate effect has bet

made recently by Prof. Chattock and Mr. Bates, i

understand that a converse effect has now also l)een

observed by Mr. Barnett, namely, that rotating a

piece of iron magnetises it. I remember making an
attempt to discover such a phenomenon long a;.'

at University College, London ; but I found nothin

securely. Capricious and spurious effects were difllcu!

to avoid, and I suppose I had not sufficient perseveranc( .

We knew nothing in those days about electrons or

their orbits, though we felt that there was something
rotatory about magnetism ; nor was it more than
suspicion that electricity itself might possess a trai

of inertia, in addition to the recognised quasi-inert i

of self-induction. Modem skill may have been ablt.

to overcome the difficulties inherent to such an experi-

ment, but caution is desirable, since it is not clear

why rotation should develop one polarity rather than
another, if the atomic arrangement were truly random.

There is more to be got out of the original discoverx

by Richardson than has yet appeared—and I ventui

to predict that we have by no means heard the la

of it. The Zeeman effect seemed small at one tim*

and if it be said that the Richardson effect could ha\ >_

been anticipated, I reply that Larmor anticipated

the Zeeman effect ; though it is true he did not expert

the right magnitude, because the mass of the particl

responsible for radiation was not then known. Tin
quantitative relations of the Zeeman phenomenon
clearly showed, for the first time, that the radiatiiu

particle was one of electronic and not of atomic mas.s.

I mention these two apparently disconnected

phenomena together advisedly ; for while the orienta-

tion or precession of electronic orbits in gases account

for the Zeeman effect, the orientation of electronic

orbits in iron accounts for the Richardson effect.

Both are small, but the Zeeman effect is the smaller

of the two ; it needs the appliances of spectrum analys:

for its detection. It is far bigger than it would ha\c

been if the atom had been the radiating element

instead of the thousand-times smaller mass of the

electron. As to the Richardson effect, it is surprising

that it has been observed and measured at all, for x\

smallness (in mass) of the electron is no help to that :

and the detected reaction is not something optical

or etherial, but the gross movement of a mass of

ordinary matter. Not much movement, truly,

—

quartz fibres must be used of course, and plenty of

refinements,—but still a material movement is observed

as the result of orientation of electronic orbits ; and
that is noteworthy. Reaction of radium from atomic
projectiles was observed before, and reaction of radio-

meter vanes too ; but alpha rays are atoms, and these
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effects are connected with atomic bombardment
;

so in that respect they differ from the effects just

mentioned.

I would Hken the Richardson effect in some respects

more to the Lebedew and Nicholls and Hull detection

of the pressure of light, as suggesting an etherial

reaction on ordinary matter.

Referring to this light-pressure ; it is so small

that Crookes failed to detect it, just as Faraday failed

to detect the Zeeman effect with the appliances of

his day and without a Rowland grating ; but the most
trivial fact, so it be a fact, is of enormous and may be

of cosmic importance. Poynting invoked light-pressure

to account for cometary and other astronomical

results ; and now Eddington calls upon it to sustain

the Atlas-like burden of holding up the billions of

tons of superincumbent material which constitutes the

crust or envelope of a giant star. An amazing applica-

tion of the (terrestrially) almost infinitely small.

Parenthetically, in using the term so-and-so's
" effect," I do so under protest. This personal kind

of nomenclature should be temporary, and not outlive

the generation of discovery. This kind of naming
began with either the Doppler or the Peltier effect,

and was right enough when novel effects were few
;

but now that they constitute a multitude, we older

folk are apt to get confused among the plentiful crop

which the more fortunate youngsters are continually

evolving. Prof. Richardson is entirely free from

blame, for he calls his discovery a gyro-magnetic

effect ; which is explicit and satisfactory.

The Positive Electron,

Before leaving this part of the subject I should

like just to direct attention to what I have written

in Nature for November 25, 1922, p. 696, that

we have not yet securely discovered the positive

electron. The proton has to serve that function for

the present, but what the constitution of the simplest

known nucleus of an atom is, remains to be determined.

Something is known about the proximate or apparent

constituents of some heavier atomic nuclei, though

not much, but nothing at all of the constituents of

the nucleus of a hydrogen atom. It may be an

indivisible particle so small and concentrated as to

have a mass 1800 times that of a negative electron
;

but to me it seems unlikely that this is the right solution.

It may, on the other hand, be built up of a stable

grouping of hypothetical electrons both positive and

negative,—each one being like a mirror image of the

other. If so, it remains to be explained why the

outstanding charge of all atomic nuclei is apparently

positive, and whether that is accurately true. All

I advocate is to keep the door open for further investiga-

tion, and to persevere with the quest of the positive

electron by any methods that may suggest themselves.

Why negative electricity should differ from positive

so greatly, or in any respect save in sign, is not at all

clear ; and it is difficult to understand how one of

these entities can have been constructed out of the

ether, without the simultaneous production of its

opposite partner.

Electrical Theory of Matter.

The mechanics of the ether are not yet known
;

and until we have devised some system of mechanics

which applies, not in a blindfold, but in a clear and
lucid, manner to the behaviour of the ether, we must
remain to some extent in the dark. Here, then, is

scope for experiment. At present we are using ether

waves to examine the properties of matter, the structure

of crystals, the structure of molecules, and even the

structure of the atom. But we must go on in due

time to use these phenomena for an investigation of

the ether itself. We know that movement of matter

does not affect the refractive index nor the polarising

properties of that matter. But we know that if

matter is moving fast enough, it tends to carry some
ether with it, and thereby adds to its own inertia to

a known and predicted extent. We also know that

inertia itself is a magnetic and therefore etherial

phenomenon. The way in which J. J. Thomson,
Heaviside, and Larmor have worked out the electrical

relations between ether and matter, as regards inertia,

changes of inertia with speed, and radiation consequent

on acceleration, has been a marvellous achievement

of our time, of which quite inadequate popular notice

has been taken. Still there it is. They have laid the

foundation of the Electrical Theory of Matter, and
have opened up a way for our descendants to explain

nearly all the properties of matter in terms of the

ether, and possibly the very existence of matter itself.

We do not yet know how an electron is composed.

We know still less—if that is possible—how a proton

is composed. But that they ultimately will turn out

to be etherial structures of some kind is possible and,

as I think, probable.

Meanwhile we know that not only the mass of

bodies, but their shape, is affected by motion through

the ether ; this was demonstrated by that great experi-

ment of Michelson's, which I regard primarily as an
experiment on matter by means of light, and not an
experiment on light by means of matter. It may
hereafter be regarded by a sensible though preposterous

historian—that is, one who puts the cart before the

horse—as the first and only verification of the Fitz-

Gerald-Lorentz theory of modified electrical cohesion,

or peculiar interaction between moving particles. It

has been used as the foundation of the Theory of

Relativity. But that is an ingenious offshoot or

excrescence. I should like everybody to realise that

the Electrical Theory of Matter had already accounted

for nearly all the things which drop out so naturally

from the theory of relativity : such as the increase

in mass, the FitzGerald contraction as a reality, the

Fizeau effect on light ; even an extra revolution of

the axes of a planetary orbit, unless gravitation itself

is modified by motion. (See several Articles in the

Phil. Mag. between August 1917 and June 1918, by
Prof. Eddington, G. W. Walker, and myself ; beginning

with page 81 of vol. 34, and with conclusions sum-

marised on pp. 143, 482, and 486 of vol. 35.) The
Electrical Theory of Matter may conceivably be made
to account for the two other as yet incompletely

verified gravitational effects so brilliantly predicted

by Einstein. But that remains to be seen.

Possible Experiments.

Eimits of space will not permit me to deal here with

tli(> ])(>ssibility of an experiment to determine whether

there really is etherial circulation along magnetic
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lines of force ; attention may be directed, however,

to papers descril)ing my early attempts at such experi-

ments, as partly described in the Philosophical Magazine
for April 1907 and May 1919. In making experi-

ments on the ether we must recognise that what we
set out to look for we may not find : but we can

also remember that careful and conscientious experi-

ment, conducted with good apparatus, must lead us

somewhere, and may result in a discovery exceeding

in importance and interest any property we had
set out to examine.

Kinetic Elasticity.

The contrast between the kinetic and the static

mode of regarding things runs all through physics.

Most physicists are imbued with the more fundamental
character of a kinetic explanation, and never feel

really satisfied with an explanation in terms of static

or potential energy. Of the two kinds of energy,

kinetic appears to them the more fundamental kind.

So, as we all know. Lord Kelvin tried to explain

the elasticity of a spring balance, or any spiral spring,

by means of gyrostats, or spinning tops. He was
able to devise, at any rate theoretically, two concealed

mechanisms, one of which was static and the other

kinetic ; that is to say, one of which contained a

spiral spring with a protruding hook at the end, while

the other contained a precessing system of gyrostats,

also with a protruding hook. The observer was
challenged to hang things on the hook, or to feel its

recoil, and to say which was which. Or, in more
general terms. Lord Kelvin endeavoured to devise

a kinetic theory of elasticity. His famous theory of

the vortex atom, in which he tried to explain some
of the properties of atoms in terms of vortex rings

and their collisions and interactions, was of this nature.

It was extended by J. J. Thomson at an early date

into almost chemical regions, in his early Adams'
prize essay.

In his later life, Lord Kelvin was inclined to abandon
this view of elasticity as regards solids ; and his vortex
atom declined to satisfy either him or others, on
further development. But none of these ideas should
be completely abandoned. In so far as they success-

fully illustrated any of the properties of matter,

they are worthy of consideration. Although we now
know that the atom is not a vortex ring, or any-
thing like it, I would challenge any one to say the
same of an electron. The electron has become the
fundamental material unit : and what its constitu-

tion may be, we none of us know. It must be in

close relation with the ether, and must ultimately,

as I think, be explicable in terms of the ether. But
the fundamental properties of the ether are too little

known at present to enable this to be done. We
cannot say whether the electron is to be explained
statically as a knot or other geometrical configuration

or strain centre, on one hand, or as some kind of
circulating or vortex movement on the other. The
constitution of the electron remains for discovery,

in spite of all the work of Larmor on the subject in

his brilliant book " Ether and Matter," and other
papers imbedded in the Phil. Trans. If it should
turn out that an electron can be thought of as a knot
or any kind of static strain, then I for one feel that

that cannot be regarded as an ultimate explanation,

though a most useful approximate one, and that the
strain will have to be resolved into or accounted for

by some kind of etherial vortex motion.

Not only have the electric and magnetic forces

belonging to an electron, respectively at rest and in

motion, to be explained ; but also the slight residual

strain depending on the square of the charge, and
therefore irrespective of sign, which we call gravitation,

has in a complete theory to be explained also. For
few can doubt, I think, that gravitation must noN\

be regarded as a function of the electron and th<

proton, that it is not something which springs inti

being when these units are associated so as to con
stitute an atom of matter ; it is unlikely that th<

tight packing of a large number of hypothetical

positive and negative units in the proton could

account for it. More likely gravitation will turn out
to be an etherial phenomenon explicable in terms of

the beknottedness which distinguishes the singular

point of an electron from the rest of the ether. TIk

rest of the ether is not affected by gravity, but

possesses qualities akin to what in mechanics we call

elasticity and inertia. Otherwise the unspecialised

ether of space could not transmit radiation, or sustain

a magnetic field—as we know it does. For it is

necessary always to remember that though electric

lines of force terminate on material units, most of

their course lies in undisturbed ether : while magnetic
lines of force do not terminate at all, but are always

closed curves, surrounding electrons in motion, but

themselves existing, I presume, wholly in the ether,

and showing every sign of being essentially a kinetic

phenomenon, demonstrative of inertia.

Inertia itself I see no way of explaining in an\

fundamental manner. It seems to be a property

that we must postulate as existing in the ether,—

a

property akin to density ; though it is true we can

explain the inertia of matter—that is, of any material

unit—in terms of the concealed magnetic fields in-

evitably associated with its motion.

To leave these more transcendental regions for the

present, we may recall that although the kinetic

theory of elasticity has hitherto failed to develop in

connexion with solids, it holds perfectly for the case

of gases. The elasticity or recoil of compressed air

used to be thought of as analogous to the recoil of an

elastic spring. But Waterston first, and then Joul'

and others—including especially Maxwell and Clausius

and Loschmidt,—explained it brilliantly, together

with many other of the metrical properties of gases,

as the result of molecular motions and bombardment ;

so that it has become a familiar and elaborate theory

—the Kinetic Theory of Gases. Hence, in that form

of matter about which we know most, the kinetic

theory of elasticity holds the field.

Radiation and Matter.

Now come a series of questions which it is diflfi-

cult to formulate precisely because of our inadequate

knowledge, and concerning which we must make the

best of the hints which from time to time are afforded

us by Nature,—questions which are mainly concerned

with the nature of radiation, and with the interactions

between ether waves and ordinary matter.
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It is unnecessary to point out in the first instance

that hght is now known to exert pressure^ and there-

fore to convey momentum. An advancing wave-front

possesses momentum^ which it can transmit to any
obstacle which either reflects or absorbs it. If reflected^

the pressure it exerts is double what it exerts when
absorbed ; all quite in accordance with common sense.

But I rather want to concentrate attention on the

state of things when the wave-front is advancing

—

it may be for hundreds of years—through so-called

empty space. It carries with it a pressure equal to

the energy per unit volume. If the Third Law of

^lotion is true without exception^—and it is surely

politic to assume the truth of that law until it is

negatived,—there must be a longitudinal stress in

that stream of light, with a reaction on the source

at one end and on the advancing wave-front on the

other.

The source is always something material. Light

can only emanate from an accelerated—that is, from
a revolving or vibrating—electron. Hence, at that

end the reaction has a material basis, in accordance

with the customary experience that a hne of stress

must stretch from one piece of matter to another.

But what happens at the other end } When it

encounters matter, the reaction is exerted on that

matter, and everything is plain sailing. But while

it is advancing in free ether, what is it that sustains

the reaction ? We can only answer, the wave-front.

The wave-front cannot sustain it statically. It can
only do so by advancing at the speed of light. But
it is remarkable and worthy of note that in this

particular the advancing wave-front simulates one of

the properties of matter, namely, the power of sustain-

ing stress.

Now to me this is very suggestive. We do not

know what precisely is the kind of motion occurring

in the associated electric and magnetic vectors which
are travelling with the speed of light. We do not
know the kind of motion associated, more statically,

with an electron. But the guess is almost forced

upon us that possibly these two kinds of motion are

not entirely distinct. We could not say that perhaps
they are one, and not two ; for there are certainly

differences between them. One must advance ; the

other may stay still. But is it possible to regard one
as a consequence, or as a generator, of the other ?

The electron generates light.

Does light generate an electron ?

(I am using the term " Light " in a very general

sense, not limiting it to the physiological kind which
excites the sense of vision, but including X-rays, and
Jill other forms of short wave radiation.)

What do we know about the effect of this kind of

radiation upon matter ? We know that it can produce
the irregular movements that we call heat, and also

that it can stimulate chemical action. But the
discovery of photoelectricity shows us that it may
do more. It may fling out an electron, with a surprising

amount of energy, dependent upon the frequency,
that is, upon the wave-length, of the incident radiation.

Tills is a hint not to be ignored. Nor is it ignored
;

and there must have been many speculations as to the
kind of way in which it achieves this result. One
would naturally suppose at first that it must do it

by means of resonance, that is, by the accumulation
of properly timed impulses, until an explosion occurs.

But the evidence is, on the whole, rather against a

resonance view ; because the result seems almost

independent of the intensity of the incident radiation,

and to depend only on its wave-length. Nor does

it seem as if a great length of radiation was necessary

in order to produce the result : though this is a matter
which requires further and more conclusive experiment.

If a beam of light is interrupted and cut up into small

sections—as might be done by a narrow slit in a very
rapidly revolving disc,—would this intermittent light

be equally effective ? For if it is equally effective,

the fact would tend against the continuous accumula-
tion of a small synchronous disturbance.

I believe that some experiments have been made
in this direction, and that the answer—so far as it

goes—is that intermittent is as effective as continuous

illumination, and feeble light as efficient as strong.

The energy falling upon a minute surface in a beam
of diffuse light is insufficient to account for the

energy of the resulting effect, unless it is a trigger

effect.

But this rather wants pressing to extremes. To
cut up a beam of light into really short portions is

not very easy. If a radial slit a millimetre in width
is made in a disc a metre in diameter, revolving a

hundred times a second, light sent through it is diluted

and cut up into sections ; but the length of each
section is still about a mile, and accordingly would
contain more than a thousand million waves,—which
is amply sufficient for resonance.

However, the evidence so far is supposed to negative

the resonance idea : so much so that it has been
supposed that the wave-front is not a uniform surface,

but a speckled one ; that it is discontinuous ; and that

the amount of energy concentrated in one of the

specks may be vastly greater than would be reckoned
on the diffuse or continuous theory.

The idea of a speckled wave-front would have
seemed to our scientific ancestors rather wild ; though
it must be remembered that Newton, with his Corpus-
cular Theory, was temporarily satisfied with something
very like it. Nevertheless, the Corpuscular Theory
had to be abandoned because of the artificial way in

which it explained polarisation, and because it seemed
to require that light should travel quicker inside

matter than outside, instead of slower—as Foucault
proved it to do,—and because there are real difficulties

in explaining interference and diffraction, unless the
wave-front is continuous.

However, it does not do to turn down a theory too

readily and prematurely, merely because we encounter
a few difficulties. No hypothesis is wild which has
attracted the serious attention of J. J. Thomson,
and other brilliant physicists, including—as I think
we must — even Faraday ; as evidenced by his
" Thoughts on Ray Vibrations " (" Experimental
Researches," vol. iii. p. 447).

Moreover, though these ideas, as we perceive them
at present, may not be able to substantiate themselves,

yet they are the outcome of observed facts ; and it

may yet be found that, in a modified and revolutionised

form, they may contain elements of truth at present

unsuspected.
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WiLBKRFORCK MoDEL.

1 1 rii;i\ l>c said that if we depend on the pressure

of hght as conveying energy, it is a longitudinal

phenomenon ; whereas an electron is probably a

rotatory or rotational phenomenon. Or again, if we
attend to the magnetic oscillation in the beam of

light, and consider that the electric oscillation is

separated from it, or neutralised, by matter, that

still there is nothing of the rotational kind about it.

One answer would be that circularly polarised

light clearly has a rotational aspect. Another and
more fundamental answer would direct attention

to the transition, or interchange, that may go on
between a linear oscillator and a rotational oscillator

when they are of the same frequency, or properly

attuned.

In illustration of that, I would invite attention to

the illustrative models constructed by Prof. Wilberforce,

my successor in the chair of physics at Liverpool,

which show that a continual interchange of energy

between a linear vibration in one direction, and a
rotational vibration in a plane at right angles, natur-

ally goes on when the two modes are synchronous.

Thus the energy alternately takes first one form and
then the other ; and then back again, without inter-

mission.

Of course the dynamics of the model is thoroughly

understood, and Wilberforce himself has explained it,

that is, has recorded the relevant equations ;
^ and

in that sense there is nothing puzzling about it, though
its behaviour can be made to look rather paradoxical.

But I feel that there is some meaning underlying the

possibilities here indicated, which are not yet com-
pletely exhausted, and that they may, when more
deeply considered, throw some light upon the inter-

action between electricity and magnetism—if that

should still be necessary,—and possibly on the inter-

action between ether and matter, and perhaps between
waves and electrons, where more information is certainly

necessary. At any rate, I regard the behaviour of

the model as suggestive, and am content for the present

to direct attention to it, from this point of view.

Origin of Electrons.

Let us assume, then, for a moment that there may be
some truth in the idea of a discontinuous wave-front.

To what are we led ? I should reply, that the motion
in a wave-front seems more akin to the kind of

motion that constitutes the discontinuous and isolated

speck that we call an electron ; and that the actual

generation of an electron by means of light is not an
altogether impossible idea.

So I repeat the question :

An electron suddenly set in motion generates light

:

does light when it is suddenly stopped generate an
electron ?

Sir William Bragg has often directed attention to

the singular relation existing between X-rays and
beta radiation. The impact of a beta particle emits

X-rays. The impact of X-rays emits a beta particle.

The energy of the original and the excited beta

particle are so closely proportional as to be practically

identical. It is as if the same beta particle, that is,

the same electron, had gone out of existence at one
2 Phil. Afag., October 1894.

place, and been recreated at another, the intermediate

link being constituted by sjxjcific radiation of a

perfectly definite wave-length.

There is no need to assert that one particle has gon-

out of existence and the other come in ; and yet v. <

know of no reason for denying it. It may have t<

be denied, but I think it wise to keep an open mind
on the subject, however bizarre the notion may be.

There arc strange relations between energy and matter
now coming to the front. Matter contains intrinsi'

energy, as if it were something circulating with th<

velocity of light. There must be some meaning in

this. The ratio c^ between matter and energy is not

to be ignored.

Somehow or other the ether possesses inertia. It

must, or it could not sustain magnetism, or account
for the increase of inertia due to motion. The ether

also contains an intrinsic and characteristic velocity,

which is perfectly definite. It is known that the vibra-

tions of vortices, and the speed at which a vortex

medium can transmit transverse waves, are closel\

connected with the constitutional velocity of rotation

The two velocities are in fact equal, or connected b\

a numerical factor, of a magnitude which some theorit

make -^2, but other theories make unity. In any
case the numerical factor is not far from unity. We
are justified in supposing that if the ether is full of

circulatory motion, that motion must be practically

the velocity of light. In that case, the fundamental
nature of matter would appear to be giving up its

secret ; and the relation between matter and energ\

would be explained.

There does not then seem any insuperable difficulty

about hoping that some future discover}' will be abl(

to generate matter, or at least to generate an electron

.

by aid of X-rays or other form of radiation. I can

dimly conceive a theory of light which, when its advance
was stopped, should terminate not in the irregulai

jostle called heat, but in the regular circulation oi

vortex motion that we call an electron. The intimate

relation between energy and frequency associated witli

the quantum seems to me to negative the men
irregularity of thermal agitation, and to suggest

something quite regular and constitutional.

We can go further, and can reckon how much
matter would be generated by a given amount of

luminous energy, if none of it were wasted as heat.

A beam of ordinary sunlight ten centimetres square

shining continuously, and supposed to be all converted

or interpreted as matter, would generate a weighablc

amount, namely one-tenth of a milligram, in seventeen

years.

The density of sunlight near the earth is equivalent

to 2xio~^5 gram per second per square centimetre.

So if it were interpreted as matter, the earth would

catch 80,000 tons of it per annum. Of course, some
of it is wasted. Only radiation of the right frequency

is effective, just as only energy of the right frequency

is generated by a metrical impact. A lot of the

radiation may be due to irregular jostling, and this

portion when absorbed may result in heat. But it

is the more precise kinds of occurrence which are

instructive, and which must inevitably attract attention.

I know that the Bohr Theory of the Atom seems

at first against these speculations. Electrons appear
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to jump from one orbit to another, and thereby

give out a certain quantum of energy. But this may
be a supplementary and not a contradictory state-

ment. What makes the electrons jump ? Which
electron jumps out ? Sometimes it is from the K
ring, sometimes from the L ring ; and so on. All

those things may be known. But still I ask, What
started the disturbance .? If an electron is generated

by the impact of light, it does not follow that that

particular electron is the one ejected. Its entry may
1)6 the means of ejecting another. Somehow or other

the atom must get another, in order to restore its

constitution. There are doubtless many ways in

which a strayed electron could be recaptured ; and I

venture to suggest that our speculation suggests one

of them.

Possible Utilisation of Waste Radiation.

There is an immense amount of radiation travelling

about space. The whole amount of solar radiation is

portentous. The fraction which the earth catches,

though terrestrially so important, is but a minute

fraction of the whole—less than the two thousand

millionth part,—and it seems to have been going

on for hundreds of millions of years. The radiation

from many of the stars is greater. What becomes

of all that radiation ? Is it all waste ? Space

is so enormous that though thousands of millions of

suns have been pouring out their energy for thousands

of millions of years, space is no warmer. The ether

is not warmed by it : the ether does not absorb it.

The ether is perfectly transparent. Yet our instinct

rebels against the idea that all this radiation results

in nothing. Sir W. Siemens speculated as to its

possible concentration by total reflection at an ether

boundary. But I cannot imagine an ether boundary.

I can more readily imagine that light results somehow
in the generation of matter ; and that there is a

reciprocal interaction between matter and ether

waves ; so that each is generated by the other,—

a

sort of constant and perennial interchange.

Electrons have come into existence somehow. The
subject of origins usually lies outside science. The
origin of matter is as beyond our ken as the origin

of life ; and yet people speculate about the origin

of life. Some highly estimated men of science hope

at any rate that some day the chemistry and physics

of life may be so far understood that a highly complex
assemblage of organic molecules may simulate and
pcrliaps adopt its functions. I see nothing incon-

ceivable in this. Life has originated somehow; and
if we can get to understand anything about its origin,

the effort is legitimate. It may fail ; but it would
be a very superficial view of religion which resented

its success. Mind dominates matter ; and the mind
of man is not altogether of a different order from the

mind of the Creator. But this is a subject on which
I could say more on a more suitable occasion, I only
say thus much now in order to repel any idea of

impiety in speculating on a possible origin for matter.

IIvi'()tiii;tical Conversion of Radiation.

'ihe possibility that a small body may gradually
-row in mass under the influence of an etherial trans-
formation, does not seem one to be scouted witliout

proper examination. The amount of matter scattered

about in space is by no means inconsiderable, and the

problem of its origin has never been attacked. Given
matter, the origin of radiation has been more or less

solved. But, given radiation, the idea of its con-

version into matter has not, so far as I know, been
mooted. Possibly the idea is erroneous. But inter-

actions in Nature are so frequent, and the inter-

relations between ether and matter are so ill understood,
that I think we should not shut our eyes to the

possibilities of some reciprocal interaction, even of a
generative kind.^

Sometimes I see the difficulties of the hypothesis
;

sometimes I feel impressed with a sort of probability

about it. It is easier to see the difficulties than the
probabilities. But the relationship between energy
and matter—connected as they appear to be with
the second power of the characteristic ether velocity,

and with the conception of an intimate fine-grained

rotational structure for the ether—is not a hint that
should be too lightly ignored or neglected.

Electrons build up * matter. What builds up
electrons ? They are somehow intimately connected
with the ether ; their motion through it displays to

us the phenomenon of magnetism ; and their accelera-

tion generates waves. So far, we are on firm ground.
When we come to the converse or reciprocal relations,

we have but few facts to stand on. But the emission
of electrons by means of light is one of them ; and
the bearing of this fact, until it is properly understood
inevitably justifies speculation.

Previous Guesses,

When I say that the idea of reciprocal conversion
has not been mooted, I am going beyond the facts.

In Loring's " Atomic Theories," page 80, I find the
following sentences :

" Thus it would seem that the energy phenomena
are reversible, so that the radiation is as it were con-
vertible into moving electrons and moving electrons
are convertible into radiation. It is of course only
the energy which is thus convertible. The mechanism
of conversion is not, however, known."

Again, in Millikan's book " The Electron," when
speaking of Barkla's discovery of the remarkable
absorbing property of matter for X-rays, he says :

" It will be seen from these photographs that the
atoms of each particular substance transmit the general
X-radiation up to a certain critical frequency, and
then absorb all radiations of higher frequency than
this critical value. The extraordinary significance of
this discovery lies in the fact that it indicates that
there is a type of absorption which is not due either
to resonance or to free electrons. But these arc the
only types of absorption which are recognised in the
structure of modern optics. We have as yet no way
of conceiving this new type of absorption in terms of

a mechanical model."

Sir William Bragg, in Nature (1921), vol, 107,
p. 79, with reference to the experiments of Duane
and Hunt, says :

" Exactly how this strange transfer
of energy from one form to another takes place we do
not know : the question is full of puzzles." He has
several times urged the extraordinary character of

the fact that a stream of radiation excited by the
3 Cf. letter in Natukk, May 26, 1923, p. 702,
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impact of one electron, after travelling a long way
and becoming greatly enfeebled, can eject another

electron with the same or nearly the same energy

as the first. Facts such as these have suggested

the discontinuous nature of a wave-front, and the

actual concrete existence of discrete tubes of force,

which are apparently analogous to, or suggestive

of, vortex filaments in the ether. Again, there is

the fact that the electrostatic potential energy of a

charge is similar to what the equivalent mass would
possess if it were moving with the speed of light.

Also, a propos of this, I understand that Sir J. J.
Thomson has expressed himself thus :

" When the energy of a system passes from kinetic

into potential, there need be no transformation of

fundamental energy, but merely the flow of a mass-
producing material, with its intrinsic kinetic energy,

from one position of space to another, under the

guidance of the lines of electric force."

In accordance with a few other physicists, Thomson
has been led to postulate a fine-grained structure for

the ether, which I think rotational, but which he speaks

of as particles. He suggests tliat mass is made
up of identical particles all of the same kind, very
small compared even with an electron, moving with
the velocity of light, and subject only to a deflecting

acceleration, not to any change of energy ; the mass
and energy of each particle being constant, but their

distribution depending on the number or concentration

of lines of force, each line being as it were anchored
normally to positive and negative electrons, but
capable of being thrown by motion into loops or

closed curves, which would then move away with
the velocity of light and constitute radiation. Where-
fore it would follow that emission of radiant energy
must be accompanied by a diminution in the mass
of the radiating body.

The converse, therefore, that absorption of radiant

energy might be accompanied by an increase in mass,
almost naturally follows.

My presidential address to the Physical Society of

London on the subject of opacity, that is, on the

orthodox theory of absorption generally,—electrical

as well as optical,—is contained in the Phil. Mag. for

April 1899, and also in the Society's Proceedings

;

in the latter place it is preceded by preliminary

matter not irrelevant to the present discussion.

Mechanism of Absorption and Emission.

To understand the mechanics of absorption we can
learn from the mechanics of emission. In a wave
the electric and magnetic vectors are simultaneous

;

that is, the electric and magnetic displacements exist

together, superposed. At a source they are only
coexistent in space, not in time ; one succeeds and
gives rise to the other, with successive alternations.

A source may be at rest, and is merely an alternator

:

a wave is necessarily in motion. The relative phases

of electric and magnetic oscillations in the neighbour-

hood of a source determine the fact and the direction

of motion at each locality. Combined in one phase
they expand or advance, combined in another phase
they contract or recede ; all this is known to occur
near the source, that is, near a Hertz vibrator. In

that region, within a radius of X/2y'7r, the etherial

disturbance oscilktes to and fro ; and beyond that
range a portion of the energy acquires its locomotive
character, and sets out with the velocity of light.

Shall not the converse take place when this sfKcd
of propagation is annihilated, and the ether disturbance
is reduced to locomotive rest, within a similar range
near an absorber ? In that region the simultaneous
electric and magnetic disturbances would be separated,
and converted into a stationary oscillation, by a process
inverse to that of radiative emission.

Considerations of this character are indicated by
me more quantitatively in the Phil. Mag. for June
1913*. PP- 770-788, and in February 1920, p. 173 ;

also in April 1921, pp. 555-557, where I endeavour
to associate the ultimate fate of radiation with a kind
of Einsteinian gravitational theory. It there turn.N

out to be necessary to examine electrically the essential

nature of absorption ; and the illustration or analog)
with a Hertz vibrator, as either source or sink, is

employed. I return to the subject in June 192 1,

p. 943, and again in July 1921, pp. 181-183 ; though
in the last paper the chief point is the disintegration

of atoms which is to be expected at a certain calculated

very high temperature—such as has since been con-
sidered by Prof. Eddington likely to occur in the
interior of giant stars.

Eddington has taught us—at any rate hypothetically

—that in the interior of giant stars, where the tempera-
ture is excessive and the radiation powerful beyond
easy imagination, the substance of the star is dis-

tended, blown out, supported, as it were, by radiation

bombardment, as the skin of a football, or an india-

rubber tyre, is distended by the molecular bombardment
of the air inside. He has further speculated, so I

understand, that the interior of these stars may
constitute a laboratory in which the more complex
atoms can be built up,—those same heavy atoms of

which we have now at length begun to witness the
breaking down, under the operations of spontaneous
radio-activity. There cannot be lireaking down every-
where : there must be building up somewhere. We
do not yet know what can be accomphshed under
conditions of extreme heat and pressure,—nor, I may
add, under conditions of great pressure combined
with extreme cold.

It may be said : the analogy fails, since what I am
trying to suggest is the generation of electrons, and
we nowhere know of the breaking down of electrons.

That is true : we do not know either of their breaking
down or their building up. It may be that we shall

discover the untying of an electron first ; or it may be
that we shall discover a tying-up first, and the untying
later. Or it may be that, once tied, they are permanent.
Or of course it may be that they cannot be tied. But
these questions seem to me all open. The time for

discovery is not yet ; but he would be rash who would
say that discovery in any particular region is impossible.

If there are any clues, it is the privilege and indeed

the duty of science to follow them up. If the clues

are imaginar}^ and useless, then open discussion will

demonstrate their futility. But if we can see any
distance, however dimly, into the unknown, then
sooner or later we may be sure that pioneers will

explore those dim regions until they are illuminated

with the searchlights of systematic knowledge.
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Pensionable Teaching Service.

IN our issue of November 18, 1922, we published a

leading article dealing with the principles of

Circular 1286 issued by the Board of Education. That

circular attempted to define what was a " Full-Time "

Teacher within the meaning of the Superannuation

(Teachers) Act of 1918, and the attempt was by no

means successful in so far as it applied to teachers of ex-

perimental science and teachers of technology generally,

and particularly to teachers of advanced subjects in

Technical Institutions. In the article referred to we

pointed out the salient defects of the proposals, and

we are pleased to record that in Circular 131 1 of the

Board of Education now before us there are not only

some modifications but also some " explanations

"

which in themselves modify the original proposals

considerably and suggest that Full-Time Teaching

Service will be determined on broader and more

knowledgeable principles than were indicated in Cir-

cular 1286.

In the new circular—we wonder, by the way, why it

was not issued as a " supplement to Circular 1286 "

—

the Board of Education states that it will apply the

principles set out in the original circular, subject to the

modifications and explanations indicated. These

modifications go far to meet the objections raised in

our article referring to Circular 1286.

The Board makes it clear that the 30 hours suggested

as a weekly minimum (for 36 weeks, or the equivalent)

were intended to include not only the hours of actual

teaching but also hours devoted to subsidiarv' duties

entailed by actual teaching ; that actual teaching

covers not only . class teaching in accordance with a

regular time-table, but also the supervision of prepara-

tion and tutorial work with individual pupils or small

groups of pupils ; and that the subsidiary duties to be

taken into account are not limited to those which are

performed on the school premises, since in many cases

some of 'Hiem can be performed more conveniently

—

and, we may add, more efficiently—elsewhere. Those

explanations should help to round off many sharp

edges of the parent circular.

There is also a more definite statement in respect

of relief from actual teaching hours for heads of

departments in Technical Schools and for assistant

teachers in secondary and other schools who are

charged with substantial duties in organising particular

subjects or in organising features in the corporate

life of the school. This is only right, and we are glad

to see it definitely pronounced.

In clause 7 of the original circular there was a refer-

ence to research work which we considered to be very

unsatisfactory. The Board now states that time spent
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in instructing students in the methods of research will

be regarded as forming a part of the teaching. Further,

it is stated that research work which enters into the

actual preparation of lessons to advanced students will

be properly regarded as a duty subsidiary to actual

teaching.

On the whole, then, it may be said that the new

circular is more reasonable and more justly favourable

than the old. We still feel that teachers in Technical

Institutions may be penalised if their full-time service

is to be judged by the same standard of actual teaching

hours as that which normally obtains in Primary and

Secondary Schools. We admit that the circulars do

not say they will be so judged, but, on the other hand,

there is no statement, direct or implied, that the same

standards exactly will not be applied. That would be

extremely unfair, and extremely bad educationally,

to those teaching subjects which involve experimental

demonstration and laboratory preparation, and to

those teaching advanced subjects. A definite state-

ment on this point would have allayed anxiety on

the part of many who are approaching the pension-

able age.

Further, most of the work done by full-time teachers

in Technical Institutions is evening work, and this

work is necessarily more intensive, and "involves not

only a heavier strain in the actual teaching process

but also much more complete preparation work than is

required for corresponding day work. We regret that

this has not been recognised in the new circular, for even

though the officers of the Board may recognise it and

act upon it, it does not seem fair either to the teachers

concerned, or yet to the Principals and Education

Authorities, that no definite pronouncement is made
on the subject.

Finally, we cannot help feeling that Circular 1286

should not have been issued officially before it had

been submitted to representatives of the authorities,

governing bodies, and teachers concerned. The Board

stated in the first paragraph of that circular that though

it contemplated the application of the principles set out,

it would be glad to consider any observations by a

certain date before arriving at a final decision. The
result of the observations is shown by Circular 131 1

;

but surely it would have been very much better had the

revision been made before the official issue of the first

circular. As it is, there has been much difficulty and

misunderstanding, and in some cases these provisional

principles have already been acted upon and, in the

light of the supplementary and explanatory circular

before us, acted upon wrongly. We also feel that it

would have been better to have cancelled Circular 1286

entirely and to have issued a new one amended on the

lines of Circular 131 1.

NO. 2806, VOL. 1 12]

Map-making from Air Photographs.

Generalised Linear Perspective : Treated with Special

Reference to Photographic Land Surveying and Militat

.

Reconnaissance. By J. W. Gordon. Pp. xvi + 184.

(London, Bombay and Sydney : Constable and Co.,

Ltd., 1922.) 215. net.

DURING recent years much attention has Ijeen

paid to air-photography as a means of survey-

ing; the present developments of the subject bein^

chiefly due to the varied experience which was gained

in the War. The method is still on its trial. There
are certain conditions under which it promises to be

successful, but no peace-time surveys of any importance

have yet been carried out on this system. It is likely

to be found of value in flat countries, and for maps on

medium scales. Air-photo surveys have been suggested

for the mapping of deltas, such as those of the Ganges,

the Niger, and the Irrawaddy, and for the surveys of

large native towns. The suggestion, made a few years

ago, to map a hilly West Indian island in this way,

was, probably wisely, " turned down."

The subject is thus, so far as concerns peace-time

surveys, in a tentative stage, and any original con-

tribution to the theory is most welcome. Mr. J. W.
Gordon has made such a contribution in his book

entitled " Generalised Linear Perspective." He gave

a demonstration of his methods at the British Museum
on March 25 last, and they have been described in

popular terms in the Times. His ideas are thus

being made well-known.

The main object of his investigation is to find a

direct and simple system of converting an " inclined
"

air-photograph into a map or plan. In the most

general case a photograph is taken in the air, at an

unknown height above the ground, of country with

unknown undulations and hills ; the camera is tilted

at an unknown angle and the direction of the tilt is

also unknown. Nowadays, however, thanks to the

insistence of the Air Survey Committee, it may be

expected that the focal length of the lens will be

known in every case, and also the position of the

optical centre of the photographic plate.

The first step in Mr. Gordon's investigation is to

choose a horizontal reference plane on which the plan

of the ground is to be projected, at a distance from the

nodal point of the lens equal to its focal length—

a

useful simplification, which, however, determines auto-

matically the scale of the plan, so that photographs

taken at different heights will be plotted on different

scales.

Mr. Gordon introduces us to a new terminology,

puzzling at first, and not always very clearly ex-

plained, but legitimate. It is necessary' to learn the
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meaning of such terms as air-foot^ margin^ margin

parallel line^ carto-photo-field^ parameter parallel^ and

so on. By taking measurements from the horizon on

the photograph and from the " margin " on the

reference plane (the margin being the intersection of

the reference plane with a plane through the nodal

point parallel to the plate), the invariable relation is

obtained B.lp = plh, where f = Y sec 0, F being the

focal length, 9 the tilt of the optical axis measured

downward from the horizontal, h the distance measured

to any point in the photograph from the horizon, and

H the distance from the " margin " to the projection

of that point in the reference plane, these distances

being measured in the principal plane. Such distances

have thus the reciprocal relation that if one set, say

in the photo plane, is expressed as an arithmetical

series, the other set in the reference plane will be

expressed as a harmonical series.

Along the line of the intersection of the photo plane

with the reference plane all magnitudes have, of course,

the same value ; and it also results from the perfect

similarity of position of the two planes that, at the

point on their intersection where it is cut by the

principal plane (the vertical plane containing the

optical axis), angles on the reference plane are correctly

represented on the photograph. This point, which is

sometimes known as the " isocentre," is called by

Mr. Gordon the " field centre," and, as he remarks,

this property of the identity in the two fields of any

angle located in the field centre is the fundamental

law of the perspective of angular magnitudes. The

field centre is thus an appropriate origin for polar

co-ordinates.

Let us now imagine the photograph to be hinged

along the line of its intersection with the reference (or

map) plane, and let it be turned round on this axis

until it is in the map plane. The hinge (parameter

parallel) is a line on which all lengths are truly repre-

sented in the photograph, and the field centre is a

point in this line at which angles are truly represented.

Distances measured at right angles to the hinge are

connected by the expression }i/p = p/h. For distances

measured parallel to the hinge, we have Y/y = p/h

where Y is the ordinate of a point on the map, y that

of a point on the photograph; or Y/y = {X+p)/p,

where X is the abscissa on the map plane, measured

at right angles to the hinge.

To make use of these expressions we must fix on the

photograph the position of this hinge line, which is

parallel to the line of the horizon ; and to do this we
must draw the horizon. The distance between the

hinge line and horizon is p. To fix the horizon, Mr.

Gordon rediscovered, in the course of his investigation,

;i solution which he afterwards found had been given
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by Brook Taylor, of Taylor's Theorem, two hundred

years ago. Thus, let there be three points in a line

in the reference plane (or cartographic field), and let

the known length of one segment be a and of the other

b, the line lying in any direction. Let A and B be the

lengths of the representations of these segments in the

photograph. Then the distance, V, from the inter-

mediate point of the three, on the photograph,

measured along the given line, to the horizon, is

(a + b)AB/{aB-bA). This gives one point on the

horizon and a second divided Hne will give a second

point, so that the horizon can be drawn on the photo-

graph.

Mr. Gordon also points out that it is possible, in a
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similar way, to identify the nadir point on a photo-

graph, by making use of a vertical line on which three

points have been marked at known distances from

each other. From the nadir point, a line drawn

through the optical centre, at a distance 2F/sin 2d

from the nadir point, gives the position of the principal

vanishing point.

The accompanying illustration will serve to give

an idea of the lines made use of by Mr. Gordon in

constructing a plan from an oblique photograph. The

method used was not precisely that which would be

employed in survey work, but the diagram indicates

the general principle. The height of the nodal point

of the lens was 16 ft. 10 in. above the floor ; the focal
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length was 6*48 in. The optical centre of the photo-

graph was known. In place of measuring the tilt, this

was determined from the photograph ; the joints in the

floor gave the principal vanishing point, and the vertical

lines the nadir point. If the distance between these

two points is Q, then the angle of tilt = \ sin~^2F/Q ;

in this case the tilt worked out at 37° 57'. The distance

of the parameter parallel and field centre from the

principal vanishing point is p. If an upright arith-

metical scale, measuring from the parameter parallel,

is drawn alongside the photograph, this will be repre-

sented on the plan by a harmonical scale. Or, by

computation, if h is the perpendicular distance, from

the horizon, of any point in the photograph, the distance

of the representation of this point, measured from and

at right angles to the parameter parallel, will be

p{p-h)lh. The intersection of parallels so obtained

with rays drawn through the " field centre " will give

the positions of the points on plan.

So far, the system is essentially a point by point

method of plotting. It will, no doubt, often be found

of real value, and the neatness and simplicity of the

few calculations required recommend it, especially in

those cases in which the plate is considerably inclined

to the horizontal. It is not so convenient when the

plate is nearly horizontal, and it would be a mistake to

suppose that it enables photographs to be converted

into plans which could not have been so converted by

the methods used before its publication. The data

required remain the same. The method has the minor

disadvantage that the plotted plan will depend for its

scale on the height of the camera, so that a mosaic of

photographs will give a series of plans on different

scales. But this is not an important objection.

Mr. Gordon's book is somewhat troublesome reading,

and the student will probably find the clearest explana-

tion of his methods and terminology in the chapter

entitled " Recapitulation." But the book contains

original matter and will take its place in the*; list of

authorities which those interested in the subject must

study.

Mr. Gordon states in his preface that recent develop-

ments of methods of military reconnaissance have

given " an urgent call " for a generalised system ; he

writes of " the authentic rule which the soldiers of

1915 so urgently desiderated "
; he states that he

provides the solution of the mathematical problem
" that grievously vexed the soldiers during the years of

the Great War " ; and he indicates generally that, in

his opinion, the want of a knowledge of Taylor's rule,

rediscovered by him, prevented the survey staffs of

the armies from making effective use of air-photo-

graphs in the construction of military maps. This

does not do justice to the work of the survey staffs.
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The writer of this notice is satisfied that if Mr. Gordon

book had l)een available during the War, it would ha-

made no material difference. Mr, Gordon provides

new method of plotting ; but several other thorough!

>

sound methods were in use.

No difficulty was, as a fact, experienced in convertin

air-photographs into plans by the methods actually

used. It is not the case that oblique photograph'

were avoided on account of any supposed difficult

in making use of them. This is a mistaken idea.

Photographs departing considerably from the hori-

zontal were, in general, avoided, because it was neci

sary to get vertically, or nearly vertically, over the

enemy, to find out what he was doing and to avoid

the interference of cover. The photographs so

obtained, although taken on plates that were only

inclined to the horizontal some 3° or 4° on the average,

were not treated as plans, but were converted into

plans by perfectly orthodox methods. There is an

admirable exposition of the matter by Lt.-Colonel

M. N. MacLeod entitled " Mapping from Air Photo-

graphs," published by H.M. Stationery Office. All

who are interested in the subject may be advised

to read this. They should also read Mr. Gordor

instructive book, and they will then see that there arc

several ways of killing this particular cat.

Two other matters call for special comment, namely, '.

contouring from air-photographs and the use of a

vertical base. As to the first, the theoretical difficul-

ties are not formidable, but the practical difficulties

are, and neither Mr. Gordon nor any one else has yet

properly solved them. At present Mr. Gordon's sugges-

tion is as good as any, and that is to plot two maps

of the same piece of ground from two different positions

of the aeroplane, and determine the heights, point by

point, by means of the varying parallaxes. This agrees

with the advice of Lt.-Col. MacLeod, which is to prepare

prints of two photographs, separately taken, " rectified
"

to^ chosen horizontal plane, and from one of them to

make a tracing which can be superimposed on the

other, for comparison of parallaxes. But even this

method will fail when the points are not visibly marked,

and would be inapplicable to the contouring of an

ordinary hill-side. Perhaps something might be done

by stereoscopic plotting from two parallel plates

simultaneously exposed from the extremities of the

wings of an aeroplane.

With regard to the use of a vertical base, Mr. Gordon

points out that it is theoretically possible, given, in

the oblique photograph, a vertical line which has

three points marked on it, at known distances from

each other, to determine the nadir point on the photo-

graph, and, the optical centre being known, the tilt

and parameter parallel can be found. But the practical
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difficulty of arranging for such a vertical line to appear

in the photograph would appear to be considerable.

Ropes suspended from small balloons are liable to be

deflected from the vertical by local air movements^

and the system would involve additional apparatus.

The suggestion is an ingenious one, however, and

deserves to be tried.

It should be noted, in conclusion, that recent ^ experi-

ments by Prof. Melvill Jones and Maj. J. C. Griffiths

have shown that it is possible to fly on such an even

keel that the photographic plate shall seldom be inclined

to the horizontal as much as 2°. This would result in

linear errors, on the uncorrected photograph, of less

than 1 1 per cent. In many cases this class of plotting

error can be permitted for detail, and in such cases no

knowledge of, or correction for, tilt would be required,

and all that would be necessary would be to know

the length of one line on the ground to give the scale.

There would be a great saving of time and expense

in plotting the map and in fixing ground points, and,

for the more rapid kinds of reconnaissance, in flat or

undulating country, progress may be hoped for in

this direction.

Light and Health,

Heliotherapy. By Dr. A. Rollier. With the Collabora-

tion of Dr. A. Rosselet, Dr. H. J. Schmid, Dr. E.

Amstad. (Oxford Medical Publications.) Pp. xxii +

288. (London : Henry Frowde and Hodder and

Stoughton, 1923.) 255. net.

ALTHOUGH it has long been known that certain

radiations have a powerful action on physio-

logical processes, it is only in recent years that much

attention has been given to the subject as it affects

the higher animals. Apart from the mechanism of

carbon assimilation in the green plant, our eyes have

been mainly directed to the lethal effects of ultra-

violet rays, and, more recently still, to those of X-rays

and of radium. The author of the book before us was

one of the first to appreciate and to make practical

use of the beneficial action of sunlight. Dr. Rollier's

work at Leysin has been made familiar to readers of

Nature by the recent lecture given at the Royal

Institution by Dr. Saleeby, and the reviewer cannot do

better than refer those who wish for further information,

with abundant and deeply interesting illustrations, to

this translation of Dr. Rollier's book. Forewords are

contributed by Sir Henry Gauvain and Dr. Saleeby,

while special chapters are included on the scientific

basis by Dr. Rosselet, on the use of X-rays in the

control of the progress of the treatment by Dr. Schmid,

and on the adjuvants of heliotherapy by Dr. Amstad,

who also adds a chapter on non-tuberculous diseases,

1 See Nature, May 26 and June 2, 1923.
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The book itself is a most fascinating one and will

be found full of interesting details, not merely of

clinical nature, but of value to the student of science,,

art or morals. It should have a wide circulation, and

the only criticism that I am inclined to make is that

the price seems rather high. I refer to this now in

order not to end on a discordant note. It is difficult

to see what might be the cause of this high cost, and it

is to be feared that it may tend to restrict the sale of

a book which should be in the hands of everyone wha
has at heart the happiness of his fellow-men, and

especially of those who love children. I wish par-

ticularly to direct attention to the wide general interest

of the contents, because the title might give the

mistaken impression that it is a purely medical work.

The scientific reader will notice that we have much

to learn as to the physiological action of light, and it

will probably serve the best purpose if I devote the

space available to a brief reference to the facts brought

out by Dr. Rollier's work and to the gaps which await

the results of further investigation, much of which can

be done in the laboratory.

In the first place, we must distinguish between the

effects of rays of different wave-lengths. In rickets,

it is a limited region of the ultra-violet that is effective;

in tuberculosis, we have no precise knowledge of the

important region, except that the' heat rays of long

wave-length have to be guarded against. The necessary

exposure cannot be tolerated except under the cooling

influence of alpine air or of sea-bathing. Recent work

tends to show that the rays of the red end of the

spectrum may neutralise the benefit of the shorter

wave-lengths. There is scope for investigation of the

action of optical sensitisers, when atmospheric con-

ditions cut off the active rays. The red algge give

us an example to follow. It is also clear that exact

measurements and records are needed of the rays of

various wave-lengths present in the sun's light in

different places and at different times of the year and

day.

Next, we may note that Dr. Rollier has from the

first been aware of the fact that the direct action of

the rays on a diseased organ is not what is required.

Exposure of the skin in any situation suffices. It is

natural to draw the conclusion that some photo-

chemical product is sent from the skin into the

circulating blood. But we have as yet no actual proof

of this, and there are other possibilities which cannot

be entered into here. In any case, we are shown that

the skin has some important functions hitherto un-

appreciated.

Then there is the remarkable fact that it is only

those individuals whose skin takes on the well-known

brown pigmentation after exposure to the sun who

F 1
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react rapidly. We do not know the meaning of this

—

whether it is merely an unessential reaction which is

associated with other characteristics of the individual,

whether the brown pigment is an optical sensitiser,

or again whether it is a screen to cut out injurious rays.

A further question requiring more investigation is

the increase in oxidative metabolism. There may be

reflex effects to muscle, or a direct result of warming

of the blood (Sonne), or it may be simply a reaction

to the cold air. It appears that the muscles of tuber-

culous patients may grow in size and firmness, although

they may be but little used.

The general effect of the treatment is not to be

overlooked, especially in the case of children brought

into bright and interesting surroundings.

Although it is in the direct cure of disease that

the most striking effects of sunlight are seen, it is

impossible to believe that the physiological processes

at the basis of these effects play no part in the pre-

vention of disease. Dr. Rollier has an interesting

chapter on his " ficole au Soleil," established for

children predisposed to tubercular disease. Exposure

to sunlight must, moreover, be of the greatest im-

portance in maintaining normal health—a fact far too

little taken to heart.

There are many points of practical importance

brought to our notice by this book. I may conclude

with mentioning two of these. Dr. Rollier shows that

pulmonary cases do quite well, contrary to the view

often expressed. Care must be taken to avoid over-

heating and exposure to the sun must be very gradual,

with adequate ventilation. The other point is the

necessity for keeping the atmosphere over our large

towns and manufacturing areas free from the pollution

of smoke. W. M. Bayliss.

Primitive Culture Analysed.

Early Civilisation : an Introduction to Anthropology.

By Alexander A. Goldenweiser. Pp. xiv + 428.

(London, Calcutta, and Sydney : G. G. Harrap and

Co., Ltd., n.d.) 15^. net.

DR. GOLDENWEISER has long been known for

his acute criticism, in various journals, of the

theories and constructive efforts of the most noted

ethnologists ; we therefore welcome in this introduc-

tion to anthropology an exposition of his matured

views, though his book will but partly supply the need

there is for a systematic treatise on ethnology.

. The book consists of three parts : the first deals with

a general sketch of the Eskimo, Tlingit and Haida,

Iroquois, Baganda, and Central Australians, as illus-

trative of distinct civilisations, though in each case one

of their respective cultures has been given more careful
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treatment than the others. Goldenweiser correct 1

states that " the only way to know early civilisation 1

.

to study it in the wholeness of its local manifestation."

The various activities and beliefs of a people are so

intimately interwoven that quite wrong inferences may
be drawn if a custom is separated from its context and

compared with an analogous custom isolated from

another group. These five accounts afford material

for future discussion ; as the author states, other

groups would have served as well, but these suffi'

for practical purposes without rendering the book

unwieldy.

The second part deals with industry, art, religion

and magic, and society, which are considered parti •

from the point of view of special cases and parti

constitute a limited comparative survey. There is a

great deal of valuable matter in this section, but there

are also many aspects of culture that are not alluded

to, possibly from lack of space. For example, the

researches of A. R. Brown on various Australian tribes

throw new light on Australian sociology, and what is

often termed " soul substance " is not mentioned. In

discussing diffusion versus independent development in

early civilisation some valuable reflections are made.

Graebner's views are slightly criticised, Elliot Smith is

dismissed with scorn, but Rivers is dealt with at greater

length, though some of his arguments are described ;>

" highly artificial." The author concludes by saying

" we must reiterate our former position that the

diffusion of civilisation from tribe to tribe is but one

of the basic factors in cultural advance, the other

factors being human creativeness, resulting in the in-

dependent origination of new things and ideas," though

elsewhere he says, " the civilisational role of borrowing

is fundamental."

In the third part Dr. Goldenweiser discusses various

theories of early mentality' : those of Herbert Spencer,

that the ghost is the corner-stone of early theology,

that spirits are derived from ghosts, the nickname

theory of animal and other cults ; the views of Frazer

on magic and its relation to science and religion, the

origin of exogamy. He says that " Wundt approached

the problem of primitive mentality with a far broader

and deeper equipment in scientific method than did

Spencer, Tylor, or Frazer. As a student of psycholog}

he was proof against the allurements of a facile mode

of interpretation of primitive thought, of which these

authors are so often guilty. He discarded the crude

rationalism of Spencer and Tylor. . . . The associa-

tionism of Frazer also collapsed before Wundt's critical

onslaught," but even Wundt often failed " to escape

the allurements of monogenetic derivations." Durk-

heim also receives very favourable consideration,

though his " tremendous exaggeration of the import-



August i i, 1923] NA TURE 199

ance of social factors as contrasted with all others " is

duly noted, and he " fails to do justice to the con-

tribution of the individual to religious experience."

He also disagrees with certain aspects of Levy-Bruhl's

views, and with Rivers in his criticisms thereon ; he,

like others, cannot accept Freud's Cyclopean family or

his conception of totemism.

The last chapter on early life and thought is an

admirable constructive effort on the part of the author,

m which he ranges himself on the side of the French

and German psychologists as opposed to British

anthropologists.

As Dr. Goldenweiser freely criticises others, he cannot

object to having a few of his own shortcomings pointed

out. Buganda lies north and north-west of the

Victoria Nyanza ; we are told that " maize is perhaps

the principal staple food " of the Baganda (p. 83), but

Roscoe says no grain is grown and that plantains

furnish their staple food. There are more varieties of

Australian canoes than the two bark ones he refers to,

and the dingo is not a wolf, but allied to the Indian

dog. The decorative art of Australia is more varied

than he imagines, and ceremonies for the multiplication

of totemic animals are not confined to the Aranda,

as he seems to imply (pp. 109, 281). Pile dwellings

and tree houses have a more extended range than is

indicated (p. 135). The great stone images of Easter

Island are not " wooden idols "
(p. 306). It is

incorrect to describe Elliot Smith as a " follower
"

of Rivers ; if anything, the reverse is nearer the

mark. The statements are erroneous that " Man
has never used man as a regular article of diet . . .

we do not hear of the eating of relatives "
(p. 396).

Throughout the book the term " etching " is used

for engraving or incising : etching is a definite technical

process. A. C. Haddon.

Sir Alfred Yarrow.

Alfred Yarrow : his Life and Work. Compiled by

Eleanor C. Barnes (Lady Yarrow). Pp. xv + 328 + 78

plates. (London : E. Arnold and Co., 1923.)

10s. 6d. net.

LADY YARROW has given us a most interesting

and genial account of the life and work of

Sir Alfred Yarrow and has successfully portrayed,

in happy and engaging style, a character which Smiles

would assuredly have been glad to utilise in his examples

of " Sell Help," and to have included in his "Lives

(it the I'ji^^incers." She has succeeded in showing

not only the shrewd business capacity of Sir Alfred,

but also his remarkable ability to apply science to

the needs of the great industry with which he was

chiefly associated, especially in those branches in
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which he was in the front rank of pioneers for a very

long period. His admiration for the attainments and

discoveries of the man of science stands high, but it

is equalled by his appreciation of the sound sense

and fertility of resource of the skilful manual worker
;

and a perusal of the book will indicate the reasons for

his being in the forefront of those who have derived

advantage from the happy combination of the two.

Lady Yarrow shows that Sir Alfred, equipped with

an abundance of scientific and general knowledge,

was quick to perceive when the teachings of science

or of handicraft, or both, could be brought to the aid

of his problems, and, soon satisfying himself of the

accuracy of his premises (generally by the help of

homely but convincing experiment), he rapidly pro-

ceeded to successful solution, mostly with satisfactory

and frequently with far-reaching results.

It has fallen to the good lot of many to have been

associated with Sir Alfred in some portions of his

comprehensive work ; few, if any, can have been

connected with the whole of the developments in ship-

building and marine engineering in which he has

taken such a prominent part, and this story of his

life consequently contains much of interest that must

be new to every individual reader, however intimate

his acquaintance for a period may have been. To

all such the book will be highly reminiscent, and

naval engineers in particular will recall many exciting

incidents of the trying times which marked the

endeavour to get better than their best from the

coal-fired boiler and the high-speed reciprocating

engine, each in its special pandemonic environment.

As described in the book, these experiences con-

stituted a phase provoked by the demand for high

speeds which necessitated the use of extremely light

machinery, and they had to be endured to prepare

the way for the engine-room conditions that we now

enjoy—perfect peace with oil-fired boilers and turbines.

Sir Alfred Yarrow's part in the development of

high-speed craft is generally well known, but the full

extent of the part he took during the War is perhaps

not so widely known. The chapters devoted to this

portion of his work do not disclose the whole of his

efforts, so remarkable in one of his advanced years,

but they are sufficient to reveal his high sense of

patriotic duty, and the versatility and value of his

vigorous endeavours. Lie enjoyed the confidence of

Lord Fisher in his work for the Navy, and amply

proved that the confidence was justified.

But, in addition to his high professional reputation,

Sir Alfred is esteemed for his kindly disposition coupled

with more than an ordinary desire to help his fellow-men.

The author's note at the end of the volume delineates

this side of Sir Alfred's character in touching words,
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and her interesting descriptions in the text of his

principal philanthropic schemes supply further details.

His own ideas of how to dispose of " a balance at the

bank in excess of what is necessary " are given in

Chapter XX., " The Convalescent Home," and are

commended to readers, who will afterwards under-

stand more readily the unique reasons for Sir Alfred's

many generous benefactions during his lifetime.

Lady Yarrow has evidently compiled her work under

some restraint, as more could be told both of Sir Alfred's

professional success, and of his bounty, and his methods

of encouraging others (for example, his recent munificent

gift to the Royal Society is not mentioned in this

book), but she has told enough to warrant Sir Alfred's

claim that " his business life has been filled with

sentiment and friendship." She is to be congratulated

on the scheme, sequence, and style of the compilation,

and she can be assured that her work will be highly

appreciated by the very large circle of Sir Alfred's

friends. G. G. Goodwin.

Our Bookshelf.

Grundriss der allgemeinen ZoologieJiir Studierende. Von
Dr. Alfred Kijhn. Pp. viii + 212. (Leipzig: Georg
Thieme, 1922.)

This is a wholly admirable text-book. We know of no
book in the English language exactly like it, none that
attempts so much within so limited a space, and,
moreover, attempts it so successfully, with a due
regard to the requirements of those for whom it is

written and to the maintenance of a proper balance
between the various parts of the subject. The book is

divided into three approximately equal parts, the first

giving a rapid survey of the morphology of each
phylum of the animal kingdom, the second an account
of the physiology of animals, and the third a review of

the main principles of embryology and the problems
of variation, heredity, sex, and evolution. The book
concludes with a short bibliography of more advanced
text-books and original memoirs to which the student
can turn for more detailed information on any point.

In attempting to treat of the whole of the animal
kingdom in 70 pages, the author may be thought to have
essayed an impossible task. By confining himself to

the broad and general characters of each phylum,
without entering into details of any one type, however,
and aided by an excellent series of diagrammatic
figures, he has succeeded in giving an admirably clear

account of each phylum. The book is intended for

medical students, and, consequently, special emphasis
is laid on parasitic forms throughout, without, however,
overburdening the book in this way or losing the
general perspective of the whole. The illustrations

have been mainly drawn specially for this book. They
are, in the majority of cases, schematic drawings, very
clearly reproduced and excellently chosen for the
purpose, and would make good wall diagrams for lecture

purposes.

The point which most impresses us in this book is the
excellent balance which the author has kept between
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the three broad divisions of zoology—morph
physiology, and embryology—with its kindred proi

The general course given to first-year medical students
is apt to be weighted too much on the morphological
side

;
physiology is generally neglected, and ver\- little

consideration is given to the fundamental and genenO
problems of zoology. We feel sure that a course on tl

lines so admirably sketched by Prof. Kiihn would gi\c

the medical student a broader outlook on zoological

subjects, would interest him more for its own sake, and
would make abundantly clear to him the fundamental
bearing of his zoology course on his future life's work.
He would no longer regard zoology as a subject put
into his curriculum for his ultimate confusion, to be got
through with the minimum amount of work in the
minimum time. With a little amplification, 1>

Kiihn's book would serve as a basis for subsidiarv on.

year courses in zoology for science students.

Our Solar System and the Stellar Universe : Ten Populu
Lectures. By the Rev. Charles Whyte. Pp. xi

234 + 18 plates. (London : C. Griffin and Co., Ltd

1923.) 105. 6d. net.

The ten lectures which form the basis of this volun

were delivered as the Thomson Lectures for the session

1919-1920 in connexion with the United Free Church
College, Aberdeen. They provide a survey—fairly uj

to-date and in general accurate—of the present sta*

of astronomical knowledge, in a form suitable for tl.

non-scientific reader, so far as it is possible to do -

without the introduction of mathematics or of math(
matical reasoning.

There are a few errors to which attention ma)' be
directed. The statement on p. 27 that " the theory
now generally accepted as being the chief cause in the

maintenance of the sun's heat, is that advanced by
Helmholtz in 1853," is not correct. It is well known
that this theory is not in accord with geological facts.

Again, on p. 60, it is stated that a temperature of

750° F. at the surface of a planet corresponds to an
intensity of the rays of the midsummer sun multiplied

by 9. This is, of course, a fallacy. The rotation

period of Mercury is not known with certainty, though
from p. 61 the contrary would be inferred. It is cer-

tainly exceeding the limits of scientific truth to say, a

on p. 151, that " we have ever}' reason to believe tha

a number of planetary bodies, many of them exceeding

in size our own solar satellites, travel round these suns

in swift motion over enormous circumferences," while

on p. 164 the sentence, " They (the Cepheids) are

situated from us at enormously greater distances than

those which up to now have been measured," requires

modification. In dealing with the Martian cana]>.

their possible subjective nature might have been men-
tioned. The detailed elementary calculations on pp.
61-2, 87-8 might have been omitted with advantage.

The book is well produced, with good paper and clear

type. The plates have been carefully selected, and it

is a pleasure to see them reproduced on well-glazed

paper. Too frequently astronomical photographs \o>'

much of their value when reproduced in popular work>.

through the use of inferior paper. The book can be

recommended as one which will provide much interesting

reading to those who, though without scientific training-,

are interested in astronomy. H. S. J.
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Some Questions of Phonetic Theory. By Wilfrid Perrett.

Chapter 6 : The Mechanism of the Cochlea. Pp.

39-80. (Cambridge : W. Heffer and Sons, Ltd.,

1923.) 25. net.

This section of Mr. Perrett's book is an attack on the

resonance theory of hearing, and on all those who have
written in support of it. It is his avowed object " to

lay the yammering ghost of ' sympathetic resonance
'

in the cochlea "
(p. 44). His criticisms of the resonance

theory are under three headings : '(i) An attack upon
Helmholtz's theory of beats as he conceives it. The
construction he puts upon Chapter VIII. of the
" Tonempfindungen " is, in the reviewer's opinion,

forced and unfair. (2) An uncorroborated personal

experience of his own which leads him to the conclusion

that the ear can distinguish two notes " in perfect

physical unison " sounded simultaneously. (3) That
speech sounds can terminate suddenly in a " voiceless-

occlusion " consonant, consequently no " after vibra-

tions " of the basilar fibres occur. Mr. Perrett quotes

graphic speech records, but admits that the evidence

drawn from them is inconclusive.

We gather that Mr. Perrett has abandoned the

Wrightson theory in favour of a " travelling-bulge
"

theory on the lines of those of Meyer and ter Kuile, but

he does not appear to have brought forward any addi-

tional evidence in support of this view. He tells us

that the preceding four chapters of his book have been

received " with gratuitous contumely in certain

quarters "
(p. 59). We cannot help thinking that his

manner of conducting a controversy may have been

responsible to a certain extent for the treatment his

work has received. G. W.

The Americas. By J. Bruce. (The " Explorer

"

Geographies). Pp. viii + 216. (London: G. Bell

and Sons, Ltd., 1922.) 35.

A NEW note is introduced into elementary geographical

teaching by this volume, which appears to be the first

of a series. After an introductory chapter on map-
reading, there are several chapters describing the way
in which the American continent was discovered and
opened up by Europeans. The sections are vividly

written and cannot fail to interest, although the para-

graphs and map dealing with Arctic Canada and the

Xorth-west passage would bear some revision. Then
follows a general geographical survey of the Americas.

• Eight double-page plates with full descriptions are a

notable feature, and there are in addition several sketch

maps and two coloured orographical maps. The list

of books for students' reading is useful, but might well

be extended. The book as a whole gives a far more
vivid picture of North and South America than the

more formal analytical text-books succeed in doing.

R. N. R. B.

Elements of Glass-bloiving. By Dr. H. P, Waran.
Pp. ix-f-116. (London: G. Bell and Sons, Ltd.,

1923.) 2S. 4d. net. * ^

I iR. Waran's book deals in a clear and practical way
ith many things which a research student will find

tiiat he requires to know. The ability to put together
and to repair simple glass apparatus is one of the
things which he should gradually acquire, and this
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book will be found a useful guide in this direction. It

is very doubtful whether the laboratory worker will

find it desirable to make his own stopcocks or Dewar
vessels ; the time spent on such work would usually

be more profitably applied in research, but in places

where apparatus is not easily obtained it may be

quicker to make it. As a general rule, unless one has

become very proficient in glass-working, it is usually

cheaper and quicker to leave complicated things to

the professional man.

The Wonders of the Stars. By Joseph McCabe. Pp.

ix + 114-1-4 plates. (London: Watts and Co.,

1923.) 35. net.

The author has written a series of volumes on various

phases of evolution ; the present book belongs to the

series, and discusses the light that has been thrown on
stellar and planetary evolution by the discoveries of

the last half-century. As an illustration of the diflfi-

culty of keeping up-to-date in discussing the status

of the spiral nebulae, some of the views of leading

astronomers in favour of the " island-universe

"

theory that are quoted in the book have already been

modified by the discovery of their rapid rotation.

While a few sentences here and there might be

picked out for criticism, chiefly the statement of

matters of conjecture as facts, on the whole the picture

given of our present knowledge of the universe appears

to be correct, and as complete as can be expected in

the space of 112 pages. We sympathise with the

author's appeal for a general agreement among astron-

omers as to the meaning of a " biUion."

A. C. D. C.

Astronomie : Grosse, Bewegung und Entfernung der

Himmelskorper . Von A. F. Mobius. 13 Auflage,

bearbeitet von Prof. Dr. Hermann Kobold. Teil 2 :

Kometen, Meteore und das Sternsystem. (Samm-
lung Goschen Nr. 529.) Pp. 128. (Berlin und
Leipzig : W. de Gruyter und Co., 1923.) is.

This little book has three chapters dealing with

comets and meteors, the fixed stars, and cosmogony
respectively. This restriction of subjects enables each

to be treated pretty fully, in spite of the small size of

the volume. The information is brought up-to-date,

and includes recent comets, the Giant and Dwarf
theory, and a discussion of the planetesimal theory.

The star-maps give the positions of all stars of magni-
tude 5 or brighter down to south Decl. 45°.

A. C. D. C.

Tracks of British Animals. Edited by H. Mortimer
Batten. (Edinburgh : W. and A. K. Johnston,

1923.) 45. net.

This publication takes the form of a chart, 20 in. x 30 in.,

depicting in life-size the spoors of the commoner
British wild animals and of domestic animals for

comparison, with brief explanatory notes by the editor.

The diagrams are boldly and clearly printed and the

chart should be of the greatest use for the teaching of

nature study in schools and for the instruction of Boy
Scouts and Girl Guides in the craft of the country-side.

The omission of a figure of the track of a dog is one that

should be made good in a future edition.
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Photographic Plates for the Extreme Ultra-Violet.

In recent years there 1ul\ e been a number of

attemptvS to improve the photographic methods,
perfected by Schumann, used in the investigation
of the ultra-violet, so far without any very striking
results.

Recently Mr. David Mann and I have been making
some experiments with the daguerreotype process.
The results, though interesting, are so far of no great
practical value. It is not difficult to prepare a surface
which will be very sensitive in the region about
wave-length 1850 A.U., and on two or three occasions
we have obtained records extending to wave-length
584 A.U., but in general the behaviour of the plates
in the extreme ultra-violet is capricious and un-
satisfactory.

Duclaux and Jeantet {Journal de Physique, ii.,

1921, p. 154) have described a way of " Schumann-
ising" an ordinary dry plate by treating it with
sulphuric acid, and recently Aston has referred to the
same process. M. Duclaux has been so kind as to
send me some specimens of the results he has obtained.
He informs me, however, that he prefers another
method which he and his colleague have discovered,
described in their article just cited. His experi-
ments were confined to the region of the spectrum
which may be investigated with a quartz prism
spectrograph ; I have continued them into the
extreme ultra-violet.

The procedure is extremely simple. A fast com-
mercial photographic plate (I have employed a
" Seed 30 ") is coated with a thin film of a colourless
paraffin oil. It is then exposed in the usual way in
a vacuum spectroscope, the oil is removed with
acetone and the plate is developed. The results are
nearly, though not quite, as good as those which I

have obtained with the most sensitive Schumann
plates prepared according to the old method ; it is

quite easy to get a record of the strong helium line

at X584 A.U.
The success of the process evidently depends on

fluorescent action ; I have tried a number of different
kinds of oil, and I find that " Nujol," a very pure
oil sold in this country for medical purposes, yields
good results.

I feel sure that this discovery of Duclaux and
Jeantet will prove a real blessing to all spectro-
scopists who work in the extreme ultra-violet.

Theodore Lyman.
Jefferson Laboratory, Harvard University,

June 28.

The Presence of Urease in the Nodules on the
Roots of Leguminous Plants.

After the discovery of urease in the Soya bean by
Takeuchi in 1909, the presence of this remarkable
urea-splitting enzyme -was soon recognised in the
seeds of many leguminous plants. On the other hand,
while the occurrence of the enzyme in seeds from
widely different varieties of plants has been recorded
in recent years, its absence from the seeds of several
Leguminosae has also been noted.
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So far as we have been able to ascertain, tli

peculiar root iioilnlfs of leguminous plants have not
hitherto been t( t' il for urease. Experiments carrie<!

laboratory in conjunction with Mr. J. V.
'• revealed the presence of tlie particular

III/ III' i;i ;ill the cases examined. Crushed n^^ ' '

taki n from tin- well-washed rootlets of Trij
procunibiHs, T. pratensr 7 -""pens, Vicia samu,
Medicago sativa, Galega ' various lupins, and
the garden pea, were placi.. ... ^^^rately in a two per
cent, solution of urea (sterilised by saturation with
toluene) to which a few drops of neutral phenol-refl
solution li;i(I heen added as indicator. A purple-re
colour, due to ammonia generated from the d'

composition of urea, was gradually developed in tl

solutions, after they had been maintained at 55° fi

about an hour. Several control experiments showi
that ammonia was not generated in the absence <

urea, and that the solution of the latter alone did nc^v

change the colour of the indicator under the abo\e
conditions. Also, rootlets not bearing nodules, and
roots taken from plants belonging to several different

natural orders, failed to give any evidence of tl

presence of urease. Judging from qualitative exper
ments, nodules from the white and the yellow tret

lupin appeared to be the most active of those examined
From these observations it must be concluded that

the nodules on the roots of leguminous plants possess
an additional function to the one which they hav^
been known to perform since Hellriegel's discover^
While we have not found urease in any roots devoi^^

of nodules, clear evidence was obtained of its presence
in the cylindrical tuberous growths developed from
the rootstock of the lesser celandine {Ranunculus
Ficaria). This is the only case so far in which the
enzyme has been detected in the adjunct of a root
outside the leguminous family of plants.

An interesting demonstration of the presence of
the enzyme can be made without crushing the
nodules. The entire root cut from a young pea plant,
or preferably from a young lupin, as it usually carries

larger nodules, is immersed in a solution of urea
containing a liberal supply of the indicator (neutral
phenol-red). The action of the enzyme is allowed
to continue until the solution has attained a rich
purple-red colour, which of course requires a much
longer time than if the nodules had been crushed.
The root is now removed from the solution, rinsed for

a few moments under the tap and then placed in

water to which a few drops of the indicator hav-e

been added. The diffusion of alkaline solution from
nodules into the outer liquid can be readily observed
by the zone of colour which forms in the solution
directly round the nodules.
While the first part of this experiment illustrates

the relatively feeble activit)- of the nodules in situ, if

the root be now washed in running water until the
colour of the indicator is no longer affected, it will be
found that when immersed again in a solution of

urea the rate at which the latter is decomposed will

be much greater than when the nodules were tested

originally. This obviously suggests that urease is

produced within the nodules during contact with
the urea solution. Under natural conditions the
micro-organisms present in the nodules are probably
concerned in the generation of the enzyme as required.

In our experiments the antiseptic power of toluene
was apparently insufficient seriously to affect their

activity. Pending a more extended investigation

of the subject, our preliminary'^ observations seem
worth recording.

E. A. Werner.
University Chemical Laboratory-,

Trinity College, Dublin.
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Solar Activity and Atmospheric Electricity.

Dr. CHREE.in a recent paper.^ giving the results

of his investigation based on the Kew atmospheric-

electric data, reaches the following interesting

conclusion, as stated in his abstract :
" The results

obtained are on the whole not incompatible with

Dr. Bauer's conclusion, but they indicate that if a

relationship of the kind supposed exists, the sun-

spot influence must be very much less in the case

of atmospheric electricity than in that of terrestrial

magnetism." The conclusion ^ referred to by Dr.

Chree is that the potential gradient of atmospheric

electricity apparently varies during the sun-spot

cycle, increasing with increased sun-spot activity,

and that the diurnal range of the potential gradient

of atmospheric electricity, like the diurnal range of

terrestrial magnetism, increases with increased sun-

spot activity.

I fully agree with Dr. Chree that if there is a

relationship between solar activity and atmospheric

electricity, it ought to turn out to be a world-wide

phenomenon, just as in the case of the recognised

relationship between solar activity and terrestrial

magnetism. However, this fact is to be kept in

mind, that disturbances, because of local conditions,

play a far more predominant role in atmospheric

electricity than in terrestrial magnetism, and may
in fact be of such a character as to mask completely

any world-wide effect. Accordingly, in atmospheric

electricity a very careful selection of stations is

necessary for the study of world phenomena. It

thus may turn out that one very favourably located

station, such as the Ebro Observatory at Tortosa,

Spain, upon the excellent and consistent observations

of which my first conclusions were chiefly based,

may lead to a more certain result than a dozen
unfavourably located stations.

One of the best criteria for judging the unfavour-

ableness of a station is the ratio c^\c^ of the amplitude

of the 1 2-hour and 24-hour waves, respectively, of

the potential gradient ; the smaller the ratio the

more readily does the station show " universal " or
" terrestrial " results. This ratio at Kew is one of

the largest of any of the stations known to me ;
it

varies between winter and summer from about i to 5,

and on the average for the year is 2 against o-8 for

Ebro, 07 for Eskdalemuir, and 0-25 for the oceans.

Furthermore, the absolute value of the potential

gradient at Kew is more than twice the average

normal value for the region of the earth from
60° N. lat. to 60° S. lat. However, in spite of the

disturbed character of the Kew station. Dr. Chree

has succeeded in getting results which he says are

not incompatible with mine, and I shall show how,
by the recognition of another variation to which
atmospheric electricity appears to be subject, the

validity of his results respecting the sun-spot effect

may be enhanced.
Every series of carefully made and undisturbed

observations, extending over a period approximating
a sun-cycle or more, has received investigation and
definite results have, in general, been obtained.

A notable exception is Potsdam, where, because of

severe climatic disturbances, instrumental changes,

and changes in reduction factor, the extensive series

of observations at this station unfortunately is subject

to discontinuities and therefore cannot safely be
utilised for the detection of a sun-spot effect. For
the present sun-spot activity, as indicated by the
Wolf or Wolfer sun-spot number, is taken as a measure

' "A Supposed Relationship between Sun-spot Frequency and the Potential

Gradient of Atmospheric Electricity," Proc. Phys. Soc, London, vol. 35,

Part 3, April 15, 1923, pp. 129-136.
« Terr. Mag. ani Aim. Elec, vol. 27 (1922), p. 30 ; see conclusion /.
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of solar activity, the possible influence of which

upon atmospheric electricity is to be investigated.

Other measures of solar activity— for example,

prominences—are likewise included in the complete

investigation.

Suppose we have for a series of years the mean
annual values of the potential gradient P in volts

per metre, as resulting from continuous registrations

throughout the year and based only on electrically

undisturbed days, without negative potential. Let

P„ be the mean value of P for the entire series

corresponding to the mean date T„, and let S„ be

the mean annual sun-spot number ; then with fair

approximation a formula of the following type is

found to hold :

P = P„ + s(S-S„) + /(T-T„). (I)

The coefficient s represents the change in P corre-

sponding to one sun-spot number, and t represents

the time-effect or annual change in P dependent,

apparently, upon the average character of the

particular sun-spot cycle in which the series of

P-observations happens to occur.

For nearly every series discussed thus far, when
the station is fairly free from pronounced local or

climatic disturbances and the annual values of P have

been derived from electrically-undisturbed days, the

coefficient s is found to be positive and averages

about 0-30 per cent, of P„ for the mean of the year ;

hence, if the sun-spot development from minimum
to maximum is loo numbers, the potential gradient

P suffers an increase from the year of minimum sun-

spot activity to the year of maximum sun-spot activity

of about 30 per cent. ofV^. (See Table i.)

The value and sign of the coefficient t may depend

upon whether the sun-spot cycle in which the P-series

occurs is below or above average development.

Thus the present cycle, beginning with the year 191

3

of minimum sun-spot activity, is above average

development ; hence t turns out to be negative, as

shown in Table i. No such high mean annual

sun-spot number as 103-9 for 19 17 has occurred

since 1870, when S was I39"i. How / may vary

with cycle, and s with season of year, will be discussed

in the complete paper which is to appear in the

September 1923 issue of Terrestrial Magnetism and

Atmospheric Electricity.

The values of s and t, expressed both in percentages

of P^ and in volts per metre, as determined by the

method of least squares, will be found given in

Table i for three observatories, from Spain to

Scotland, and the mean epoch 191 6. The third and

second columns from the end of Table i contain

the mean square errors, Mo and m^, obtained respect-

ively, first on the assumption that the departures

of P from the mean value P„ represent errors of

observation, and secondly that formula (i) applies.

It will be seen, from a comparison of the figures in

the two columns, that by the application of the

corrections (sun-spot effect and cycle or time effect)

a very much better representation of the observed

values of P is obtained than by the arithmetical

mean P„.
The last column, r„ contains the correlation

coefficient between potential gradient and sun-spot

activity after the application of the corrective term
- t{T - T„) to the observed values of P. It will

be observed that, in general, the coefficient so nearly

approaches unity, especially for Ebro and Eskdale-

muir, as to leave scarcely any doubt of a definite

relationship between the potential gradient of

atmospheric electricity and sun-spottedness. By the

recognition of the /-change, which is similar in its

effect to the secular change in terrestrial magnetism,
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except that it is of shorter period and seems to vary
from cycle to cycle, Dr. Chree's correlation coefficient

for the Kew series 191 1 to 1921 is increased from
0'55 to 077, and for the less regular series 1898

to 1909 from 0-24 to 0'62.

Table i.—Relation between Annual Potential Gradient of
Atmospheric Electricity and Annual Sun-Spot Activity.

Observatory.
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lation coefficient for the sun-spot effect on the
diurnal-variation (range, average departure, Fourier
combined amplitude) of the potential gradient for

various stations is about o-8 ; for Ebro and Eskdale-
muir it exceeds o-g. The reason that Dr. Chree
gets somewhat unsatisfactory results from certain

diurnal data at Kew is partly because of the fact,

already mentioned, that Kew is not a favourable
station for the most successful study of world effects.

However, applying a formula similar to (i) to the
Kew series 1 898-1 909, Dr. Chree's correlation

coefficient for the sun-spot relation of his quantity c^

(combined amplitude of the 24-hour and 12-hour
waves of the Fourier series) is increased from 0-46 to

0-77 ; s = 4-0-50 percent., and t ^ - 2-11 percent, of c^.

The sun-spot influence is also shown in the annual
variation of the potential gradient at Ebro, for the
period 1910-1921 ; the correlation coefficient is 071.

General Conclusion.—-The relationship between
sun-spot activity and atmospheric electricity turns
out to be, for locally undisturbed stations, as definite

as in the case of terrestrial magnetism ; the sun-spot
influence on the periodic variations of the atmospheric
potential-gradient is, in general, as great as on the
periodic variations of terrestrial magnetism ; and
as concerns the effects on the absolute values, the
sun-spot influence is about 300 times greater in

atmospheric electricity than in terrestrial magnetism.
The potential gradient of atmospheric electricity,

and, presumably, the earth's total negative electric

charge, is furthermore subject to an annual or
secular change, which may vary in magnitude and
sign from one sun-spot cycle to another.

Louis A. Bauer.
Department of Terrestrial Magnetism,

Carnegie Institution of Washington,
Washington, D.C., June 7.

Use of Yeast Extracts in Diabetes.

In a previous letter to Nature of March 10 (iii,

p. 327) we stated that we had obtained from yeast
an insulin-like substance which had the effect of

lowering the blood sugar of normal animals. Later
we described the beneficial effect of this extract on
some cases of diabetes mellitus {Brit. Med. Journ.
i. p. 711, 1923). We soon found that the activity of

the extract from different samples of yeast varied
very widely. The results of these experiments will

be published at a later date in conjunction with Dr.
H. B. Hutchinson. In this connexion it is of interest

to note that Collip (Proc. Soc. of Exp. Biol, and Med.,
20, p. 321, 1923) reports numerous failures before he
succeeded in obtaining an active extract from yeast,

and later Funk and Corbitt (Proc. Soc. of Exp. Biol,

and Med., 20, p. 422, 1923) have met with similar
variability.

We have recently obtained from the action of

micro-organisms other than yeast extracts which
have a very considerable power of lowering the blood
sugar of normal animals to a point where convulsions
occur. That the convulsions were not due to a toxic
effect is shown by the fact that they were relieved by
injection of glucose. The extract like that from
yeast caused the blood sugar to be lowered for a
much longer time than when insulin was used.
Whether these extracts will be of practical import-
ance remains to be decided. Experiments are being
directed to this end.

L. B. Winter.
W. Smith.

Biochemical Laboratory, Cambridge,
July 20.
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Tenacity of Life of an Eel.

I HAVE lately had occasion to notice a further proof

of the tenacity of life exhibited by the eel, which
may perhaps be of interest.

A correspondent in America, Mr. L. L. Mowbray,
of the Aquarium, Battery Park, New York City, has
kindly sent me from time to time specimens of elvers ^

of the American eel, preserved in formol, for in-

vestigation purposes. Quite recently, a parcel from
Mr. Mowbray was delivered at the laboratory here.

Greatly to our surprise, however, instead of elvers

preserved in formol as usual, it proved to contain a
single specimen very much alive.

The little eel was enclosed in a small glass bottle

(quarter-litre size) , which had been corked and waxed
so as to render it perfectly air-tight, and the bottle

again enclosed in one of the tin cylinders commonly
used in the United States for sending natural history

specimens by post. The tiny creature had thus made
its voyage across the Atlantic in complete darkness,

and without any renewal of air in the 200 c.c. of

water in which it was originally placed.

The postmarks showed that it had left New York
on April 19, and arrived in Copenhagen on May 19,

1923. It has now been transferred to a small

aquarium, where it is still alive and active, to all

appearances in excellent form after its lengthy
journey.

Evidently, then, the American fresh-water eel is by
no means inferior to its European cousin in respect

of endurance and tenacity of life.

I may add that we have, at the Laboratory here,

two live adult specimens of the American eel. They
have been in our aquaria since 1914, when we brought
them home, as elvers, from Santa Cruz, in the West
Indies. They, however, made the journey in an open
beer bottle, with frequent changes of water, and v.ere

thus not subjected to so severe a test of endurance
as the specimen above mentioned.

JoHS. Schmidt.

Carlsberg Laboratory, Copenhagen,
June 28.

Adsorption on Soil-Grains.

The recently published work by Messrs. J. Hendrick
and G. Newlands {Journ. Agric. Sci., January 1923)
on the mineral particles in the coarser grades of the
" fine earth " separated from soils was noticed in

Nature of June 9, p. 736, and it was remarked that

"the study of adsorptive reactions should not be
entirely restricted to the colloidal field."

It is of interest to note that the United States

Department of Agriculture took up this question last

year, and its Bulletin No. 1122 (October 21, 1922)
records the work of Messrs. M. S. Anderson, W. H.
Fry, P. L. Gile, H. E. Middleton, and W. O. Robinson,
on " Absorption by colloidal and non-colloidal soil

constituents." The authors worked on material finer

than 2 mm. in diameter, which, in common with so

many experimenters, they call " the soil," by an
unfortunate restriction of the term. This earth is

separated, preferably by centrifugal methods, into

three grades, 2 000-0-050 mm., 0-050-0-001 mm., and
less than o-ooi mm., the last being styled colloidal.

In testing the relative powers of adsorption on (or

absorption by) these grades, it was justly felt that

samples really free from colloidal matter could be

best obtained by crushing unaltered minerals. In

' The youngest stages of eel-fry which make their way up into fresh

water are called elvers.

F 2
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each case, tlic i^ride o-o5o-o"ooi mm. waj5 selectrd jiiul

examined midn the microscope, the particles In int^
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([iiitc ( iiiii])ar.il)lc with tho'^c in n;itnr;d soil -material,

when- It nia\ In- d(nil)lcil il (|iiarl/. and garnet, for

example, present so large a surface in comparison
with other minerals as appears from the table on p. 9.

Limouitc, again, is probably distributed in soils in a
m\i( li liner form than is suggested by the artificially

crushed material. Where a mineral grain, again, goes
to pieces mainly under chemical action, as in the case

of olivine set free from basalt, it may yield surviving
cores that are of considerable coarseness. The table

referred to, however, has obviously very great
interest in connexion with the work of Hendrick and
Newlands on the mineral constitution of various
grades in a fine earth.

The American absorption-tests have been made
with a dye (malachite green), water vapour, and
ammonia, according to methods that are carefully

stated. Four typical samples from the U.S. soil-

series were then treated, and it was found that the
absorption by the " non-colloidal minerals " (I should
prefer to write " non-colloidal mineral particles ") is

less than 2 per cent, of the total absorption by the
fine earths used. It is pointed out that this result is

affected to some extent by the wide range of absorptive
power shown by the tests on separate minerals.
Reference is made to W. O. Robinson's work on
" The inorganic composition of some important
American soils " (U.S. Depart. Agric. Bulletin 122,

1914), in which the average constitution of the
" silt " group in 26 soils was determined as quartz 51,
potash felspars 7, muscovite 7, and other minerals 35
per cent. The dye-absorption is practically nothing
for quartz and orthoclase ; but the authors of Bulletin
1 1 22 state that in a soil rich in muscovite the
absorption by non-colloidal particles may be as high
as 7 to 20 per cent, of the total absorption of the
fine earth.

The conclusion is that the particles styled colloidal

possess absorptive characters that are dependent on
their composition and not merely on their fineness of
comminution. The authors confirmed this opinion
by grinding six selected minerals dry in a steel ball
mill to a fineness of i micron and less, so as to reduce
them to the " colloidal " grade. The coarser particles
were then (p. 14) removed by sedimentation extending
over several days. The average value for absorption
of ammonia by these finely powdered minerals is only
22 per cent, of that given by the " ultra clays " from
a number of different soils. The fine quartz and
microcline showed practically no absorption for
malachite green ; but chlorite and muscovite gave
results equal to the lowest of those obtained from the
colloidal particles in the 33 soils tested. It is pointed
out that some alteration may have taken place in
the powdered minerals by hydrolysis during the
process of separation. Their absorptive power may
have been thus increased, and may be in part due to
the formation of gels upon the particles. Experiments
were then made with synthetic gels, and it now seems
highly probable that by far the greater part of
absorption in the fine earth of soils is due to gels in
the material finer than i micron in diameter. The
term " colloidal " thus comes to have a more definite

significance when applied to the constituents of a soil.

Grenville a. J. Cole.

Geological Survey of Ireland,
Dublin, July 12.

Hitherto the species oi tins peculiar genus of
Streblidae have been known onK from the Malayan
sub r't;i')n ThanUs lo the inti-rest taken on my
beliall 1-v Mr. W. W. A. I'liillips (jf St. George Estate,
Matugania, ui 11 known locally as an authority on the
Chiroptera, i have to announce the di.scovefy of an
encysted female of the genus in the small leaf-nosed
bat of < e\ Ion, Hipposiderus atratus. The specimen
was attached to the skin in the vicinity of the tail,

whereas previously discovered specimens have been
found either in the wing membrane (Adensamer) or
at the base of the ear (Muir). The host, also, is of
a species 111 which these parasites have not l>een
hitherto recorded, and Mr. Phillips informs me that
it is usually very free from all such, a character which
it shares with the rest of its family.
The identity of the specimen has b^en confirmed

by Mrs. Q. Cattell Kessell, working uith 1 t. Scott at
Cambridge.

RON.M.I) Sl.MOK-Wni I K.

The Kepitigalla Rubber Estates, Ltd.,

Suduganga Estate, Matale,
Ceylon, June i.
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AscoDiPTERON is one of the most remarkable
examples of specialisation to a parasitic existence
known among insects. It was described by Adensamer
in 1896 from a single example found imbedded in the
dorsal wing-membrane of a bat {F^hyllorhina sp.) from
the Dutch East Indies. Subsequently Mr. Frederick
Muir found a number of examples of another species,

imbedded in the skin at the base of the ear, on
seventeen speciinens of Miniopterus schreibersi taken
at Amboina ; from these he obtained puparia and
bred both sexes of the fly, publishing an account of
the life-history (1912) and referring the insedt to the
family Streblidae.

The newly emerged males and females have fully

developed wings and legs. At a later stage the
female bores its way into the skin of the bat by the
aid of a series of remarkable cutting blades on its

proboscis, loses its wings and legs almost entirely
(only the stumps being present in the fully imbedded
individual), and becomes almost completely encysted
under the skin of the host, only the posterior ex-
tremity of the abdomen remaining external. The
front part of the abdomen becomes enlarged and
completely engulfs the head and thorax, which come
to lie, as though invaginated, at the bottom of a pit.

The imbedded female gives birth to a full-fed larva,

which falls to the ground and immediately pupates,
as is normal in " pupiparous " Diptera.
The discovery of specimens, which may possibly

represent a new species of the genus, in Ceylon is

highly interesting.

Hugh Scott.
University Museum of Zoology,

Cambridge, July 11.

Antarctic Geophysics.

Having been responsible for the final values of

g derived from the pendulum observations made in

the Antarctic in 1902-3 by Commander Bernacchi
and his associate Engineer-Commander Skelton, I

wish to direct attention to a point which has ap-
parently escaped your reviewer when making the
following statements (Nature, vol. iii, p. 898) : "The
mean value of g from the three pendulums used in
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191 2 [by Capt. C. S. Wright] at Cape Evans was
983-003 from the July series and 983-004 from the

August series. . . . Commander Bernacchi . . . ob-

tained the values 982-970, 982-979, and 983-025. . . .

These values may be compared with the standard
value 981-292 at Potsdam. . .

."

This suggests the existence of a substantial

difference between the results of the two British

expeditions. This does not, however, seem to be
the case. The final value for g derived from Com-
mander Bernacchi's observations (National Antarctic

Expedition 1 901-1904, " Physical Observations,"
Table V., p. 34) was 982-985. In obtaining this, for

reasons stated in the discussion, half weight only
was allowed to the third pendulum. Thus the
apparent difference between the results from the two
expeditions is 0-0185 cm. /sec. 2. But this is accounted
for by the fact that while Capt. Wright accepted
for g at Potsdam—on which all the Antarctic results

really depend—the value 981-292 quoted by your
reviewer, I accepted 981-274 on the authority of

Sir Gerald Lenox-Conyngham (Roy. Soc. Proc. A,
vol. 78, p. 245). The-difference between these two
assumed values is o-oi8 cm. /sec. 2. Thus the values

obtained by the two Antarctic expeditions—not
exactly at the same place—really agreed to six

significant figures. Though not assigning the im-
portance that Paley did to " undesigned coincidences,"

I think this coincidence is remarkable enough to be
worth mentioning. It would be of interest in this

connexion to know what value the German experts

assign now to g at Potsdam. C. Chree.
June 30.

i

The Translocation of Carbohydrates in the

Sugar Maple.

The conclusion of Prof. H. H. Dixon (Nature,
•"ebruary 23, 1922, p. 236, and October 21, 1922,

547) that the translocation of organic substances
pould take place through the vessels of the xylem
lippears to have created a mild sensation among
slant physiologists. Attention, however, does not
Seem to have been directed to the behaviour of the
Sugar maple, which furnishes important evidence in

this connexion.
The sugar maple or rock maple {Acer saccharum,

larsh) is well known in Eastern Canada and New
England as the source of the maple syrup and maple
sugar of commerce. To obtain the sap, a small
"lole about half an inch in diameter is bored into

^he sapwood to a depth of about 3 inches, at a height
)f about 4 feet above the ground-level at the time
irhen the snow is melting at the beginning of spring,

metal tube is inserted into the hole, and a small
)ucket is attached into which the sap drops from
the metal spout. The sap as it oozes from the tree

colourless, but becomes brown on concentration

)y boiling.

A bulletin entitled " The Maple Sap Flow," by
[ones, Edson, and Morse, published by the Vermont
agricultural Experiment Station in 1903, gives a full

iccount of observations and experiments on this

lubject. Some of the conclusions reached by these
ivestigators are as follows : The sap contains about
per cent, of sucrose and also small amounts of

i)rotcids, mineral matter, and acids, mainly malic
icid. The greatest sap flow does not occur at the
time when the most water is contained in the tree.

lore sap flowed at the opening of the sugar season
than at the close when more water was in the tissues.

There is no evidence that the water is forced into the
maple trunk by root pressure at any season.
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Warm sunny days and freezing nights form ideal

sugar weather. On good sap days the pressure from
above downwards is greater than that from below up-
wards. The flow generally, but not always, parallels

the pressure. Later in the season and upon poor sap
days, upward pressure and flow exceed those from
above. The fastest run of sap from a tap hole

during the experiments was 17-7 c.c. per minute.
Jones and Orton, using lithium chloride, had previously
determined the rate of flow in either direction as

2 to 6 inches per minute.
Some observations on this subject were made

during the spring on two trees, numbered respectively

185 and 3389, growing in the Botanical Garden at

Ottawa. In order to determine whether the flow
of sap came from the bark or the wood, several small
branches on each tree were chosen which projected
horizontally or inclined slightly upward. These were
cut across at right angles to their length on March i,

1923, the cut end was smoothed and the bark peeled
off close to the wood for a distance of about an inch
from the cut end. In tree No. 185 sap commenced
to flow on April 11 and ceased on April 27, while in

tree No. 3389 the respective dates were April 17 and
May 14. In no instance was sap observed to exude
from the cut surface of the bark. Several observa-
tions were made on the rate of flow of sap from a cut
branch together with records of temperature, etc.

In tree No. 185 a branch measuring 15 mm. in

diameter (including the bark) was selected, while in

tree No. 3389 the diameter of the branch was 18 mm.
The number of drops falling per minute was counted ;

the diameter of each drop was about 5 mm. Some
of the results were as follows :

April 19, 1923. Tree No. 185. Time, 3.40 p.m.

Shade temperature =50° F. Fifty-one drops fell in

five minutes.
April 20, 1923. Tree No. 185. Time, 3.15 p.m.

Shade temperature = 77° F. Sunny. Two counts
gave 8 drops each per minute.

April 16, 1923. Tree No. 3389. Time, 3 p.m.

Shade temperature = 38° F. Snow was still lying

round the base of the tree. Sap was flowing at the
rate of 18 drops in five minutes. Another count
gave 17 drops in five minutes.

April 19, 1923. Tree No. 3389. Time, 3.55 p.m.

Shade temperature = 50° F. Some snow still around
the base of the tree. Drops were falling at the rate
of 115 in five minutes. Another count gave 22 drops
in one minute.
A microscopical examination of twigs cut from

each tree on March i and on May 7, on which date
the buds were swelling, showed abundant starch
grains in the medullary rays but none in the pith
on both occasions. The amount of water present
in several small branches half an inch in diameter
taken from each tree was also determined for the
above dates, when it was found that each tree con-
tained i per cent, less water on May 7 than it did
on March i.

The spring flow of sap was also observed in five

other species of maple growing in the Botanical
Garden here. In Acer Myabei on April 14 an icicle

measuring 9 inches long and i^ inches wide at the
base was observed hanging from a broken branch.

While some points in the metabolism of the maple
sap may still be obscure, it is abundantly evident

that the vessels of the wood are able to carry the

sugar solution in both directions in the tree -trunk

and that the rate of flow is comparatively rapid.

J. Adams.

Central Experimental Farm, Ottawa,
July II.
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The Origins of the Conception of Isotopes.'

By Prof. Frederick Soddy, F.R.S.

ONE of the most important consequences of the

study of the chemistry of the products of radio-

active change has been the discovery of isotopes and
the interpretation, in consequence, of the Periodic Law
in terms of modem views of atomic structure. It is

one of the few fields in the vast borderland between

physics and chemistry, overrun of recent years by an
advancing swarm of mathematicians and physicists,

armed with all sorts of new-fangled weapons, in which
the invaders have found the chemist already in posses-

sion. The broad highways they have hewn thereto are

already dusty with the feet of pilgrims and are being

watered by the tears of candidates for " Honours."
But the somewhat intricate bye-ways through which
the chemist first found his way into this virgin territory,

and the views on the road before it was in sight, may
still preserve something of their pristine interest.

The word isotope signifies " the same place," in

allusion to isotopes occupying the same place in the

Periodic Table. Before this word of theoretical mean-
ing was coined, isotopes were experimentally well

known as elements non-separable by chemical methods
and completely identical in their whole chemical

character. The analysis of the constituents of matter,

to which we were born and brought up to regard as

the most searching and fundamental, is an analysis by
means of its chemical properties. Although, later, a

new and even more powerful method—spectroscopic

analysis—was developed, it merely dotted the z's and
crossed the /'s of chemical analysis, filled in a few
vacant places in the Periodic Law, and handed over

the newcomers to the chemist to classify along with the

rest of the eighty or so " foundation stones " of which
he supposed the material universe to be built up.

With the close of last century another new method

—

radioactive analysis—was developed, which is applic-

able, of course, only to the radio-elements; that is, to the

elements uranium and thorium and the 34, as we now
know, successive unstable products of their spontane-

ous disintegration. Each of these possesses a definite

radioactive character; it is produced from one and
changes into another element, and, in both changes,

rays characteristic of the two substances are expelled,

which are as fine a hall-mark of their identity as any
of the " tests " of chemical analysis. But radioactive

character, unlike spectroscopic character, is completely
independent of chemical character. The latter might
be called " existence properties," whereas the radio-

active character is that attending the explosion of the

atom which terminates the existence of the element as

such. It provided the necessary independent method
of analysis capable, for the first time, of distinguishing

between elements identical chemically and occupying
the same place in the Periodic Table, i.e. between
isotopes.

The Earlier Chapter of Radio-chemistry.

Not a hint of this, however, was afforded by the

earlier chapter of radio-chemistry. On the contrary,

no development could appear more normal.^ Just as

' Discourse delivered at the Royal Institution on Friday, May 4.
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rubidium, thallium, etc., were detected by the spectro

scope before anything of their chemistry was known
so radium was detected in pitchblende by its radi«>

activity in concentration thousands of times less than
is necessary to show a single line of its spectrum. But
with more concentrated preparations a new spectrum
was discovered, and then a new element, which was
found to possess a chemical character entirely new and
sufficing for its separation in the pure state from all

other elements. As in the case of the elements dis-

covered by the spectroscope, radium was found to

occupy a place, hitherto vacant, in the Periodic Table.

But, as it happened, radium is exceptioniil in this.

Its chemical character was quite normal, and indeed

could have been largely predicted beforehand for tht

missing element occupying this place. The develop-

ment of the subject showed it to be but one of some 34
radio-elements formed from uranium and thorium.

But there are not 34 vacant places in the Periodi*

Table to accommodate them.

Meta-elements.

So far as I am aware, there is no anticipation, prior

to the systematic study of the chemistrj^ of the radio-

elements, of the idea that there may exist different

elements with absolutely identical chemical character.

Sir William Crookes, it is true, once thought, thougli

the idea has not survived more extended examination,

that the properties of the elements, as we know them,
might be a mean value, and that the individual atoms
composing the element might differ in weight and
chemical character continuously on either side of this

mean. If so, more refined methods might serve to

resolve the element into a collection of what he termed
" Meta-elements," possessing the main character ol

the original, but differing from one another to a slight

extent. Misled by the phosphorescence spectra, which

are now known to be characteristic of mixtures rather

than chemically homogeneous substances, he thought

at one time that he had been successful in so resohing

yttrium. But the present idea, that elements may
exist absolutely the same in chemical nature and yet

absolutely different in other properties, such as radio-

activity and atomic weight, is totally distinct from this.

The Experimental Method that first

revealed isotopes.

I venture to think that no more elegant extension of

our methods of gaining new knowledge has ever been

obtained than that which, in due course, was to reveal

the existence of isotopes. The original observations,

upon which the theory of atomic disintegration was
first founded, were that thorium is continuously pro-

ducing a new radioactive substance, thorium X,
separable from it by precipitation with ammonia but

not with other precipitants, and, after separation,

continuously re-forming again. The thorium X was
short-lived and changed again into a gas, the thorium

emanation, for which the name thoron has recently been

proposed, which was even shorter-lived and changed

again to a solid—the " excited actiNaty " now known
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as the active deposit—which again went through
further changes,. The rays resulted from these succes-

sive changes, a-rays in the first and a-, (3-, and y-rays

in the last changes. Below is the first part of the

thorium disintegration series as it appeared to Sir

Krnest Rutherford and myself in 1903 :

THORIUM- -THORIUM X- ^THORON >., etc.

I

In 1905 Sir William Ramsay and 0. Hahn were
engaged in extracting radium from thorianite, a new
Ceylon mineral containing both uranium and thorium
in important quantity. The radium was separated
with the barium, and the chlorides fractionated in the
usual way. They found a new radio-element to be
present and to be separated from the radium with the
barium. It proved to be the direct parent of thorium
X, and intermediate in the series between the latter

and thorium, and they called it radiothorium. In
spite of this easy and apparently straightforward
separation, the experience of a number of chemists
showed that something remained to be explained, for

it was found to be difficult to the verge of impossibility

to separate radiothorium from thorium. Ramsay and
Hahn had in fact " separated " isotopes in 1905, for

radiothorium and thorium are isotopes. Yet further

work has shown the two to be so alike that no separa-
tion by chemical means is possible !

Then in 1907, along with the radium which had been
separated from thorianite, Hahn discovered another
new radio-element, mesothorium, the direct parent of

radiothorium and intermediate between it and thorium.
In the next year he showed that mesothorium consists

of two successive products—the first, the direct product
of thorium, mesothorium i, being practically rayless

and generating a short-lived product, mesothorium 2,

giving powerful /?- and y-rays.

This resolved the mystery, and one cannot do better
than to quote the words of McCoy and Ross (J. Amer.
Chem. Soc, 1907, 29, 1709).

" Our experiments strongly indicate that radio-

thorium is entirely inseparable from thorium by
chemical processes. . . . The isolation of radio-

thorium from thorianite and from pure thorium
nitrate . . . may have been accomplished by the
separation of mesothorium which in time changed
spontaneously into radiothorium."

Thus the radiothorium separated from the mineral
thorianite by Ramsay and Hahn was not the radio-

thorium in the mineral, but that subsequently produced
from the easily separated mesothorium, after it had
been removed from the thorium. If they had frac-

tionated the radium-mesothorium-barium mixture at
once they would not have discovered radiothorium.
The lapse of time after the separation of the meso-
thorium is essential. Nowadays many non-separable
radio-elements are, like radiothorium, " grown " from
their separable parents. Thus radium D, an isotope of
lead, is grown from the radium emanation (radon),
although it cannot be separated from the mineral,
which always contains lead in quantity.
The first part of the thorium series now runs 2

• The periods shown in the second line are the periods of .average life of
the successive products. These are 1-443 times the period required for one-
half of the element to change.
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THORIUM-
2-10"' years

ME.SOTHORIUM i-

9-67 years

-RADIOTHORIUM-
2-91 years

-THORIUM X-
5-25 days

-MESOTHORIUM 2

8-9 hours

-THORON-
78 seconds

In this series thorium and radiothorium and meso-

thorium and thorium X are two pairs of isotopes. If

we represent the successive products by balls of different

colours to indicate their chemical character, isotopes

being of the same colour, chemical analysis will sort

the balls into their different colours, and the lapse of

time will cause some of the colours to change. The
ball representing mesothorium will in time turn into

that representing radiothorium, so that the latter,

before indistinguishable from thorium, becomes known
as a separate individual.

The Isotopes of Uranium.

It will be noted that the method of separating iso-

topes depends upon their being alternate rather than

successive in the series. If radiothorium had been the

direct product of thorium, the two would to this day
never have been separated. The changes of chemical

character are, as we shall later see, intimately con-

nected with the electric charges on the a- and /?-

particles expelled. For successive products to have

the same character, no rays, or at least no charged

particles, must be expelled. It is always as well, and
no subject illustrates the point better than that of

isotopes, to reflect not only upon what our methods are

able to reveal but also upon what they could not reveal.

At first it seemed that uranium itself was a case of

successive isotopes. Boltwood in 1908 proved from

his study of the relative activities of the successive

products giving a-rays in minerals, that whereas all of

them, except uranium, gave off only one a-particle per

atom disintegrating, uranium gave off two. By direct

observation with the scintillation method it was proved

that the two a-particles from uranium are not simul-

taneously expelled, and later it was shown that they

possess different velocities. If the slower comes from

uranium itself (uranium I), the period of which is

known to be 6*io^ years, the swifter must come from

the isotope (uranium II), and its period must be some
three million years. This is an example of isotopes

being revealed by difference of radioactive nature

simply, though no other evidence of their separate

existences is available. Owing to the long periods of

the a-ray- giving members of the early part of the

uranium series, it has been much more difficult to

unravel than the thorium series. As a result of re-

searches too numerous to detail, it has been concluded

that the main series is almost entirely analogous to the

thorium series and runs

uranium I-

6'io' years
-URANIUM Xi-

35-5 days
-URANIUM X,

1-65 minutes
-URANIUM II

3-10' years

-lONIUM-
10' years

>-RADIUM-
2-440 years

-RADON y, etc.

5-55 days^

Though two short-lived products probably intervene

between the two uraniums, analogous to the two meso-

thoriums between thorium and radiothorium, the

relation of their period to that of their product, uranium

II, is so hopelessly unfavourable that there is no hope

of ever being able to put the separate existence of

uranium II into evidence in the same way as was done



2IO NA TURE [August i i, 1923

for radiothorium. For all practical purposes the two

uranium are as non-separable by this method as if they

were actually successive products. I spent many years,

before this part of the scries was at all well known,
lookinj; for the product of uranium X, and separated

this constituent from 50 kilograms of uranium nitrate

repeatedly in the attempt. I was looking for a growth

of a-rays concomitantly with the decay of the /?-rays

of the uranium X. If the product had been ionium,

a a fi a

as at first thought (UI—^UII—^UX—^lo

—

>),

it should have been just possible to detect it; but

since it is the 30 times longer-lived uranium II, the

attempt is hopeless, especially as uranium X and
ionium are isotopes, and therefore the uranium X
separated must always possess a certain initial a-

activity due to ionium.

The Absolute Chemical Identity of Isotopes

AND its Implications.

The years 1908-10 were productive of many pro-

longed and serious efforts to separate isotopes by
chemical means. In 1908 Boltwood discovered ionium
and showed that it resembled thorium. Keetman,
who with Marckwald discovered ionium independently,

tried twelve good methods all known to be effective

in the purification of thorium in the attempt to separate

the ionium from thorium, completely without success.

Auer von Welsbach, on a technical scale, separated

the ionium and thorium from 30 tons of pitchblende

and tried fresh methods in the hope of separating

them, but failed. It was with this preparation that

Exner and Haschek tried without success to find the

ionium spectrum ; and Russell and Rossi confirmed

their result, that the spectrum of ionium was that of

pure thorium. When later I had determined beyond
doubt, from measurements of the rate of growth of

radium from uranium, that the period of ionium was
100,000 years, and that Welsbach's preparation must
have been approximately 30 per cent, ionium and
70 per cent, thorium by weight, it followed that the

spectra of isotopes must, like their chemical character,

also be identical. The difference, if any exists, is

almost beyond the limit of detection by the most
powerful methods.

Similarly, the chemical identity of radium D and
lead was established as a consequence of very prolonged

and refined chemical examination. Paneth and Hevesy
established upon this their well-known method of

using radioactive isotopes as indicators for elements

in too small quantity to be dealt with except by such
methods. On the principle that wherever the radio-

active element is there will its inactive isotope be also,

provided that they have once been properly mixed,
many difficult or uncertain chemical analyses may be
converted into simple radioactive ones.

In 1909 Stromholm and Svedberg made what was
probably the first attempt to fit a part of the dis-

integration series into the Periodic Table, and although

the effort in itself was in an important respect erroneous,

in their paper is to be found the first anticipation that

the chemical non-separability found for certain pairs

and groups of radio-elements may also apply to the

non-radioactiye elements. Remarking on the fact that
there are three parallel and independent radioactive
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series, they suppose this to proceed down through
the Periodic Table, " but that always the three elements

of the different genetic series, which thus together

occupy one place in the Periodic System, are so alike I

that they always occur together and also have not

been able to i)e apprecial)ly separated in the lalM>rator>'."

They point out also, this idea would explain the excep-

tions to the Periodic System " if the elements of the

scheme were mixtures of several homogeneous elements

of similar but not completely identical atomic weight.
"

In the next year I arrived independently, and
without in the least postulating any continuance of

the genetic .series beyond the radio-elements, at a

similar view. Marckwald and I found independenth
that mesothorium i was chemically similar to radium,

a fact undoubtedly known to Hahn and those engaged
in the technical extraction of mesothorium, but kept

secret. It was known from some work of Boltwood
that precipitating barium sulphate in a solution con-

taining mesothorium removes it, but it was thought
that the action of the barium sulphate was similar

to that in removing uranium X, for which it had Ion-

been used, namely, a simple adsorption. I wa-
surprised to find it absoluiely different. The removal
of the barium from the mesothorium, as from radium,

could only be accomplished by the fractional cr)-stallisa-

tion of the chlorides. In this fractionation the radium
and mesothorium remained together and behaved as

a single element. Within the limit of error of tht-

most careful radioactive measurements, there was no
change in the relative proportion of the two elements

at the end of the process from that in which they

exist in the original mineral.

Chemistry has many cases of elements similar in f|

chemical character, but nothing approaching this.

For we know, beforehand, that we are dealing with a

mixture of two substances and can estimate accurately

the proportion of each individual. Yet to all chemical

operations they behave as a single substance. The
differences of atomic weight are considerable, two
units in the cases of mesothorium and radium, and of

ionium and thorium, and four units in that of radio-

thorium and thorium. It was certain that if isotopes

existed in the case of the ordinary' chemical elements

the absence of a second radioactive nature independent

of the chemical nature would make it impossible for

them to have been recognised. Hence the implication

followed that any supposed element may be a mixture

of several chemical identities of different atomic

weight, and any atomic weight might be merely a

mean number (Ann. Reports, Chem. Soc, 1910, 286).

There is an element of tragedy in this. The lifetime

labours of the chemists who, since the time of Stas,

have devoted themselves to the exact determination

of atomic weights appear to have as little theoretical

interest now as if you sought to determine the average

weight of a collection of beer bottles, all exactly alike

but not all quite full.

The Radio-elements and the Periodic Law.

The years from 1911-13 were crowded with im-

portant advances, and to do the exact histon.- justice

would take an undue share of the available time.

In 191 1 the chemistry of most of the a-ray- giving

members was sufficiently known for it to be seen
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that the expulsion of the a-particle caused the element

expelling it to move from the place it occupied in the

Periodic Table to the next place but one to it in the

direction of diminishing mass.

At this time the chemistry of the post-emanation

members had scarcely been studied, though von Lerch,

from electrochemical researches, had put forward the

rule that the successive products are each electro-

chemically " nobler " than the last, a rule which
describes well enough the electrochemical behaviour

of the first three—the x\ to C members, as they are

called. Then, as a result of the experiments of Schrader

and Russell, it was found that their volatility was
much affected by chemical treatment and by the

atmosphere in which they were volatilised. Thus, in

hydrogen, radium C volatilises at as low a temperature
as 360° C, though, in air, a temperature of 1200°

is necessary. This clearly indicated the possibility

that even these excessively ephemeral elements have
a definite chemical character. Hevesy showed, by
electrochemical methods, that the three B-members
are identical in properties among themselves, and
also the three C-members.
But the work which, more than anything else,

served to reveal, as in a flash, the simple and sweeping
generalisation which covers the evolution of the radio-

active elements was that of A. Fleck in my laboratory

in Glasgow. He studied the chemistry of the various

members, still uncharacterised, from the definite point

of view of ascertaining to which element each most
closely approximated in chemical character, and then
whether it was separable from that element or not.

In addition to confirming more rigorously many
conclusions already reached, he proved that meso-
thorium 2 was non-separable from actinium, the three

B-members from lead, like radium D, and the three

C-members and radium E from bismuth.

Hevesy and Russell—the first with regard to the

valency of the radio-elements and the second with
regard to the positions they occupy in the Periodic

Table—published early in 1913 statements of the full

law underlying radioactive evolution, but only in

part correct. Within a month K. Fajans, in Carlsruhe,

published the scheme correct and complete, including

the complicated branchings that occurat the C-members.
In a paper, amplifying and amending Russell's scheme,

I arrived independently at the same scheme as Fajans.

Each a-ray expelled causes a shift of two places in

the Periodic Table in the direction of diminishing

mass, and each fS-ra,y a shift of one place in the

opposite direction. In its present form the scheme is

shown in Fig. i. The chief uncertainty remaining is

whether the actinium branch starts from uranium II,

as shown in the figure for convenience, or from
uranium I, or even from a third independent isotope

of uranium. So that the atomic weights shown for

the actinium series are purely provisional.

By the consistent application of the two rules

mentioned, the members found to be non-separable

from one another fall in the same place in the Periodic

Table. The chemical character has nothing to do
with the radioactivity, nor with the series to which
the element belongs, nor with its atomic weight. It

depends upon a number, now called the atomic number,
shown at the top of the place in the figure.
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Before passing on to this, the chief practical con-

sequences of the generalisation may be briefly

enumerated.

(i) Of the members still uncharacterised, the A and

C members must be the isotopes of polonium (radium F)

and radium Cg (now called radium C"), actinium D
and thorium D must be isotopes of thallium. Fleck

at once verified these predictions as regards radium A,

actinium D, and thorium D.

(2) Uranium X, Hke mesothorium, must consist of

two successive ^-ray - giving products, intermediate

between the two uraniums. Fajans and Gohring at

once succeeded in separating from uranium X a

very short-lived product, uranium Xg, giving the more
penetrating of the two types of /3-ray expelled, the

uranium X^ giving the less penetrating ^-rays.

(3) The parent of actinium in the IlIrd family

must be an isotope of radium, if actinium is formed

in a /^-ray change—a conclusion I at once experi-

mentally disproved

—

or it must be an isotope of

uranium Xg, in the Vth family, if actinium is formed
in an a-ray change. This was proved by Cranston

and myself, and the name " eka-tantalum " given to

the new element, and by Hahn and Meitner, who
named it protoactinium. It is linked to uranium
through uranium Y, a branch member discovered

by Antonoff in 191 1, and suspected to be in the

actinium series.

Protoactinium, to give it Hahn and Meitner's name,
has been shown by them to give a-rays and to be

chemically so like tantalum that hitherto it has not

been separated from it. Its period is about 17,000

years, and from this it may be calculated that there

is about one-fifth as much of it by weight in minerals

as there is of radium. This may be sufficient to enable

it to be isolated, and for its spectrum, atomic weight,

and chemical character to be ascertained. The branch

series runs

u-
VI

-UY-
IV V

Ac—
III

-RaAc-
IV

"AcX-
II

", etc.

in which the figures in the second line refer to the

family in the Periodic Table to which the element

belongs.

(4) All the ultimate products in all branches are

isotopes of lead. The atomic weight of the two
products of thorium are both 208, and of the major

branch of uranium 206. As is well known, this had
only to be tested to be proved correct. The atomic

weight of the lead from the purest thorium minerals

is as high as 207*9, ^"^ o^ ^^^^ irom the purest uranium
minerals 2o6'o. The spectra of these isotopes, but

for the infinitesimal difference already alluded to, are

identical. But the densities are proportional to their

atomic weights. This was a very simple prediction

I made, before testing it, from the theoretical views

about to be dealt with.

The Theoretical Interpretation of Isotopes.

The results on the theoretical side were no less

definite and important, and isotopes found a ready

explanation on the nuclear theory of atomic structure

put forward in a tentative form by Rutherford in 19 11.

This theory accounted for the large angles through

which occasional a-particles were deflected in their
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passage through atoms, by the existence of a very

minute highly charged nucleus at the centre of the

atom, the rest of the atom being occupied by separate

charges of opposite sign equal in number to the nuclear

charge. For such an atom scattering should be

iNTH£ PERIOD OF

AVERAGE LIFE

I

I

CHANCE

/fAY CHANCl

UNITS OF + NUCLEAR CHARGE-*-
' '

Fig. I.—Radio-elements and the periodic law. All elements in the same vertical column are isotopes.

proportional to the square of the nuclear charge.

Experiment showed that scattering was approximately
proportional to the square of the atomic weight.

So that it looked as if, as in the a-particle itself, there

existed one unit of nuclear charge to each two units

of atomic weight. This would make the nuclear
charge of uranium of atomic weight about 240, 120 + .

NO. 2806, VOL. 112]

Since the a-particle carries two positive charges
and the /i-particle one negative, the obvious inference

from the figure is that the successive places in the
Periodic Table correspond with unit difference in the
intra-atomic charge. This view, and also that each
unit of charge corresponded to two units of mass,
had been suggested independently by van der Broek
in 191 1. At first he tried to stretch the Periodic Table
to make it accommodate 120 places. But in 1913 he
pointed out that the experimental results for scattering

were completely in accord with his own view (that

the number of the place or atomic number is the same
as the intra-atomic charge) on the existing Periodic

Table, which accommodates some 90 elements. It

would not be inconsistent with his other view (that

the nuclei of the heavy elements are made up of helium
nuclei) if there were electrons in the nucleus as well

as in the outside shell. Thus uranium in the 90th
place would have to have, in addition to the 60 helium
nuclei in its nucleus, to account for its weight, 30
electrons, to account for its charge of 90 -f-

.

The existence of electrons as well as positive charges
in the atomic nucleus was also postulated by Bohr
to explain the emission of /i-rays, for on his theory'

the electrons in the external shell form a
stable configuration and could only be dis-

lodged by the expenditure of work.

The Periodic Law generalisation practi-

cally settled this question, /i^-ray changes

are no less transmutational than a-ray

changes, and are sharply to be distinguished

from the numerous processes, such as

friction, chemical change,

action of ultra-violet

light, and incandescence,

during which electrons

are detached from atoms.

The effect on the chem-
ical character produced
by the expulsion of one
a-particle is exactly un-
done by the expulsion

of two /i-particles, and
the product becomes
isotopic with the original

parent. This means that

both a- and /i-particles

must be expelled from
the nucleus and that iso-

topes are elements the

atoms of which have the

same nett nuclear charge

;

i.e. the same excess num-
ber of positive over nega-

tive charges in the

nucleus, but different

numbers of positives and
negatives reckoned separ-

ately. For such systems

the electronic shell would be identical, and so the iden-

tity of the chemical and spectroscopic character is ex

plained. Also the atomic volume is the same; that

is, the density must be proportional to the atomic

weight.

We were able to get an interesting confirmation of

this view. In the change of uranium X^ to uranium II

239
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two electrons are lost as /S-rays. In the oxidation of

a uranous salt to a uranic or uranyl salt two electrons

are also lost^

If these come from the same region of the atom as

the /5-particles^ then uranous salts, so long as their

valency does not change, should be like uranium X^,

chemically non-separable from thorium. Fleck, trying

this, found great similarity in chemical properties

between uranous salts and thorium, but not identity.

He was able to separate them by chemical methods
without changing the valency of the uranous salt.

The great merit of the nuclear atom from the

chemist's point of view was that it afforded for the

first time a clear picture of the difference between a

chemical and a transmutational (or radioactive)

change. The latter occur in the nucleus and are

irreversible. The external shell accommodates itself

instantly to the change of the nucleus. But any
change suffered by the external shell (chemical change)

has no effect on the nucleus, which always acts so as

to make the external shell conform to one most stable

configuration.

The atom is an imperium in iniperio, and like most
such systems is very conservative and resistant to

change. The electrons in the shell, that govern almost

all the atomic properties, except mass and radio-

activity, are in turn but the bureaucratic instruments

of the real government, which is the intensely charged
central nucleus. The transmutation of atoms, as of

social systems, is alike impossible because the apparent

government is not the real government. Rutherford's

experiments on the bombardment of atoms by a-particles

show that only about one out of a hundred thousand
of the latter, in passing through hydrogen, ever hits

a hydrogen nucleus, and the proportion of hits to misses

is something like one in a thousand miUions. In

politics, contrasting the number of missiles hurled with

the results achieved, the shooting seems even worse.

It is only when the atomic or social systems break
up or break down that we learn even of the existence

of their real internal constitution.

Current Topics and Events.

i

On July 30 there was read a • third time in the

House of Lords the Wild Birds Protection Bill

introduced by Viscount Grey of Fallodon. The Bill

aims at the repeal of existing enactments on the

subject, and at substituting new provisions on lines

recommended in 1919 by a Departmental Committee.
The measure appears to us to be a wise one which
should be welcomed by ornithologists and other

bird lovers and also on grounds of economic import-

ance. More than this, it is a much stronger measure
than any of its predecessors, and if it become law and
^be properly enforced it should give a much more
[effective protection than is at present possible. The
important new powers are those which are to make
it an offence to be in possession of any bird, part of a
bird, nest, or egg which may be presumed to have been
illegally taken, and those which are to place the onus of

proof on the possessor. At present, on the other hand,
the onus is on the prosecution, and the act of killing

sor taking is the material fact to be proved : as a
result, the skins and eggs of protected birds can be
offered for sale with impunity by taxidermists and
dealers, and " plovers' eggs " are freely sold in shops
and restaurants in the close season. The Bill has
still to be passed by the House of Commons, but we
hope that this may be successfully accomplished
next session.

AuGUSTiN Le Prince has rarely been recognised
as one of the pioneers in kinematography. Mr.
E. Kilburn Scott, who knew him personally, recently
lectured before the Royal Photographic Society on
his work in this direction, and a report of the lecture

is given in the current number of the Society's

Journal. Mr. Scott considers it established that Le
Prince was the first to make a successful camera to
take photographs at more than 16 in a second, was
the first to show moving pictures on a screen (at

Leeds in 1889), was the first to appreciate the import-
ance of using flexible film (he is stated to have used
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celluloid films before September 1890), and was the
first to use perforations and sprocket wheels (patents

dated 1888). Le Prince's career came to an extra-

ordinary end. He was last seen on September 16,

1890, at Dijon, entering a train for Paris, but since

then nothing whatever seems to be known of him.
One suggestion was that he might have been kidnapped
by agents of American inventors whom he had fore-

stalled.

The Royal Geographical Society of Australasia
(Queensland) is contemplating the investigation of

the problems of the Great Barrier Reef, and is invit-

ing other scientific societies and the universities of

Australia to co-operate. In the Queensland Geo-

graphical Journal for 1920-22 Prof. H. C. Richards
indicates some of the problems that await solution,

and shows by a sketch of previous work on the subject

how divergent are the views expressed on some
important points. For example, it is apparently not
known if the Great Barrier Reef is rising or falling

or is in a static condition. The suggested investiga-

tions would include complete charting, including

making vertical sections, of at least three island

points on the reef, one each in the northern, middle,
and southern regions, and recharting at intervals of

a decade ; charting of several of the more important
troughs or valleys in the reef and the lagoon area, and
recharting, also, at intervals of a decade; complete
survey of the fauna, flora, and economic resources

;

and experiments on the growth of corals under
varying conditions.

A COPY of a pamphlet has reached us on " Sugges-
tions for the Prevention of the Decay of Building
Stone," by Mr. J. E. Marsh (Basil Blackwell, Oxford,
15. td. net). The author remarks in the preface :

" In 1861 the Commission, appointed to stop the
decay in the stone of Westminster Palace, decided to
wait till a remedy had been discovered, and did not
expect to have to wait long. We have waited sixty
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years and seem to be no nearer a solution of the

problem. . . . The preservation of our old historic

buildings is a matter of as much concern now as it

has ever been. Suggestions however slight may
help. That is why this pamphlet has been written."

Sections are given on Parliamentary commissions on

the subject, theories of stone decay, and the treat-

ment of stone, and the author describes experiments

which he has carried out. The final sentences of the

booklet are worth quoting :
" The simple remedy is

to keep the stone sterile. . . . This means, in simple

language, keeping the stone clean. Alkalies have

been used as cleansers from time immemorial. The

walls of Oxford are sick ; they have been drugged,

but they have not been cleaned. What they need

more than drugs is a good wash ; for dirt rather than

time is the destroyer of things."

Bergens Museums Aarsberetning for 1921-22 records

the gift by the heirs of Herman Friele of that dis-

tinguished naturalist's cabinet of mollusca, mainly

collected by him in the neighbourhood of Bergen, but

also, in company with G. O. Sars, from northern

Norway. It comprises in addition authentic specimens

from the Atlantic and adjacent seas received in

exchange from the leading specialists of his day.

The number of specimens is 1650. This report also

announces the commencement of work at the new
biological station erected on the island of Herdla,

27 kilometres north-west of Bergen, where Herlo-fjord

branches oA from Hjelte-fjord, in a region already

classic through the researches of Michael Sars. The
station is provided with a small research sailing

vessel, the Herman Friele, of 23 tons gross tonnage,

with auxiliarj^ oil-motor power.

The University of Frankfort-on-Main has estab-

lished an Institute with a professorship which is to

deal with the applications of physics in medicine,

e.g. radioactivity. X-rays, light rays, and the like.

It is stated to be the first institute of the kind to

be established in Germany.

The Research Department of the Calico Printers'

Association, Ltd., St. James's Buildings, Manchester,

invites application for the post of a physicist whose
duties will be to conduct research on physical

problems arising in the calico - printing industry.

The person appointed will work in association with

the chemical research staff.

The following are among the Civil List pensions

granted during the year ended March 31 : Miss A. H.
Bacot, in recognition of the services rendered by her

brother, the late Mr. A. W. Bacot, to science and to

the nation, 75/. ; Mrs. M. Barnwell, in recognition of

the services rendered by her father, the late Dr. H.
Woodward, to the cause of geological science, 25/. ;

Lieut. -Col. H. H. Godwin-Austen, in recognition of

his services to science and to the nation, 100/. ; INIrs.

M. Lyster Jameson, in recognition of the services

rendered by her husband, the late Dr. H. Lyster

Jameson, to science, 50/.

By the will of the late Mrs. Bacon, of New York,
the Smithsonian Institution of Washington has
received a sum of 10,000/. for the establishment of
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a travelling scholarship for the^ study of the fauna
of countries other than the United States, in memory
of her husband, Walter Rathbone Bacon. The
scholarship will be tenable for at least two years,

and the annual value about 500/. Applications for

the award must include details of the proposed
research, the benefits to be expected from it, the
estimated cost, and full particulars of the scientific

and physical qualifications of the candidate ; they
should reach the secretary of the Smithsonian
Institution not later than October i.

Mr. J. S, Huxley informs us that, by an over-

sight, his name was omitted from the list of

signatories to the letter on the forthcoming British

Journal of Experimental Biology which appeared in

Nature of July 28, p. 133.

The July issue of The Fight against Disease, the
organ of the Research Defence Society, contains the

report of the Committee for the year, and an abstract

of Dr. Saleeby's lecture on sunlight and disea.se, with
photographs of patients at Rollier's " sunlight school

"

at Leysin. Notes on smallpox and vaccination also

occupy considerable space.

We have received the twelfth report of the Micro-

biological Laboratory, N.S. Wales, for the year

192 1. It contains a useful list of the species of

fleas that occur on native rats. In some instances

species of fleas appear to occur on marsupials and
rodents indiscriminately. Some observations are also

recorded on the Sydney milk supply, which on the

bacteriological results seems to be of very poor
quality. It is to be hoped that the publication of

this annual report may be expedited in the future.

Bulletin No. 25 of the Institute of Science and
Industry, Australia, deals with " The Manufacture of

Pulp and Paper from Australian Woods." The book
itself is printed on paper made by the Institute in

the course of the experiments described ; a few

sample sheets of paper of varying composition are

also bound in at the end. The Bulletin is divided

into five parts : General information ; investigations

(prior to 1920) ; laboratory investigations ; .semi-

commercial experiments ; economics.

We have received a copy of the Nobel Lecture,
" The Origins of the Conception of Isotopes,"

delivered by Prof. F. Soddy at Stockholm last

December. This is a clear account of the develop-

ment of radioactivity from its discovery by Becquerel

in 1896 down to modern times. The conception of

isotopes dates from 1905, though their complete

chemical identity was not recognised until two years

later. This identity was afterwards extended to

include their electrochemistry and their spectra, but

more recently infinitesimal differences have been

found in the latter.

Bulletin 53 S, issued by Messrs. Watson and Sons,

Sunic House, Parker Street, Kingsway, London,

illustrates the various medical uses to which high-

frequency currents may be put. Use is made of the

term violet-ray treatment ; no doubt violet rays

issue from the glass electrodes holding the gas under

discharge, but it is open to question whether it would
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not be better to retain the use of the term high-

frequency treatment until it is definitely proved that

the beneficial effects are due to the radiation. A
large variety of electrodes suitable for the cavities

and other parts of the body is illustrated, and instruc-

tions are detailed for their use.

The British Medical Association (429 Strand,

W.C.2) has published and issued a useful " Handbook
for Recently Qualified Medical Practitioners " (price

25. dd. net). It gives concise but clear details of the

duties of medical practitioners and of the legal

obligations (by Dr. W. A. Brend) placed upon
registered practitioners. The main careers open to

members of the medical profession are summarised,

and a section is devoted to post-graduation study and
special diplomas. A section deals with the British

Medical Association and its work, and the Dangerous
Drugs Regulations are printed in an appendix.

Publication No. iio of the Koninklijk Neder-

landsch Meteorologisch Instituut is an important con-

tribution to the oceanography of the Atlantic. It is

a summary of about two and a quarter millions of

observations made by steamers and sailing ships

during March, April, and May throughout the period

1 856-1 920. There are 186 pages of tables and an
atlas, with 24 plates. These represent currents,

winds, the general circulation of the water and air,

isobars, the general courses of water and air isotherms,

and the limits of ice, fogs, etc. The tables were
published in 1921 and the plates in 1922.

Recent fishery publications include two papers

from the Ministry of Agriculture and Fisheries

(" Fishery Investigations "
; Ser. II. vol. v., Nos.

5 and 6). No. 5, by Dr. W. Wallace, is a report on
experimental hauls with small trawl nets made in

the shallow waters of the North Sea in the years

1904-1912. No. 6 deals with the plankton collected

during special cruises made in 1920-21 in order to

estimate the annual production of plaice ova. The
report is prepared by Mr. R. E. Savage. An important

report (in continuation of earlier ones) on the life-

history of the mackerel is contained in vol. xxx. of

the reports (issued by the International Council for

Fishery Investigations). This paper is the work of

Dr. E. Ehrenbaum, of the Natural History Museum
in Hamburg.

We have received from the Eastman Kodak Com-
pany of Rochester, New York, the fifth volume of

the " Abridged Scientific Publications from the Re-
search Laboratory " of the Company. Owing to the

increasing number of publications it has been decided

to issue these volumes annually, and the present

volume deals with the papers which were published

during 192 1. The abridgments are, of course, some-
what condensed as compared with the original papers,

to which any one actually working at the subject

dealt with would naturally refer, but for almost every

purpose the abridgments will probably be found

advantageous. Twenty-three communications are

given in 172 pages, and there are added indexes of

authors and subjects. This series of volumes forms
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a most valuable record of the activities of the Com-
pany's Research Laboratory, and incidentally a good
indication of the general trend and progress of

scientific photographical investigation throughout the

world.

Dr. G. Arnold's report as curator of the Rhodesia
Museum, Bulawayo, for 1922, announces the com-
pletion of the new wing and the transference to it of

the zoological collections and part of the ethnological

material, thus freeing space for economic exhibits in

the old building. As a result of Dr. Arnold's mono-
graph on the sandwasps of the Ethiopian Region,

the types of 70 new species have been added to the

collection, a number that probably will be doubled.

There are also accessions of type-specimens among
bees, beetles, and Neuroptera, as well as the syntype
of Tangasaurus mennelli, a lizard-like reptile from
beds of Karroo age in Tanganyika Territory. *k

Examination of the previously reported Codrington
collection of ethnological objects has brought to light

nine ceremonial staves of chiefs, from Kasembe's
stronghold, such as could no longer be obtained

to-day. Five Bantu spears with copper blades are

evidence that the Bantu were more than capable of

producing the metal weapons found at Zimbabwe.
A female Bantu skeleton, found in an ancient mine-
working near Gwanda, Southern Rhodesia, has been
studied by Sir Arthur Keith, who considers it to date

back 800 years or more. It will be seen that this

report, though brief, indicates a great deal of good
work.

Messrs. Ross Ltd., optical instrument makers,
have been awarded the diploma of the Grand Prix

at the International Exhibition of Photographic
Optics and Kinematographs held recently at Turin.

The lectures delivered by Sir J. J. Thomson in

April last on " The Electron in Chemistry," before

the Franklin Institute, are being published singly in

the Journal of the Institute. The complete series

will shortly be published in book form under the title

" The Electron in Chemistry."

It is announced by Messrs. Longmans and Co.

that the new edition of Thorpe's " Dictionary of

Applied Chemistry," which is now in course of

publication, will extend to seven volumes, and that

a large part of the concluding volume will be devoted
to an index to the complete work.

The latest catalogue (No. 449) of Mr. F. Edwards,

83 High Street, Marylebone, W.i, is devoted to books,

engravings, and paintings relating to the Indian

Empire, and gives particulars of some 646 items,

including geography and travel, ethnology, natural

history, antiquities, etc. Among the works listed is

" Annals of the Royal Botanic Garden, Calcutta,"

vols. I to 8.

Messrs. W. Hefeer and Sons, Ltd., Cambridge,

have in the press a translation of " The Internal

Secretion of the Sex Gland," Prof. A. Lipschiitz,

with a foreword by Dr. F. H. A. Marshall. The work
will give an account of the recent experimental work
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of Prof. Steinach and others on the reversibility of

the sexes, the part played by the interstitial gland,

and the results of the transplantation of this organ.

Among the books shortly to be published by the

Cambridge University Press we notice " Stories of

Scientific Discovery," by Mrs. D. B. Hammond, con-

sisting of short biographical sketches of Priestley,

Lavoisier, Count Rumford, Herschel, Fabre, Faraday,
the Curies, Darwin, Wallace, and Pasteur ; vol. 4 of

the " Cambridge Medieval History," dealing with the
Eastern Roman Empire (717-1453), and " Founda-
tions of Agricultural Economics," by J. A. Venn

;

the aim of the latter is to give some account of
the origin and incidence of the numerous economic
problems which affect the agricultural community.

Our Astronomical Column.
An Oft-recurring Relativity Blunder.—Many

people have been temporarily misled by a fallacy in

considering the Einstein bending of rays of light.

They imagine that it ought to produce a sensible shift

in the position of the further component of a double
star, owing to its light passing close to the nearer
component, or similarly that the satellites of Jupiter
ought to undergo the shift at the time of occultation.

Another form of the fallacy is put forward by M. de
Saussure in Astr. Nachr. No. 5235, in an article

entitled " Influence de la deviation des rayons
lumineux sur la valeur du diamdtre du soleil." He
notes that the light from each limb of the sun would
be subject to the Einstein bending, but that since it

has only traversed half the gravitational field as com-
pared with a star behind the sun, the bending at each
limb is i*75'72. So far he is correct. His error comes
in when he asserts that the true diameter of the sun
is 175" less than that measured, equivalent to 1300
km. In fact we only see the full Einstein shift when
the distance from the eye to the place of bending is

small compared with the distance from the eye to the
object viewed. This is obviously the case for a star

near the sun, but not for the components of a double
star, for Jupiter's satellites or for the sun's limb.

Since the Einstein bending is similar to refraction

we can easily see the fallacy by the following
example. Take a bowl 6 inches deep, and let a mark
on the bottom be just brought into view to an eye
placed horizontally behind the edge of the bowl,
when the latter is filled with water. Then the mark is

seen deflected through some 41*4° from its true place.

But if the eye be placed a mile away, still in the same
level, the deflection is no longer 41 "4° but only i9"5".

Similarly in the case of the sun's limb, the principal

bending takes place near the sun, and the enlargement
of the sun's diameter is not 175" but only about
o"oi" ;

practically a negligible quantity.

Spectroscopic Parall.\xes.—The Memoirs of the
R.A.S., vol. 62, contains a valuable paper by Mr.
W. B. Rimmer on the spectroscopic parallaxes of

500 stars, the types of which range from Fo to Mb.
The spectra were photographed at the Norman
Lockyer Observatory, Sidmouth, with the 12-inch
prisrnatic camera formerly belonging to Dr. F.

McClean ; a few of his spectrograms with the same
instrument are also discussed. The differences

of line-intensity were measured by the wedge
extinction method devised and recently described
by Dr. Lockyer. A special study was made of the
means for obtaining uniform results, and cases of

discordant readings were remeasured. A search
has been made for additional pairs of lines suitable
for the purpose, besides those used at Mt. Wilson

;

the enhanced titanium line at 4444 was successfully

adopted in conjunction with the cadmium line at

4455; the pair 4216, strontium, and 4250, iron, is

available for all types of spectra from F to M ; other
pairs have a limited range of applicability.

In drawing curves connecting line-intensity with
absolute magnitude, use was made of all the trigono-
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metrical parallaxes deduced by recent methods, equal
weight being given to all; 0005" (in Mt. Wilson
values 0002") was added, as the reduction to absolute
parallaxes. Some of the curves are reproduced in
the Memoir. The catalogue contains no dwarf stars
of types M or late K, as the spectra available from
which to draw curves are too few.

All the 500 stars are in the Mt. Wilson spectroscopic
catalogue, and its results are printed for comparison,
the agreement being very satisfactory, esi)ecially in
view of the complete independence of method of
measurement. The parallax found for Arcturus is
0-145" 3^s compared with 0-158'' at Mt. Wilson, and
o-ioo" (trig.) at Yerkes ; its absolute magnitude is

i-o ; it therefore appears to be less remarkable for
size and speed than was formerly thought. The
brightest absolute magnitude in the catalogue is

e Geminorum, - 1-5; the faintest are seven stars of
mag. 6-0 and 6-i.

Yerkes Observatory: Twenty -fifth Anni-
versary.—The Yerkes Observatory celebrated its

twenty-fifth anniversary last September ; the address
delivered on the occasion by the director. Prof.
Edwin B. Frost, has recently been printed. He
emphasises the paramount part played by Prof. G. E.
Hale in its establishment. The spectroheliograph
had recently been invented, and work with that
instrument has been throughout a principal feature.
The original spectrograph being inadequate for this
work, part of the funds bequeathed by Miss C. W.
Bruce were devoted to the spectroscope called after
her, and more than 8000 stellar spectrograms have
been obtained with it. These have already yielded
many important results, though the information
contained in them has not yet been fully in-

vestigated.
The 60-inch mirror was offered to Yerkes Observa-

tory, but it was felt that it would have a \\ader field of
usefulness at ]\It. Wilson.

Visual work with the 40-inch refractor included
Prof. Burnham's measures of double stars, and Prof.
Barnard's work on clusters, nebulae, comets, faint
satellites, etc. It was also found that the instrument
could be efficiently used for photography, by plac-
ing a yellow filter in front of the plate, which must
be isochromatic. Successful photographs have been
made of the moon, planets, nebulae, and clusters ;

6700 plates were taken for star-parallax. Allusion
is made to Barnard's splendid series of photographs of
comets, and the Milky W^ay ; the Atlas of the latter

is stated to be nearly ready for publication.
The total solar eclipses of 1900 and 19 18 were

observed by members of the staff, and arrangements
are being made to observe that of next September in

California. It is pleasant to learn that the observing
conditions at Yerkes are probably the best that
could be obtained within 500 miles of Chicago ; the
40-inch instrument can be used for some 1700 hours
per year.
The record of work is one of which the Observatory

may well be proud.
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Research Items.

i

The Quipu Mystery.—Twenty years ago the
method of counting by the knotted Quipu was one of
the mysteries of Peruvian archaeology. Since that
time several explorers have found them in use by
shepherds in keeping account of their flocks. More
modern Quipus are easily understood and can be used
by any one. Prof. L. Leland Locke, to whom we are
largely indebted for the solution of the problem, has
now prepared for the American Museum of Natural
History an elaborate, well-illustrated monograph in
which all available evidence concerning the use of the
Quipu as a means of counting has been carefully
collected.

Tattooing in the Marquesas.—In Bulletin No. i.

of the Bernice P. Bishop Museum, Mr. W. G. Handy
publishes an elaborate, well-illustrated monograph on
tattooing in the Marquesas. The operation was
extremely painful, and after each sitting local in-

flammation, followed by fever or swellings, persisted
for a period of eight or ten days. The practice has
now ceased, and the facts have been collected from an
examination of about a hundred and twenty-five of the
older generation. The designs, of which numerous
illustrations are given, show much artistic taste. It
cannot now be ascertained how far the practice
possessed a magical significance, but in one case a
woman seems to have been marked to protect her
from evil spirits. But at the time of the cessation of
the art it had become purely decorative.

Stone Yokes from Mexico and Central
America.— Excavations in Mexico and Central
America have disclosed certain objects of unusual
and definite shape and of wide distribution, the
function of which is unknown. The stone yoke is

shaped like the letter U and is about two feet in

height, with the bevelled outer surface often carved
with elaborate designs. It has been impossible to
identify these objects either in native manuscripts or
in the many available examples of sculpture in stone
and clay. The evidence now collected by Mr. S. K.
Lothrop in the July issue of Man shows that the stone
yoke was worn round the waist and that it served no
utilitarian purpose. The suggestion now made is that
the yoke may represent the underworld, because the
outline resembles the Mexican symbol for that region,
and also because the yoke is associated with death and
sacrifice in the Santa Lucia sculptures. But the proof
of this theory must await the presentation of new
facts.

Air Survey and Archeology.—Mr. O. G. S.

Crawford has reprinted his paper on " Air Survey
and Archaeology," read before the Royal Geographical
Society in March last. The main purpose of the
paper was to distinguish by the aid of ground-plans
and aerial photographs of camps like Cissbury and
the Soldier's Ring near Martin, now in Hants, two
varieties of the shelves and banks, known as lynchets.
The first, or Celtic type, he attributes to the first

wave of the Celtic-.speaking peoples about 700 B.C.,

who introduced finger-tip pottery, new types of
bronze implements, the use of iron, square camps,
and the Celtic system of lynchets, boundary-ditches,
and roads. The Saxon or " open-field " system was
<iuite different from the Celtic type, and this is

instructively illustrated by sketch maps of the
Celtic and Saxon villages on Salisbury Plain. Mr.
Crawford writes : "I find it difficult to express in
suitable words my sense of the importance of air-

photographs for archaeological study. They provide
a new instrument of research comparable only to
that provided by excavation. They are second only
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to excavation in the results they will achieve. Their
invention will prove as valuable to archaeology as
that of the telescope has proved to astronomy.
They are not a substitute for field work, but they are
the most powerful ally of the field archaeologist."

The Present Position of Darwinian Theory.—
In an article on this subject in the current number of
Science Progress, Prof. E. W. MacBride first outlines
Darwin's own position as developed in the first five

chapters of the " Origin of Species." Among the
points he emphasises are Darwin's belief that modifica-
tions due to vise and disuse are inherited, and his

view that acclimatisation and the inheritance of its

effects must have played a part in evolution. After
stating eight " laws " of Darwin, Prof. MacBride
concludes that they are reducible to two : (i) the
Lamarckian factor, ^z) an indefinite tendency to vary
to an unlimited extent in all directions. The second
factor he discards after a discussion of mutations in

several of their aspects. To reach this conclusion he
relies upon the principle of regulatory balance, and
states that the doctrine of the survival of the fittest

implies that all the organs of an animal (or plant)

shall be useful, meaning that the particular specific

form or character of every organ must be useful.

The article concludes with a discussion of recent
evidence concerning the inheritance of acquired char-
acters, a criticism of the age and area hypothesis,
and a short reference to recapitulation.

Bio-Climatic Study in the Egyptian Desert.—
Bulletin No. 29 published by the Ministry of Agri-
culture, Egypt, gives a short discussion on the above
by Mr. C. B. Williams, senior entomologist. The
discussion is carried out to show that the statistics

gathered by meteorologists relative to desert condi-
tions greatly ignore the conditions for biological

studies. The author, while approving of the Steven-
son screen for meteorological purposes, suggests that
there is a strange lack of Stevenson screens for shelter-

ing purposes in the desert. An expedition was made
for a week in August 1922, all the time that could
be then spared, to get at the actual facts of local

variation. The locality chosen was in the Wadi
Digla, 12 miles south-east of Cairo and 7 miles in a
direct line from the Nile. Observations were made
at the camp on the south side of the wadi, mostly
shaded from the sun ; also just alongside the camp,
on the rock, beneath a large piece of which was a
cavity into which it was possible to crawl, and on
a large flat-topped rock in the middle of the wadi,
completely exposed, where black and white bulb
thermometers in vacuo were observed. Other obser-
vations were made in a body of sand, in a burrow,
in a bush, in a hole under stone, and in ant-lion pits.

During the week the temperature of the surface sand
showed a change from 17-5° to 58-2° C, while the
air shade varied from 21-2° to 35-9° C, and twelve
metres in a cave from 24-0° to 25-4° C. only. There
was a great range of humidity and other conditions
in the various positions.

Cows' Milk for Human Consumption.—A con-
ference on the milk question was held at the meeting
of the Royal Society of Arts on April 25, of which an
account is given in Journ. Roy. Soc. Arts, June 29.

Prof. Stenhouse Williams maintained that it is not
an impossible proposition to provide the public with
a clean raw milk from cows which do not react to

tuberculin, at a price which consumers ought to be, and
are, willing to pay. Prof. Drummond, Dr. Zilva, and
Capt. Golding dealt with the changes which take place
in cows' milk on heating to various temperatures

—
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digestibility, influence on vitamins and enzymes

—

suggesting that it is inadvisable to employ heated,
such as pasteurised, cows' milk for infant feeding.
They seem to have overlooked the fact that cows' milk
is not the natural food for the human infant, and that
clinical evidence does not support the view that good
fresh heated cows' milk is less satisfactory for infant
feeding than the raw milk.

Lancashire Sea-Fisheries.—In his introduction
to the report for 1922 on the Lancashire Sea-Fisheries
Laboratory, Prof. James Johnstone has given an
interesting summary, in non-technical language, of

the present state of knowledge concerning the prob-
lems under investigation, Mr. Daniel's third and
concluding paper on the seasonal changes in the
chemical composition of the mussel {Mytilus edulis)

deals with the distribution of fat and glycogen in the
tissues, and he shows that it is the rdle of the con-
nective tissue to store up these substances as reserve
food-materials, afterwards to be used up by the
rapidly growing sexual follicles during the time of

preparation for reproduction. The study of the Irish

Sea cod-fishery of 1921-23 by Messrs. Johnstone,
Smith, and Fleming has led to the conclusion that
there is no such definite seasonal variability in the
metabolism of Manx cod as one finds in the herrings
from the same district. Mr. Birtwistle and Miss Lewis
conclude their report on scale investigations of shoal-
ing herrings from the Irish Sea with a pertinent
question :

—
" How are we going to reconcile these

two positions, namely, that we can construct a curve
from a sample of herrings which suggests that varia-
tions in length and scale rings are due to chance and
do not indicate age, and at the same time we can
construct a similar type of curve from a sample of
plaice in which we do definitely know that the varia-
tions in length and otolith rings do indicate four
different age groups ?

"

Lace-wing Flies.—Memoir 58 of the Cornell
University Agricultural Experimental Station is

devoted to an account of the biology of the Chry-
sopidae written by Mr. Roger C. Smith. The insects
included in this family are of particular interest in
view of their predaceous habit of destroying various
soft-bodied insects, etc., particularly Hemiptera.
About sixty species of lace-wing flies are known in
the United States, and the life-histories of eleven are
described and illustrated with evident care. The
general discussion of the family, which runs to about
50 pages, is particularly interesting, and should be
read by all who study these insects. In discussing
the function of the long pedicel, upon which each
egg is laid, the author points out that it only affords
partial protection from enemies. Only certain species
of the larvae carry debris on their backs and have
specially modified setae for retaining the material in
position. The debris is used as a method of conceal-
ment, and consists of varied substances, including
particles of plant tissues, exuviae, and other insect
remains. This material is placed by the larva on
its back, but no silk is utilised in building it together.
The larval food consists chiefly of eggs and small
aphids and scale insects, but the larvae are sometimes
cannibalistic. It has also been observed that they
frequently derive sustenance from plant tissues. The
average number of aphids eaten by one of these
insects during its larval life is about 170. Certain
of the adult insects are also noted to devour aphids
very readily. Chrysopids are subject to various
insect enemies, and one of the most remarkable is a
small blood-sucking midge, which attaches itself to
the wings of the lace-wing and, burying its proboscis
in a vein, sucks up the blood of its host.
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Japanese Tertiary Fossii-s.—Prof. M. Yokoyama,
to whose valuable papers on the fossils of the Musa-
shino beds we liave previously directed attention
(Nature, August 26, 1920, p. 836, and November 11,
1922, p. 646), has now published a note " On some
fossil MoUusca from the Neogene of Izumo" {Japan.
Journ. Geol. and Geogr., vol. ii. No. i). The exact
horizon of the beds is uncertain ; they are older than
the Musashino formation, and if Pliocene should be
referred to the Lower and not to the Upper division.
Out of 19 species described, setting a.side three as
possibly obtained from beds not belonging quite to
the same formation, there are seven species referable
to existing forms and seven not known living which
are here described as new. The relative proportion
may, however, be modified on the acquisition of
additional specimens.

The Gigantic Hornless Rhinoceros. — Prof.
H. F. Osbom has followed up his scientific de-
scription of the skull of Baluchitherium, to which
we referred recently (Nature, July 14, p. 67),
by a popular article on it and other rhinoceroses
living and extinct {Natural History, vol. xxiii.). Well
written and abundantly illustrated, this article is

worthy of attention by more advanced students than
those for whom it is obviously designed. So far as
we are concerned the most interesting feature is the
evolution of the idea as to Baluchitherium's size and
form as expressed in three successive restorations.
In the first it appears like an exaggerated rhinoceros
with a proportionately slightly longer neck, while the
last exhibits a slighter limbed, more upstanding animal,
with elongate, horse-like neck, its height at the shoulder
being increased in terms of a modem rhinoceros from
1-8 to 2-5. Its affinities to other rhinoceroses is yet in

doubt ; but for its powerful superior tusks it would
be considered as simply a giant Aceratherium.

Oil-Shale from the Rocky Mountains.—Mr.
D. E. Winchester has recently contributed a useful

addition to the oil-shale literature of the United States
Geological Survey in Bulletin 729, wherein he de-
scribes the well-known occurrences of the Rocky
Mountain region. This volume is noteworthy because
the author discusses an aspect of the subject usually
slurred over by most writers, namely, the detailed
fauna and flora of certain stratigraphical horizons to
which the oil-shales are referable. The fauna in-

cludes a long list of insects (in the broad sense) and
other arthropods of the Green River Formation
(Eocene), while an abundant and varied flora has
been described by Mr. F. H. Knowlton, the late Dr.
C. A. Davis's contribution on the study of the micro-
organisms being also incorporated in the text. The
photomicrographs of thin sections of some of these
oil-shales show an abundance of fossil vegetable-
matter with which, presumably, the hydrocarbon
content of the shale is connected. Some interesting

data are recorded concerning methods of approximate
evaluation of oil-shale in the field, the methods includ-

ing simple retorting and test-tube experiments, the
latter being especially useful. After all, even if there

be millions of tons of shale-resources available for

mining, the material is of little use unless it will yield

oil in payable quantities. Hence field-tests, where
definite, may save a great deal of unnecessary- ex-

pense in initial development. This bulletin is pro-

fusely illustrated with photographs and maps, and a
very complete oil-shale bibliography is appended ; it

is, in fact, something more than a mere technical

report, being a trustworthy handbook to the whole
subject of oil-shale mining and exploitation.

Weather in Egypt.—The meteorological report

for the year 191 8 has recently been issued by the
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Ministry of Public Works, Egypt. Daily observa-
tions are given for several elements at the principal
stations, comprised by Helwan Observatory, which
is the first-order station for Egypt, as well as Alex-
andria, Giza, and Khartoum. Monthly summaries
are given for many other stations, and monthly rain-
fall results are added for several places. Weather
conditions were generally unsettled from January to
April and from October to December, but more
settled weather was experienced from May to Sep-
tember. The temperature was much above the
normal in the autumn months and about normal for
the rest of the year, while atmospheric pressure was
generally above the normal. Heavy rain of the
thunderstorm type over Middle Egypt was a feature
of the year. The Sudan rains were in considerable
deficit. At Helwan, July was the hottest month of
the year and the diurnal change of temperature was
greatest; the mean temperature was 28-8° C, and
at 5 A.M. the deficit of temperature was 6-7° C,
while at 3 p.m. there was an excess of 6-7° C. The
lowest mean temperature was 12-6° C. in January.
The total rainfall for the year at Helwan was 36-7 mm.
(1-45 in.), and no rain fell from June to September.
Observations were commenced at Jerusalem in April
1918 ; the hottest month was July with a mean
22-8° C, while in December the mean was io-o° C.
No rain fell in June, July, and August ; in December
the total rain was 105-1 mm. (4* 14 in.).

Pectin in Cotton.—Messrs. P. H. Clifford and
R. G. Fargher have been examining the distillate
from large-scale experiments upon the treatment of
cotton with sodium hydroxide and superheated
steam, conducted by the Bleachers' Association, Ltd.
(Journal of the Textile Institute, vol. xiv. No. 5,
May 1923). Methyl alcohol and acetone were the
main volatile products isolated, a fact which supplies
additional evidence for the presence of pectin in the
cotton hair, as F. Tutin has shown {Biochem. Journ.,
vol. 15, 1921) that the alkaline hydrolysis of pectin
yields both these substances.

X-RAY Installation for Veterinary Work.—
The Research Department, Woolwich, has published a
description of an X-ray equipment, designed and
constructed at Woolwich, which has been installed
in the Army Veterinary School at Aldershot (R.D.
Rep. No. 56). It consists of a large teak table-top to
which the animal can be strapped while in the vertical
position. The X-ray tube box is mounted on a
carrier which enables it to be moved into any position
relative to the animal, and the examination may be
made or radiographs taken with the animal in the
upright position. Alternatively, the table-top may
be rotated and moved on rollers so as to bring the
animal into the horizontal position over a supporting
table. The X-ray tube used is of the standard
Coolidge type, completely enclosed for protection in
a lead box, and the generating set is designed to supply
currents up to 20 milliamperes continuously at 150,000
volts. Full details of the apparatus are given.

Industrial Psychology in Coal Mining.—To
attempt to teach a coal miner how to use a pick
seems at first sight as valuable as taking coal from
Dover to Newcastle ; but a glance at two memoirs
by Dr. C. S. Myers and Mr. E. Farmer in the June
issue of the Memoirs and Proceedings of the Man-
chester Literary and Philosophical Society is sufficient
to show how much is to be gained by investigating
scientifically the best way of using such a tool. Mr.
Adams and Mr. Stephenson, two post-graduate
students of the P.sychological Laboratory of the
University of Manchester, have devoted twelve months
of their time to the investigation, and have for much
of this time lived the life and worked the hours of
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the miner. As a result, the wielding of the pick has
been rendered more continuous and rhythmic and
a greater output secured with less fatigue of the miner.
The effects of improved lighting and more orderly
arrangement of work so that less shovelling has to
be done have also been investigated, and the miners
themselves have taken a keen interest in the in-

vestigation.

A Mercury Flash-light for Photography.—
In the Proceedings of the Physico - Mathematical
Society of Japan for June there is reprinted a paper
from the Japanese Journal of Physics by Kyoji
Suyehiro on an " Electrically deflagrated Mercury
Filament as a Flash-light for Instantaneous Photo-
graphy." In investigations on the rolling of model
ships and the vibration of structures, photographs of

rapidly moving objects were desired. Prof. Anderson's
experiments on electrically deflagrated wires as a
source of light led to a trial of this method with fine

tin and copper wires, but the results were not en-
couraging. Filaments of mercury were tried with
success. Mercury is sucked up into a glass capillary

tube, and in each end of the tube a " hair wire " is

secured with sealing-wax. Thus filaments of any
size are easily prepared. The duration of the flash

is shorter as the filament is reduced in length and
diameter, and it is also affected by the thickness of
the wall of the tube. The most intense light is given
out by the mercury arc lit just after the explosion.
The paper is illustrated with photographs of flashes,

results of testing their duration by means of a rotating
disc with radial lines on it, and applications of the
method.

Manufacture of Water-Gas.—The Fuel Research
Board of the Department of Scientific and Industrial

Research has just issued, in its Technical Paper
No. 6, a record of experiments at H.M. Fuel
Research Station, Greenwich, on the " Comparison
of some Methods of running Water-Gas Plant

"

(H.M.S.O., 25. net). The manufacture of water-
gas from coke is of great economic importance,
and the accumulation of carefully ascertained data
is correspondingly valuable. Observations were
recorded on the behaviour of cokes of different origin

when used in the generator (of the Humphreys and
Glasgow pattern), and the paper deals also with four
gasification tests with varying depths of fuel bed.
The first three were made on the Dellwik-Fleischer
system—with shallow beds of depth 3 ft. 6 in. to 4 ft.

and varying rates of steaming. The fourth was made
with a deeper bed on the system recommended by
the makers. All tests were made on the same coke.
The observations in the tests are given very fully

in tables of weight and thermal balances, tempera-
tures, and rates of gas production. The thermal
efficiency of the generator was found to reach 59-9
per cent, in the Dellwik-Fleischer system and 57-8
per cent, under the normal regime, when no deduction
was made for heat losses and expenditure in generating
the power employed in the process. These deductions
depend naturally on the efliciency of the auxiliary

plant, and might depress the efficiency on certain

conditions assumed, e.g. in the fourth test to 52-8

per cent. The greatest thermal loss occurred in the
heat carried by the "blow gas" which lay in the
four tests between 20 and 30 per cent, and sufficient

theoretically to generate 80 to 130 lb. of steam per
1000 cu. ft. of water-gas made. This report may
usefully be read in conjunction with the Sixth,

Seventh, and Tenth Reports of the Gas Investiga-

tion Committee of the Institution of Gas Engineers
published in 1921, 1922, and 1923, which give a more
detailed study of the water-gas process in its various
modifications, as operated in towns gasworks.
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International Education.

" ^PHKRE is hardly any important national
* problem left in the world which has not an

international relation and aspect." " The search for

truth and its application to human need is a vast,

world-wide co-operative task. . . . Every country
should seek entangling alliances in a league for

scientific progress." Of these quotations the first is

from aspeech made recently in London by Dr. Nicholas
Murray Butler, the second from a report, published
last year, by the president of the Rockefeller Founda-
tion. Both indicate a point of view which has been
adopted with enthusiasm since the War by a consider-
able number of people, especially in academic circles,

in the United States. Both in America and on this

side of the Atlantic, where it is more familiar, system-
atic efforts have been made to orientate higher
education to some extent to this supra-national point
of view.

In America two important organisations have been
established expressly for the furtherance of Inter-
national Education—the Institute of International
Education by the Carnegie Endowment for Inter-
national Peace, and the International Education
Board by John D. Rockefeller, Jr. The Board, which
only came into being this year and aims at promoting
" education throughout the world," has made a grant
of 100,000 dollars a year for ten years to Teachers
College, Columbia University, to aid in establishing,

as an integral part of the College, an International
Institute for the instruction of foreign students (of

whom there are already some 250 in the College) and
of Americans engaged in teaching in foreign countries,
and for research and investigation into foreign educa-
tional conditions and the adaptation to those condi-
tions of American systems and methods of education.
The Board aims at establishing mutually helpful
relations with other countries in regard to selected
specific educational problems, and has already
arranged for a study of co-operative farming methods
in Denmark. Many of the activities of the Rocke-
feller Foundation, with which the Board is closely
associated, have an international educational char-
acter : of the 157 individuals who held the Founda-
tion's fellowships in 1921 only 71 were Americans,
the others belonging to 1 7 other nationalities.

The Institute of International Education began
work in 1919, and its director, Dr. S. P. Duggan, has
recently presented its fourth annual report. Among
its varied achievements during 1922 was an agree-
ment with the Commissioner of Immigration at Ellis

Island, designed to mitigate in its application to
students the new American immigration law limiting
to specified quota the number of immigrants from
foreign countries, the director undertaking to act
as sponsor for properly certificated students and
the commissioner agreeing to admit such students
provisionally on parole. Among its other enterprises
may be mentioned : arranging for the selection and
distribution of 45 fellowship-holders from France for

study in the United States and 35 from the United
States for study in France ; acting as agent for the
Spanish Junta para Ampliaci6n de Estudios, which
sent 6 fellowship holders to the United States, and
for the Czechoslovakian Government, which sent 5 ;

assisting the French authorities to select French girls

for training, partly in France and partly in America,
in library work and public health nursing ; secur-
ing fellowships in American institutions for foreign
students ;

promoting resort by Americans to summer
sessions in foreign universities ; organising student
tours in Italy, France, England, and Scandinavia

;

arranging exchanges of professors ; and promoting
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the formation of International Relations Clubs for
the discussion of international questions. The Insti-
tute has now an established place as one of the most
influential of existing organs for the development of
intellectual intercourse among the nations of the world.

In Great Britain the most important single endow-
ment of international education is that provided
by the Rhodes Scholarship Trust. Provision is now
made under the trust for the continuous residence at
Oxford of 190 scholars selected from English-speaking
countries outside the United Kingdom. A peculiarity
of the method of selection for these scholarships is

an insistence on moral force of character, capacity
for leadership ; in short, all-round ability, as well
as literary and scholastic attainments. A similar
principle is prescribed for selecting candidates for the
6 Henry P. Davison scholarships founded this year
to provide for Oxford and Cambridge men spending
a year at Harvard, Princeton, or Yale. A few
scholarships similarly designed to draw students from
abroad are offered by certain Cambridge Colleges,
the Imperial College, and the universities of Liverpool,
Manchester, McGill, Harvard, Princeton, and Yale,
most of them being open only to students of countries
within the British Empire.

Conversely, many universities have endowments,
such as the Craven Fund and Radcliffe travelling
fellowships fund, which encourage students to go
abroad for study or research, generally in some
specified field, such as modern languages and institu-

tions, classical studies, or the fine arts, in which
sufficient facilities are not available at home.
Similarly various governments and voluntary associa-
tions, such as the federations of university women,
the Anglo-Swedish Society, and the Canadian
Imperial Order Daughters of the Empire, have
instituted scholarships enabling students to travel

to distant countries for educational purposes. The
Government of Panama, for example, periodically

sends two carefully selected students to universities

in Great Britain for complete degree courses of study.
The Albert Kahn travelling fellowships, open to

British graduates of universities of the I'nited

Kingdom, are remarkable for their breadth of aim

—

" to enable men ... to enter into personal contact
with men and countries they might otherwise never
have known ; to issue from the world of books . . .

into the broader world of . . . all such human
interests, struggles, and endeavours as go to the
making up of general civilisation."

Apart from endowments for encouraging inter-

national education by scholarships and fellowships

there are many influences, some of quite recent

origin, having a similar tendency. The universities

of the United Kingdom have instituted a new doctor-

ate, the Ph.D., open to graduates of foreign uni-

versities as well as to their own, and have organ-
ised in connexion therewith instruction in research

methods ; their laboratories and other equipment for

advanced study and research have been greatly

developed ; their representatives have taken part in

missions to American, French, Belgian, and Swiss
universities ; they have established a standing
committee of their executive heads with the Uni-
versities Bureau as its secretariat, and a separate
committee for promoting interchange of students and
teachers with universities in other lands—a purpose
which has been greatly furthered by the constitution

of the British divisions of the American University

Union and the Office National des Universites et

£coles Fran9aises, both of which have offices in the
I house belonging to the Universities Bureau. There
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has also been a notable development of short summer-
vacation courses (mainly in London) for foreign
students as well as of other summer courses, to which,
although not planned expressly for them, foreigners
are admitted. Interchange of school teachers (for

periods not exceeding one year) between England and
Wales and the Dominions overseas has been organised
by the League of the Empire on a large scale, and other
bodies such as the Overseas Educational League and
the Fellowship of the Maple Leaf, are engaged in
similar enterprises.

Several European countries participate in exchanges
financed by American educational endowments. The
Commission for Relief in Belgium Educational
Foundation of New York arranges, in concert with the
Fondation Universitaire of Brussels, grants for study
in American Universities to Belgian graduates and
vice versa (in 1921-22, 34 and 24 respectively). The
American-Scandinavian Foundation similarly allots

40 travelling fellowships, each of 1000 dollars, and
the Franco-American Scholarship Exchange, ad-
ministered by the American Council on Education,
provides 50 scholarships for French women in
American colleges, 28 for American women in French
lycees and ecoles normales, and 22 fellowships for
American graduates in French universities.

In France the Doctorat d'Etat has been made more
accessible to foreign graduates, a system of exchanges
of professors has been arranged with certain American
universities, and the summer - vacation courses for
foreign students in vogue before the War have been
re-established and extended. In 19 ig a Franco-
Swiss interuniversity conference took place, and in
192 1 a convention was concluded, between the French
and Belgian ministries of public instruction, to
encourage and regulate the exchange of professors
and students and to establish a permanent technical
commission for the study of questions regarding the
scientific, literary, artistic, and scholastic relations
between the two countries.

In the same year, 1921, were formed the Nether-
lands Committee for International Academic Relations
and the Office Central Universitaire Suisse.
The Confederation Internationale des fitudiants,

formed in 19 19, has contributed substantially in co-
operation with its affiliated national unions, towards
familiarising students with the idea of migration.
The National Union of Students of England and
Wales, constituted in 1922, has been very active in
promoting visits by students to universities in foreign
countries.

In the nineteenth century one of the most powerful
influences making for migration of students was the
great reputation of the German universities for

profound learning and for primacy in scientific

research, together with their liberal conditions of

entrance. In the United States especially a German
doctorat^e came to be looked upon as a normal cul-

mination of the studies of an ambitious youth. The
tradition was fostered by the system of exchange of

professors arranged by the Prussian ministry of educa-
tion with American universities. Before the War,
however, a reaction had set in, due in part to the
rapid development of the American graduate schools.

The League of Nations decided last year to enter
the field of International Education, and a Committee
on Intellectual Co-operation, having a sub-committee
on Interuniversity Relations, is actively engaged in

devising ways and means of stimulating movements
and enterprises such as those mentioned in this

article, including the establishment of an international
bureau of university information.
The question of interchange of students has an

economic aspect which deserves study. At the
present time students from abroad constitute about
eight per cent, of the full-time students in the uni-
versities and university colleges of the United
Kingdom. Statistics showing the number of students
from the United Kingdom in universities and colleges

in all other countries are not available, but those in

the United States in 1920-21 numbered 181, and those
in other parts of the world are certainly very few
compared with the total of more than four thousand
students from abroad in the British Isles. Is the
fact that our imports so largely exceed our exports to
be accounted economically advantageous to us or the
reverse ? The fees paid by students represent, of
course, only a fraction of the costs of maintenance of
the institutions where they study, and in universities
such as Oxford, Cambridge, London, and Edinburgh,
which are frequented by students from abroad in
large numbers, the additional expenditure necessitated
by their attendance is probably not compensated by
their fees ; but there is a more important question
in regard to the students who come to Great Britain
to study technology. When they go back to their
own countries they take with them knowledge which
is used so as to make the competition of their countries'
industries with our own more formidable. On the
other hand, they are likely to recommend the placing
of orders for stores and machinery in the country in
which they have studied rather than in other countries,
and if they had not come to Great Britain for their
knowledge they would probably have obtained some-
thing very like it elsewhere. It may be that such
students do British industries more good than harm.
The matter is one on which it is desirable that further
light should be, if possible, obtained.

Botanical Surveys.

T^HE Department of Agriculture of South Africa
^ has recently issued two memoirs (Nos. 3 and 4)
on the botanical survey of South Africa. The former,
by S. Schonland, entitled " Introduction to South
African Cyperaceae," is a systematic account of a
selection of the indigenous sedges, many of which
play an important part in the prevention and cure of
soil erosion, and a knowledge of which is essential in
the study of the relations of sour and sweet veld.
A description of the general structure of the vegetative
organs, the inflorescence, the difficulties in the inter-
pretation of which are discussed in some detail, the
flower and the fruit, is followed by notes on all the
South African genera, including representative species
of each. The species are illustrated by seventy
carefully drawn plates, which show the habit of the
plant and enlarged details of flower and fruit, and
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will enable the student to identify any species included
in the limits of the book. The general arrangement
is the one adopted in the " Flora Capensis " by the
late Mr. C. B. Clarke, to the thoroughness of whose
work Dr. Schonland pays high tribute. The critical

remarks included in the notes on the genera render
the work of value to others than the South "African
student of this family.
Memoir No. 4, entitled " A Guide to Botanical

Survey Work," is a series of chapters, by different

experts, which will be helpful to those engaged in the
South African survey. Dr. Pole Evans reiterates the
organisation and aims of the survey, and describes
briefly the characteristics of the two main botanical
regions, the true Cape region, with a vegetation
resembling in its general aspect that of the Mediter-
ranean area, and the South African region, which
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comprises the remainder of the country under review,
extending northwards to include a strip of Southern
Rhodesia and the southern part of Portuguese East
Africa. There are also chapters on the physical
features and climate, on methods of survey, with
instructions to collectors and observers, and a biblio-

graphy. Dr. Marloth writes on the use of the common
names of plants, which, though sometimes not trust-

worthy, may be very useful if accepted with care and
discretion.

The Report of the Canadian Arctic Expedition

191 3-18 (vol. v., Botany, part B) by Theo. Holm
(*' Contributions to the Morphology, Synonymy, and
Geographical Distribution of Arctic Plants ") contains

some interesting notes on the methods of growth
and reproduction, manner of hibernation and other
characteristics, of many of the species collected by
the expedition. Certain biological types are absent
from the polar regions ; there are no climbers, no
saprophytes, and no true parasites. Pedicularis alone
represents the partial parasites. The great majority
of the herbs are perennial. The chapter on geo-
graphical distribution contains a table showing the
general distribution of the species collected, which
indicates that the vegetation of the north coast of

America is composed of types from various parts of

the northern hemisphere of both worlds, and bears out
the view that the present arctic flora consists to a
great extent of remnants of the alpine floras of the

tertiary period. These alpine floras were principally

those of the European Alps, Altai and Baikal, the
Rocky Mountains, and perhaps also Caucasus and
Scandinavia.
Memoir 126,, issued by the Canadian Depart-

ment of Mines ("A Botanical Exploration of the
North Shore of the Gulf of St. Lawrence," by Harold

St. John), includes an annotated list of all the flower-
ing plants and ferns recorded from this area, in all

622 species, and some discussion of the soil-relations
of the various ecological plant groups. A comparison
of the habitats of 103 species along the north shore of
the gulf and in other regions, especially Europe,
indicates an agreement the more surprising consider-
ing that the data have been gathered by many
botanists at widely separated places and times. Mr.
St. John also gives an account of botanical explora-
tion in the same area previous to his own visit in
1915-

" A Flora of the Shetlands," by Dr. G. C. Druce,
forms a supplement to the recently issued rep>ort of
the Botanical Society and Exchange Club for 1921.
The total land surface of the islands, which number
more than a hundred, is rather more than that of the
Faroes, but the hills are lower and lack the marked
alpine element found in the flora of the Faroes. The
population of the islands since the glacial period has
been explained alternatively by the existence of a
land-bridge and immigration by means of birds,
ocean-currents, and wind. The latter view would
seem the more probable. There are practically no
endemic species, and many species found in the
islands are extremely local. The flowering plants and
ferns number about 500 species, 59 of which have
probably been introduced by man. Dr. Druce
remarks on the size and brilliancy of some of the
flowers, and suggests the feeble intensity of sunlight
as a cause ; clouds are absent from the sky only on
a few days in the year, and mists are verj' frequent.
There are few Lepidoptera ; many plants are self-

pollinated, and others never ripen seed. The flora

approximates most closely to that of the Faroes, and
is distinctly poorer than that of the Orkneys.

The Gas Industry and Coal Conservation.

THE annual coal output of Great Britain is about
300 million tons, of which approximately 20

million tons are carbonised annually in gasworks for

the production of towns' gas. The reserves of

British coal within 4000 feet of the surface were
estimated in 1915 at 197,000 million tons. In some-
thing like 600 years the coal measures of this country
will be probably exhausted, and what then ? The
world's scramble for oil to-day indicates that a coal age
will certainly not be succeeded by an oil age. Possibly
we shall have learnt to tap atomic sources of energy,
or perhaps the earth's internal heat may be available

to us, after the manner suggested by Sir Charles
Parsons.
There are those who hold that how posterity will

provide itself with supplies of energy is posterity's

own concern and need cause us no uneasiness ; the
gas industry takes a wider view. Its processes are
continually being examined with a view to effecting

greater conservation of coal. In a Report to the
Institution of Gas Engineers in 1919, by Sir Dugald
Clerk, Profs. Cobb and Smithells, it is shown that the
thermal efficiency of the process of carbonisation of coal

achieved to-day in the United Kingdom is from 70 to

80 per cent., and that debiting gas with the whole of

the thermal losses of the process and allowing for

transmission and other losses, at least 45 per cent, of

the heat of the coal carbonised is delivered to the
consumer as inflammable gas. This is a high figure,

but it can be considerably improved upon if the heat
content of the coke produced, amounting to more than
10 cwt. per ton of coal carbonised, is made available to

the consumer by the conversion of the coke into gas.

The Gas Regulation Act, 1920, had this point among
others in view when it conferred upon individual gas
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undertakings freedom to declare the calorific value of
the gas each would supplj'. As there appears to be
considerable confusion of thought on this matter, per-
haps it were as well if we explained briefly the nature
of the component mixtures constituting towns' gas.

" We see all sights from Pole to Pole,
And glance and nod and bustle by,

And never once possess our soul.

Before we die."

Blue water gas is produced from coke by passing air

and steam alternately over an incandescent bed of

"this fuel. Its calorific value is about 300 B.Th.U. per
cubic foot, and its composition is approximately
represented by COj, 4*5 per cent. ; CO, 43 per cent. ;

Hj, 48 per cent. ; methane, 0-5 per cent., and nitrogen,

4 per cent. Sometimes this gas is mixed direct with
coal gas in a towns' gas supply, a customar}- propor-
tion being 80 per cent, of coal gas and 20 per cent, of

water gas, the percentage of carbon monoxide in the
resulting mixture being approximately 14 per cent,

and the resulting calorific value about 500 B.Th.U.
per cubic foot. More commonly, however, car-

buretted water gas, produced by enriching blue water
gas with gaseous hydrocarbons derived by " crack- «
ing " various oils at high temperatures, is used for

"
this purpose. The carbon monoxide content of

carburetted water gas is on the average about 27 per
cent., and, when admixed to the extent of about
20 per cent, with straight coal gas, a mixture contain-
ing approximately 11 per cent of carbon monoxide
results. Straight coal gas produced by the high
temperature distillation of coal has a calorific value
of about 560 B.Th.U. per cubic foot and contains
about 7 per cent, of carbon monoxide.
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The thermal and chemical efficiencies of manu-
facture of different grades of gas by various processes

have been the subject of three reports by a Joint
Committee of the University of Leeds and the Institu-

tion of Gas Engineers. The first Report dealt with
the process of steaming the charge in continuous
vertical retorts, and the results showed that the
thermal efficiency of gas production increased from
54-5 per cent, without steam to a maximum of 62-1

per cent, with moderate steaming, and at the same
time increased yields of tar and ammonia were
obtained. These results were later confirmed by
work carried out about the same time b5M;he Fuel
Research Board. The second Report showed that
the efficiency of production of blue water gas as

ordinarily practised in a plant without waste heat
boilers, taking into account the steam required for the
operation of the plant, averaged 46 per cent. In the

third Report on the subject (contained in the Com-
mittee's Seventh Report, a copy of which has just

been received, presented to the Institution of Gas
Engineers in June 1922), the Committee shows that
the percentage thermal efficiency of production of

carburetted water gas of calorific value about 485
B.Th.U. per cubic foot, taking into account all steam
required, was increased from 59"5 per cent to 68 per

cent., by the use of waste heat boilers employed for

steam raising by means of waste heat in the flue

gases. The efficiency of production of blue water
gas was 53 per cent, and of the production of gas from
oil for carburetting 90 per cent. The percentage
thermal efficiency of the waste heat boilers averaged
only about 46 per cent.
The problem foremost in the mind of the gas

industry to-day is the production and distribution
of the Therm at the cheapest price. The maximum
conservation of coal within the industry will be
achieved when that problem has been settled. While
the Fuel Research Board could not, from the nature
of the problem, specify any one grade of towns' gas
as being under all conditions most suitable for

production and distribution, its recommendations,
embodied in the Gas Regulation Act, 1920, do, for

the first time in the history of the industry, enable the
relative efficiencies of gas production by various
processes and in different parts of the kingdom to be
compared on a scientific basis. The work of the
Committee to which reference is here made is evidence
of the quickened interest on the part of the gas
industry in these matters and an earnest of higher
efficiencies yet to be realised, and a cheaper Therm
still to be distributed. J. S. G. T.

Optical Works of Messrs. Adam Hilger, Ltd.

''"PHE show-rooms of Messrs. Adam Hilger, Ltd., 75A
'- Camden Road, London, N.W.i, contain a very

interesting exhibition of optical instruments, to the
inspection of which visitors are cordially invited. A
short account of some of the devices and operations

seen during a recent visit to the works may be of

interest to readers of Nature.
In a room devoted to the grinding and polishing of

lenses and mirrors, a recently silvered mirror was being

coated with a thin varnish to preserve the surface of

the film which was not in contact with the glass, and
was to be used to reflect light in an optical instrument
in the same way that a silvered mirror is used in an
astronomical telescope. The mirror was circular and
about 4 inches in diameter, cathodically silvered.

It was mounted by soft wax on a wooden mandril
which revolved on a vertical shaft at some thousand
revolutions per minute with its silvered surface upper-
most. Dust was brushed from the surface by means
of a fine camel's hair brush, and then a weak solution

of celluloid in amyl acetate was poured upon it and
left to dry, while the mirror was rapidly revolving.

This left a thin film of celluloid on the mirror, which
preserves its brightness. Films which are thick

compared with a wave-length of light protect the
silvered surface almost indefinitely, but these do
not allow of the highest definition. On the other

hand, films which are thin compared with a wave-
length of light do not preserve the silver so well,

but do not, however, in any way adversely affect the
optical performance of the mirror. Films of inter-

mediate thickness would tend to produce colours on
the principle of Newton's rings.

Several prisms of rock salt were seen in process of

manufacture ; these cannot be ground with water as

in the case of glass, owing to its dissolving action on
the substance, so paraffin is used instead, and the
accuracy of the rough grinding is tested by steel sets

of 60° angle. All finished optical surfaces are, of

course, tested by interference methods, the source of

light being the mercury vapour arc. A Lummer
plate was being tested by this means. Newton's
rings were used, and they were plainly visible in spite

of the thickness of the plate.
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In another room the thickness of a piece of plain

parallel quartz some i J in. x ij in. x \ in. was being
measured on a Michelson interferometer. The half-

coating of silver had been removed from one of the
mirrors of the instrument, and the specimen was then
" contacted on " to this mirror so as to cover one
half of it. The whole was then half silvered, and
the distance between the two surfaces was measured
in air. What appeared to be a slight scratch in the
centre of the specimen was in reality a slit in the glass,

of width only 16 wave-lengths of light (X5461).

This slit was made in the manner illustrated in the
accompanying diagram (Fig. i). It will be seen that
the quartz plate was in reality built up of four pieces,

all optically finished with extreme
accuracy. Starting with i, 2 and
3 were contacted on and heated
sufficiently to make these three
join up into one piece, but, of
course, not too much, or the
optical perfection of the surfaces
would be spoilt. The protruding
edges of 2 and 3 where they meet
4 were then ground and polished
so that they extended beyond i a
distance equal only to 16 wave-lengths. This distance
was measured with the Michelson interferometer, and
then 4 was contacted on and the heating process
repeated.

In the workshops an accurate screw was being cut
similar to that which is used in the Fabry and Perot
interferometer. This was done on an automatic
electrically controlled lathe. Whenever the cutting
tool reached the end of its stroke, electrical contacts
were made, which moved the tool away and brought
it back to the beginning of the next cut. The screw,
when turned, is rotated from end to end tlirough a
long split nut, driven by an electric motor with an
automatic reversing gear. The nut contains a
thermometer, the temperature of which is read from
time to time to avoid over-heating, and this is appar-
ently sufficient for the purpose, though one might have
thought that an oil-bath would have kept the
temperature more constant. Great care has to be

2 i
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taken with the end thrust bearing of this screw, so
that no periodic error may occur when it is in the
instrument. To ensure this, the end of the screw has
a small flat surface optically ground and polished.

This rests against a ruby plate to take the end thrust

of the screw. The plate is capable of adjustment, and
there will be no periodic error when the system of

interference fringes which can be observed between
the ruby plate and the end of the screw remain un-

changed while the screw is revolved. The screw is

said to be true to 1/100,000 mm.
Among other things sepn were the testing of a

camera lens for non-axial rays by the interference

method recently perfected by Mr. Twyman, and fully

described by him in one of the catalogues and else-
where,' and some extremely delicate thermo-j unctions
for spectro-bolometric work.

Mr. Twyman states that the large majority of those 1

who come to inspect Hilger's showrooms, or apply to J
be shown over the works, are foreigners, and it is with 1
the hope of bringing this exhibition to the knowledge
of British men and women who are interested in
optical design and spectrographic work in general,
that the foregoing has been written.

C. C. L. Gregory.

• "An laterferometer for testing Camera Lenie«." Read before ::c
Optical Society, April 14, 1921

Biometry and Mathematical Statistics.

I
N the new double number of Biometrika (vol. 14,

Parts 3 and 4, Cambridge University Press.

Price 30s. net) ample evidence is provided to show
how groundless is the charge that the interest of

modern statistical work is wholly mathematical.
Of the ten memoirs published, only tliree require for

their intelligent perusal more than a very moderate
knowledge of algebra. The three mainly mathe-
matical papers are Mr. Egon Pearson's evaluation

of the probable error of a Class-index correlation,

Prof. Pearson and Miss Elderton's paper on the
Variate-difference method of determining correlation

—a valuable contribution to the controversy which
has arisen over the applicability of this method to

various kinds of data—and Mr. E. C. Rhodes'
paper on a particular type of Skew Correlation

surface.

The most important of the biometric papers is

Mr. Morant's careful study of the Tibetan skull.

Mr. Morant concludes that there are in Tibet at

least tw^o distinct races—one closely allied to the
Southern Chinese, Malayans, and Burmese, the other

not showing any close affinity to any other oriental

race, but resembling most the Burmese B and C
types. He conjectures that he may here be dealing

with widely scattered fragments of a fundamental
primitive human type, with a long-headed, broad-
faced, rugous and massive cranium.

Dr. Lucy Cripps, Dr. Major Greenwood, and Miss
E. M. Newbold contribute a study of the inter-relations
of " vital capacity," stature, stem length, and weight,
based upon data furnished by the medical depart-
ment of the Royal Air Force. They conclude that,
so far as these data are concerned, Prof. Dreyer's
modifications of Hutchinson's methods, in particular
the substitution of stem length for height, are not
marked improvements. Miss Elderton's memoir on
the present position with regard to the inheritance
of intelligence concludes with the words :

" To each
of us a limit is set, a limit, as far as one can see at
present, due to heredity rather than to opportunity,
and to the intelligence of our parents and ancestors
rather than to the educational system under which
we were reared."

Dr. Percy Stocks describes—giving a pedigree—

a

facial spasm inherited through four generations.
Two other papers—one a short addendum to a
memoir on the sesamoids of the knee-joint, the other
on a digital anomaly—are of medical interest. Dr.
G. D. Maynard discusses the fertility statistics of
the New Zealand census. The miscellanea contain
two notes on points of method and reviews of two
recent contributions to mathematical statistics.

There must be very few students of pure or applied
statistics who will fail to find anything of interest
to them in this issue of Biometrika.

Glacial Deposits and Palaeolithic Cultures in East Anglia.

AT a meeting of the Royal Anthropological
Institute held on June 19, Mr. H. J. E. Peake

in the chair. Prof. P. G. H. Boswell and Mr. J. Reid
Moir presented a paper on " Flint Implements at

Foxhall Road, Ipswich." Prof. P. G. H. Boswell
dealt with the geology of the deposits. The site

lies in an oval hollow^ about 120 ft. above Ordnance
datum, I J miles E.N.E. of Ipswich station. The
surrounding plateau of glacial sand and gravel lies

at about 130 to 140 ft. above Ordnance datum.
The succession of general sequence of deposits from
bottom to top down to a depth of 31 ft. 4 in. is as

follows : Dark Chalky-Kimmeridgic Boulder Clay
(bored to 2 ft. 6 in.), loamy sand and shingle (6 ft.

9 in.), sandy boulder clay and loam (3 ft.), gravelly

and sandy brick-earths passing up into laminated
brick-earths (15 ft. 3 in.), gravel and subsoils, etc.

(3 ft. 10 in.). Mechanical analyses of the respective

beds have been made, and as a result suggestions

were offered regarding conditions of deposition.

The mineralogical characters have also been worked
out, the assemblage being of typically glacial

character. Reasons for referring the lowermost
deposits to the Chalky-Kimmeridgic Boulder Clay
were given, and the evidence that the uppermost
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gravel indicated a recrudescence of cold or even
glacial conditions after a period of amelioration
were discussed. Finally, tentative correlations with
the glacial sequence in Lincolnshire and Yorkshire
were attempted.

Mr. J. Reid Moir described the implements found
in the excavations. The number of humanly-flaked
flints totals 545 : the latest artefacts in Beds Nos. 2

and 3 being referable to the Mousterian epoch ;

the unrolled hand-axes of Beds Nos. 4 to 6 are of
late Acheulean date ; while those recovered from
Bed No. 7 appear to represent examples of early
Acheulean workmanship. Associated with the well-

finished implements in the beds mentioned were-
found a number of simply-made artefacts, such as
scrapers, points, and borers. Burnt flints were also

recovered from each implementiferous horizon
;

while quartzite hammer-stones occurred in Bed
No. 7. With the exception of one small and un-
identifiable piece of bone, no organic remains were
found during the excavations. An examination of

the artefacts recovered shows that the specimens
were flaked differently at the different horizons
mentioned, and that a large proportion of the flints

are considerably striated ; the pressure to which
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the specimens have been subjected has not, so far

as can be seen, resulted in the removal of flakes.

Several rostro-carinates—representing partly finished

hand-axes—were found in the Acheulean strata.

In the discussion which followed the paper. Prof.

W. J. Sollas said that we now have convincing
evidence that the greater part of the Mousterian
was glacial, and late glacial—Wiirm—at that. It is

possible that the earlier Mousterian implements of

the type of La Micoque belong to the interglacial

Riss-Wiirm. The Upper Acheulean implements found
at the top of the lower loess must therefore be referred

to the Riss glaciation. There are difficulties, how-
ever, and while it might be expected that something
intervened between Acheulean and Mousterian, there
is no evidence that anything did. Mr. Bury pointed
out that while on this site there is a separation
between Chelles and Acheulean types, such separation
does not occur in the gravels south of the Thames.
Curiously, the site also shows a gradual climatic
change working up from Acheulean to Mousterian,
while south of the Thames the implements occur
at different levels—the Acheulean at loo to 150 ft.,

and the Mousterian, if occurring in gravels at all,

at lower levels. It was this apparently to which
Prof. Sollas referred.

Mr. Peake said that this investigation appears to
clear up the difference between monoglacialists and
polyglacialists. One point, however, has not been
cleared up, and that is the relative position of the
different industries. On the Continent it is generally
held that the Mousterian equated with the Wiirm,
but in America Prof. Osborne at least appears to

have abandoned this position. The question arises,

which of the four glaciations recognised on the
Continent equate with the three glaciations for which
there is evidence here ? Prof. Boule has maintained
that he is unable to find marked evidence for the
Gunz glaciation in Western France. This suggests
that the centre of glaciation was farther east, and that
similar conditions prevailed in this country. In
this case our three glaciations would equate with
the three later of the Continental glaciations.

University and Educational Intelligence.

Leeds.—One of the most important departments
of the University is that which deals with agriculture,

for, while the University is situated in a great industrial
city, it is also the centre of the largest agricultural
county in England. A new building for the depart-
ment is about to be commenced. This has been made
possible by the generous help received by the Univer-
sity from several sources. The late Mr. Walter
Morrison gave a sum of 10,000/., a donation which,
by his wish, remained anonymous during his lifetime

;

a Treasury grant through the Ministry of Agriculture
and Fisheries of 12,000/., promised in 1914, has been
increased to 15,000/. ; the Yorkshire Council for

Agricultural Education has contributed approxi-
mately 10,000/.; and there have been numerous other

. donations. The University is providing the site

and the balance of the money required. The build-
ing will be located in University Road, west of
the buildings of the Textile (Clothworkers) group,
and will occupy a plot 190 feet long by 125 feet
deep.

London.—The following doctorates have been
awarded, the subject of the thesis presented appear-
\\\\i, .-iftcr \\w, name :

/'//./;, [Siicucc) :—H. E. M. Barlow (University
C()llege) : "An Investigation of the Friction between
Sliding Surfaces, with special reference to the Effects

produced by Electric Currents passing across such
Surfaces "

; Miss F. E. Bamett (Northern Polytechnic
Institute) :

" Some Problems of the Endodermis

—

The Distribution of the Endodermis in Angiosperms,
with some Observations on the Function of the
Endodermis "

; W. A. P. Challenor (Imperial College,

Royal College of Science) :
" Conditions underlying

Carbon Ring Formation "
; B. W. Clack (Birkbeck

College) : "A Research on Diffusion in Liquids "
;

P. W. Cunhffe (King's College) :
" (a) Studies in

Photo-Chemical Light Sources
; (6) Studies on the

Photolysis of Aqueous Solutions of Hypochlorous
Acid and of Chlorine "

; F. Dickens (Imperial College,

Royal College of Science) :
" The Conditions of

Formation, of Four- and Five-membered Rings from
Substituted and Unsubstituted Open Carbon Chains "

;

Miss C. H. Griffiths (Birkbeck College) :
" (i) Diffrac-

tion Patterns in the presence of Spherical Aberration ;

(2) Co-efficients of Diffusion of Potassium Chloride,

Sodium Chloride, and Potassium Nitrate determined
from the published experimental data of Mr. B. W.
Clack by a method due to Dr. Albert Griffiths "

;

A. A. S. El Kirdany (Imperial College, Royal College

of Science) :
" The Calculation of the Motion of an

Inviscid Fluid round an Aerofoil when Cyclicity is

assumed to be present "
; Miss I. E. Knaggs (Imperial

College, Royal College of Science) :
" The Relation

between the Crystal Structure and Constitution of

Carbon Compounds, with special reference to simple
Substitution Products of Methane "

; K. Ci Pandya
(Imperial College, Royal College of Science) :

" The
Influence of Groups on Carbon Valency Direction "

;

H. A. Piggott (Imperial College, Royal College of

Science) : "A Study of the Conditions which deter-

mine the Mobility (or otherwise) of certain Potential

Tautomeric Systems of the Glutaconic Acid Type in

the Aromatic Series "
; H. H. Potter (King's College) :

" Some Experiments on the Proportionality of Mass
and Weight "

; L. Rebekoff (King's College) :
" [a]

Studies in the Photolyses of Formic and Oxalic
Acids

; (&) Studies in some Photochemical Light
Sources"; D. O. Shiels (King's College): "The
Adsorption of Water Vapour and other Vapours by
Charcoal "

; B. Singh (Imperial College, Royal College

of Science) :
" Formation and Stability of Cyclic

Compounds derived from B Substituted Glutaric
Acid "

; I. W. Wark (University College) :
" Some

Copper Complexes with Hydroxy-Acids "
; A. F. A.

Young (King's College) :
" The Thermionic and

Photo-Electric Properties of the Electro-positive

Metals "
; F. Arnall (Chelsea Polytechnic) :

" Studies
in the Nitration of Phenol "

; G. R. Clemo (Queen's
College, Oxford) :

" The Introduction of the B-
chloro-ethyl Group into Phenols, Thio-phenols,
Aromatic Amines, etc. "

; J. W. Cook (Sir John Cass
Technical Institute) :

" Some Derivatives of Anthra-
cene "

; B. S. Evans :
" An Investigation into the

Chemistry of the Reinsch Test for Arsenic and
Antimony, and its Extension to Bismuth "

; P. T.

Freeman :
" On the Binaural Location of a Source

of Sound of Low Frequency, and its Application "
;

S. I. Levy : (i) " Studies on Cyclic Ketones, Parts
II. and III."

; (2)
" An Attempt to resolve an

Oxonium Salt "
; (3)

" The Action of Amino-Acid
Esters on Ethyl Dicarboxyglutaconate "

; (4)
" (4'-

Methoxy-r-naphthyl)-2-chromon "
; A. H. Stuart :

" The Problem of securing Rigidity in an Aeroplane
Wing"; and C. L. Withycombe (Imperial College,

Royal College of Science) :
" Neuroptera, their Bio-

logy and Anatomy."

Applications are invited for the Drapers' Company's
research scholarship in dyeing at the Technical

College, Huddersfield. The scholarship includes re-

NO. 2806, VOL. I I 2
j



226 NA TURE [AuGusi II. 1923
mission of fees, together with a maintenance grant of
100/. per year. Further particulars and forms of
application may be obtained from the Secretary of the
College.

A REPORT on " Health for School Children " pre-
pared by the National Child Health Council's advisory
committee on health education has been published
by the United States Bureau of Education as School
Health Studies No. i. Its keynote is given in the
following words : " It is essential that health shall
not be regarded as an isolated subject. . . . Health
motives and practices should permeate the whole
school life and work. Methods of teaching health, of
illustrating health, and of living health cannot be
torn out or set apart from the child's life, but should
be woven into its very fabric." It follows that all

elementary-school teachers must be indoctrinated
with proper health ideals and principles and inspired
with an active appreciation of their importance

;

and likewise that the active co-operation of parents
must be sought. Normal schools must give all
students a grounding in general science (chemistry,
physiology, bacteriology, and biology), personal
hygiene, community and social hygiene, and nutrition,
including fundamental instruction regarding foods
and normal growth ; but even more essential than
instruction in these subjects is attention to the Ixealth
of the students themselves, for " better far a young
teacher thoroughly well and with some enthusiasm
for health and no methods, than one who is even a
little neurotic, a trifle hollow-chested, but method-
perfect." In summer sessions normal schools should
make health courses obligatory. The committee is

considering the publication of a bibliography.

" Philanthropy in the history of American higher
education " is the subject of a bulletin (1922, No. 26)
of the United States Bureau of Education prepared
by Prof. Sears, of Stanford University, California,
The writer, summing up the results of his researches,
observes that although the " dead hand " may be
said to rest in some degree upon most of the institutions
of higher education, their vitality is not appreciably
affected thereby. This is attributed partly to colleges
and universities refusing gifts to which undesirable
conditions are attached, and partly to the good sense
generally evinced by benefactors. A description is
given of a new type of foundation which is said to be
coming rapidly into favour. It combines some of the
characteristics of a joint-stock company with those
of a public trustee. The Cleveland Foundation, the
first of this type, has for its object " the mental, moral,
and physical improvement of the inhabitants of the
city." It receives gifts and bequests, however small,
and whether accompanied by any expression of
wishes as to their disposition or not, but undertakes
to respect such wishes only in so far as shall seem to
the board of directors wise and beneficial. The
members of the administrative committee are ap-
pointed partly by the mayor, the judge of the probate
court, and the federal district judge, and partly by
the trustee company which manages the principal
as a single trust. Prof. Sears does not allude to the
injurious effects on college administration of the
habit of looking to philanthropists for gifts, yet it is

notorious that college presidents have sometimes
been chosen mainly on the ground of their supposed
efiiciency as soliciting agents ; nor does he mention the
all-important consequence of so-called benefactions

—

that they must, in the end, to use the words of another
writer on this subject, " involve a personal responsi-
bility and a personal scrutiny : somebody must sweat
blood with gift money if its effect is not to do more
harm than good."
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Societies and Academics.

Paris.

Academy of Sciences, July 16.-M. .-Mbin Hallcrm the chair.—L. C. Jackson and H. Kamerlingh
Onnes : 1 he magnetic properties of gadolinum
ethylsulphate at low temperatures. The determina-
tion of the magnetic susceptibility of the powdered
salt at temperatures ranging between 14°- 56 K. (the
lowest temperature obtainable with liquid hydrogen)
and 29i°-5 K., showed that gadolinum ethylsulphate
obeys Curie's law, the product of the molecular
susceptibility and the absolute temperature was
constant. A single large crystal, the salt, although
crystallising in the hexagonal system, was found to
be magnetically isotropic—J. B. Senderens and J.Aboulenc : The catalytic preparation of the amino-
cyclohexanols. Para- and ortho - nitrophenol are
reduced by hydrogen under pressure (50 atmospheres)
in the presence of nickel as catalyst. The reduction
takes places in stages ; at 90° C. aminophenol is
produced, but if the temperature is raised to 180° C.
additional hydrogen absorption occurs and amino-
cyclohexanol is obtained.—Charles NicoUe and E.
Conseil

: New facts concerning measles. Preventive
vaccination. Conditions of contagion. The serum
of convalescents confers a temporary immunity from
infection : serovaccination, an injection of serum
from a convalescent, followed 24 hours later by
injection of blood from a patient with measles,
confers a longer immunity. Contrary' to the accepted
view, the author maintains that one attack of measles
does not confer permanent immunity, but a recurrence
of the disease may be so mild (a rise of temperature
only without eruption) that the nature of the disease
on the second attack may escape recognition.

—

Philip Fox : Measurements of stellar parallax at the
Dearborn Observatory. Data for 31 stars are given;
each figure is derived from measurements of from
II to 21 photographs.—M. Holweck : A high-power
lamp for wireless telegraphy with removable parts.
Diagram and description of a triode lamp of 10 kilo-
watt type now in use for postal serv^ice at the Eiffel
Tower station. The lamp can be taken to pieces,
the joints being either rubber or ground glass. For
maintaining the vacuum, the lamp is permanently
connected with the helicoidal molecular pump,
described in an earlier communication {Comptes
rendus, 177, p. 43).—A. Dauvillier : An experimental
verification of the theory' of Rontgen ray spectra due
to a multiple atomic ionisation.—Pierre Auger : The
secondary i3-rays produced in a gas by- the X-rays.
By a modification of C. T. R. Wilson's method, taking
simultaneous photographs in two perpendicular
directions, information has been obtained about the
trajectories of the electrons torn from the atoms of
a gas by a bundle of X-rays.—M. Escher : The
polonium carried • down with bismuth hydrate in
soda solution. When an acid solution containing
bismuth and polonium is precipitated with soda, the
polonium is distributed between the precipitate and
the solution. The distribution of the polonium
between the two phases is a function of the number
of molecules of bismuth and of soda present in a
given volume of the mixture. Two sets of experi-
mental results are given in graphical form.—N.
Yannakis : The vapour pressures of mixtures of
hydrochloric acid and water.—P. Mondain Monval :

The allotropic transformation of ammonium nitrate
at 32° C. From the law of solubihty given by Le
Chatelier, it follows that two varieties of the same
salt having different latent heats of solution .should

have different solubility curves, and at their point of
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intersection, the two curves having different direc-

tions, should show an angular point. Determinations
of the solubility of ammonium nitrate at eleven

temperatures between 26-7° and 39-2° C. and calori-

metric experiments on the same salt at 28° C. and
36° C. give results confirming the views of Le Chatelier.

—P. Laffitte : The propagation of the explosive wave.
A study by the photographic method of the explosion
of mixtures of carbon bisulphide and oxygen in

spherical glass vessels.—Mile. Chamie : The ionisation

produced by the hydration of quinine sulphate.

—

Albert Colson : The range of the displacement of

equilibrium.—E. Decarriere : The catalytic oxidation
of ammonia by air in contact with pure palladium.
The yield of oxidised nitrogen is a function of the
temperature of the catalyst, the percentage of

ammonia in the gas entering, and also of the physical
state of the metal. The results of experiments on
the effects of the last factor are given.—Andre Job
and Andre Samuel : Oxidation phenomena in the
complex nickel cyanides : valence, co-ordination,

coloration.—M. Marange : The identification of

cocoa butter by miscibility curves.—M. Haehl :

^-Chlorodiphenylsulphone. The chlorodiphenylsul-
phone prepared by Beckurts and Otto has been
prepared by another method and is shown to be the
para compound.—L. Bert : The chloride of cumyl-
magnesium.—Mile. N. Wolff : The furfural- and
difurfural-7-methylcyclohexanones.—R. Fosse and A.
Hieulle : Xanthyl-allantoin. The precipitation of
this compound from an acetic acid solution serves
to identify allantoin, and to precipitate it from
solution containing very small proportions.—A.
Mailhe : The preparation of petroleum starting from
vegetable oils. Dry distillation of rape oil with zinc
chloride gave more than 50 per cent, of hydrocarbons
consisting of paraffins and unsaturated ethylene
derivatives.—Andre Helbronner and Gustave Bern-
stein : The action of the antioxygens on rubber.
Crude depolymerised rubber is preserved from oxida-
tion by the presence of small proportions of anti-

oxygens, such as tannin or hydroquinone. Vulcanised
rubber thus treated does not show the usual effects

of ageing.—Paul Woog : Direct observation of the
hydration of hydrocarbons.—A. Loubiere : A new
genus of Pyrenomycetes.—Emile F. Terroine, R.
Bonnet, and P. H. Joessel : The influence of tempera-
ture on the energy yield in germination.—A. Polack :

The correct form of the experiment on the chromatism
of the eye by the partial closing of the pupil.—R.
Faillie and J. P. Langlois : The vertical oscillation

of the centre of gravity of the body while walking
down an inclined plane.—Mme. Anna Drzewina and
Georges Bohn : The influence of light on the activating
power of the sperm of the sea urchin.—Ch. Dejean :

Role of the middle layer in the assemblage of the
first beginnings of the eye.—P. Lec^ne and H. Bierry :

The demonstration of the presence of sucrase in the
wall of the mucoid cysts of the ovary.

Calcutta.

Asiatic Society of Bengal, July 4.—J. Coggin Brown •

On the occurrence of Ostrea gryphoides Schlotheim in
Calcutta. Specimens were found near the surface in
excavations for a new building in Calcutta. They
provide no new evidence on the question of a former
extension of the sea over the present site of Calcutta.—H. C. Das-Gupta : On the fossil Pectinida) from
Hatbab, Bhavanagar State (Kathiawar).—P. N.
Missra : Eakshman Samvait. Calculation of European
equivalent dates for 16 Lakhsman Samvat dates on
various assumptions as to the beginning of the era.

—

H. C. Ray : Allusions to Vasudeva Kfi^hjiia Devaki-
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putra in Vedic literature. Vasudeva Krishria is

mentioned not only in the Epic and the Puranas
but also in at least two works of the Vedic literature.

Cape Town.

Royal Society of South Africa, May 16.—Dr. A. Ogg,
president, in the chair.—P. A. van der Bijl : Notes
on some South African Xylarias.—A. Ogg : The
crystalline structure of the alkaline sulphates. In
conjunction with Mr. Lloyd Hopwood it was shown
that the crystal unit of alkaline sulphates contains
four molecules. With sulphur atoms at the corners
and the face centres, and with the nitrogen atoms at
the centres of each of the eight -rhombs into which
the unit can be divided by planes through the centre
of the unit at right angles to one another and parallel

to the faces, we can build up a structure which
explains the structure of the ammonium sulphate
crystal. The nitrogen atoms lie at the centre of

a tetrahedron of hydrogen atoms, each hydrogen
connecting up to an oxygen atom, which in turn
connects' up to a sulphur atom. In the structure
for potassium, rubidium, and caesium sulphates, if

the metals with sulphur lie along the diagonal of the
100 face of the unit, the length of the diagonal,

assuming Bragg's values for the atomic diameters,
agrees with those found from X-ray measurements.

Washington, D.C.

National Academy of Sciences (Proc. Vol. 9, No. 6,

June).—L. P. Eisenhart : Another interpretation of

the fundamental gauge-vector of Weyl's theory of

relativity.—G. Y. Rainich : Tensor analysis without
co-ordinates. A method of deriving the theory of

surfaces without introducing notions having no
intrinsic significance such as transformations, co-

variants, and contravariant quantities, the funda-
mental tensor gn etc.—A. B. Coble : Geometric
aspects of the Abelian modular functions of genus
four (III.).—H. D. Curtis: On irregularities in the
velocity curves of spectroscopic binaries. The spectro-

graphic velocity curves of some of the Cepheid variable

stars seem to fit elliptical velocity curves, each with
a single oscillation or hump which occurs near the
time of maximum velocity of approach. This is in

agreement with Duncan's theory of a large and
tenuous star rotating about a darker companion in

a slightly resisting medium.—W. J. Luyten : On the
form of the distribution law of stellar velocities.

The distribution and space velocities of the stars

which have been observed within a sphere with the

sun as centre and of radius 10 parsecs seem to fall

on a simple logarithic error curve.—C. G. Abbot and
colleagues : The solar prelude of an unusual winter.

The mean monthly values of the solar constant
determined " at Mount Harqua Hala, Arizona, and
Mount Montezuma, Chile, decreased throughout 1922
and the early part of 1923. This seems to have been
related to unusual weather conditions in the United
States.—C. E. Mendenhall and M. Mason : The
stratified subsidence of fine particles. Suspensions

of rock particles were allowed to settle in rectangular

tubes across which a temperature gradient was
maintained. Stratification occurred in the tubes

where the amount of suspended material increases

appreciably with depth, but too great a temperature

gradient destroys any strata. The effect seems to

be due to convection currents which circulate in

definite layers.—M. Mason and C. E. Mendenhall :

Theory of the settling of fine particles. An expression

giving the position of layer boundaries is derived.
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Experiments on two groups of tubes of suspensions
show that the rate of fall of the layer boundaries is

independent of the temperature gradient within wide
limits, and the position of the layers is a function of

concentration, time of settling, and thermal gradient.
—E. H. Hall: The quasi-equation P=T<iV/iiT. If

two plates of dissimilar metals are connected through
wires made of the same metals, the plates show
opposite charges. If unit charge is made to pass
from the positive to the negative plate, heat is

absorbed ; this includes the Peltier effect at the
junction. Assuming a mass-law of equilibrium
between the ions and electrons of the metals, heat-
energy is absorbed at the free surface of the metals
in addition. This added to the Peltier effect gives
nearer accordance with experimental results.—E. F.
Nichols and J. D. Tear : Joining the infra-red and
electric wave spectra. A Hertzian doublet with
minute platinum cylinders acted as the source of the
waves. The receiver consisted of a Nichols radiometer
in which the vanes were mica strips carrying thin
deposits of bright platinum. A new form of reflecting

echelon analyser was used for the wave-length
measurements. By these means electric waves of
lengths varying from 7 mm. to 0-220 mm. were
produced and detected, thus overlapping previous
measurements for infra-red radiation {e.g. Rubens and
Von Baeyer, 0-320 mm.).

(Proc. Vol. 9, No. 7, July).—A. E. Kennelly :

On the constant ratio of mean - to - mid potential
or current at successive equidistant points along
a uniform electric conducting line, real or arti-

ficial, in the steady state. The theorem also
applies to tables of hyperbolic sine or cosine
functions where the angle increases in uniform
arithmetical progression, and to tables of e^*^^ where Q

increases in uniform arithmetical progression.—R.
Brown : Some recent measurements of transatlantic
radio transmission. A high -power vacuum tube
transmitter with an output of 2oo'-30o amperes of

57,000 cycle alternating current is used at Rocky
Point, Long Island, producing continuous radiation
of about 5250 metres wave-length. A receiver in

London evaluates the absolute root mean square of
the electric field produced. The field rises sharply
to a maximum during the period when the route is in

darkness, but does not exceed the value calculated
from the Austin-Cohen radio-transmission formula.
Good night transmission seems to be due to a diminu-
tion of losses by absorption rather than to focussing
effects.—C. B. Davenport : Body build and its

inheritance. The ratio, chest girth to stature, or
alternatively weight to stature, was used as an index of
build in man. A solid figure generated by combining
the variability curves with developmental curves shows
two main ridges, indicating two main types, medium
build and fleshy ; the latter seems to refer to the
progeny of fleshy and slender strains, showing
dominance of fleshiness.—G. C. Evans : A Bohr-
Langmuir transformation. Mathematically, Lang-
muir's completely static atom can apparently be
shown to be equivalent to the Bohr atom with a
circular orbit.—G. A. Miller : Form of the number of

the subgroups of a prime power number.—G. Breit :

(i) The interference of light and the quantum theory'.

Assuming that radiation momenta are transferred in

quanta, expressions are derived which represent the
effect of (a) a diffraction grating of infinite width, (6)

a finite number of narrow, parallel, co-planar and
equal slits, and (c) a slit of finite width. (2) Note on
the width of spectral lines due to collision and quan-
tum theory. The amounts of the broadening appear
to be nearly equal to those given on the wave theory
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of light and can be accounted for similarly.—P. A.
Ross : Change in wave-length by scattering. Experi-
ments were made to detect the change in frequency
of X-rays and 7-rays on scattering by paraffin,

aluminium, and graphite suspected by Compton.
Relevant equations indicate that the change of wave-
length is independent of the primary wave-length.
No such shift was observed by scattering the green
mercury line at 180° from paraffin. Using photo-
graphic methods and X-rays, the reauired displace-
ment (about 0-025 •'^•) was observed by scattering
the o, and a.^ lines from calcite at 90° from paraffin.

Another unshifted line was recorded.—E. L. Nichols :

Notes on germanium oxide. The powdered oxide was
heated, side by side with a uranium oxide surface, in an
oxyhydrogen flame. The radiation of uranium oxide
being practically equivalent to black-body radiation,
a comparison of the two gives approximately the
radiation of germanium oxide in terms of black-body
radiation. Preponderance of blue at lower tempera-
tures and of red near fusing point are the character-
istics. The reversal point is 1225"^ C. and melting point
1400° C.—C. Wissler : The correlation of respiratory
and circulatory data for adult males. Pulse rates
in men before and after exercise show a high cor-

relation ( +0-73) ; pulse rate correlates with respira-

tion rate ( +0-45) but not with blood pressure and
chest mobility. Breathing rate and chest mobiUty
appear to be complementary (correlation -0-46), i.e.

a man with a mobile chest automatically breathes
deeply.—T. W. Vaughan : Studies of the larger

tertiary foraminifera from tropical and subtropical
America. There appears to be no evidence of de-

posits of Lower Cretaceous age at relatively shallow
depths in Florida. Deposits of middle and upper
Oligocene age occur in northern Colombia. An
evolutionary sequence from ancient Eocene forms
of Lepidocyclina with meridional chambers, pointed
inner ends, and curved outer walls, to species with
hexagonal and rhomboid chambers, is suggested.

—

S. O. Mast : Mechanics of locomotion in Amoeba.
Three regions are differentiated in Amoeba proteus:

(a) a central elongated fluid portion (plasmasol) ;

[b] a granular layer surrounding the fluid (plasmagel),

and [c) a thin elastic surface membrane (plasma-

lemma)
; {b) and (c) are semipermeable and (a) is

hypertonic. Local swelling of the plasmagel occurs

at the tip of pseudopodia with liquefaction on the

inner surface at the posterior end. Gelation of

plasmasol occurs at the outer posterior border of the

swelling. Thus a forward flow is produced which is

translated into motion by the adhesion of the plasma-
lemma to the substratum.
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The Helicopter: is it worth a Prize?

JULES VERNE is responsible for the idea of the

helicopter, and as a writer of works of imagina-

tion he invented devices with ease. The aeronautical

engineer asked to produce a helicopter must recognise

some limitations of his powers, and one is led to wonder

whether the author of " The Clipper of the Clouds "

could have solved the problems associated with the

materialisation of his ideas. Press comments on the

official conditions for the test of a helicopter, and the

wording of the rules by the Air Ministry, raise the

principle involved in this idea in a form of consider-

able interest to men of science. In the Times of May 1

1

appeared the following paragraph

:

" Still, the Air Ministry cannot afford to neglect

the possibility that some practical helicopter may
suddenly be evolved, and by their action they have

made reasonably sure that any such development will

come before their notice."

To guard against the possibility of ignorance in this

particular direction, prizes to the total value of 50,000/.

have been offered ; the cost of the aeronautical research

at the National Physical Laboratory is about 23,000/.

per annum. The construction of the Brennan heli-

copter by the Air Ministry at Farnborough is variously

estimated to have cost from 6o,oooZ. to 100,000/. ; lack

of separate accounts for research and ad hoc experi-

ments make it difficult to estimate the cost of scientific

research at Farnborough, but it is probably of the

same order as that at the National Physical Laboratory.

It is believed to be inadequate for systematic progress

on the full scale, with the result that Britain is far less

active than America .^

Is the Air Ministry in danger of losing the substance

for the shadow in giving prominence to a policy based

on accidental strokes of genius rather than on patient

and certain inquiry ? Scientific workers at least will

realise how foreign such a policy is to their own

work.

Leaving this issue, which needs no elaboration in

the columns of Nature, it is interesting to examine

the prize scheme on technical grounds. A passage

which crystallises the underlying idea says :
" .... a

successful helicopter—that is, a machine capable of

rising vertically from the ground under its own

power, . .
." thereby indicating the property to

which chief importance is attached as that which

allows an aircraft to leave the ground and return

to it without the high forward velocities of 50-60 miles

per hour normal to the aeroplane. Such a property

added to an aeroplane would be welcomed by all

' See the Wilbur Wright memorial lecture before the Royal Aeronautical

Society by Dr. Ames, Chairman of the Executive Committee of the American
National Advisory Committee for Aeronautics (1923)'
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interested in flying, but technical opinion, as voiced

in public discussions, considers that in attaining this

feature by the helicopter almost every other desirable

quality of a flying machine is sacrificed.

Criticism has turned largely on the lack of efficiency

and safety in the helicopter. The airscrew is not a

new device and the principles of its operation are well

established ; efficiencies of 75 per cent, can be reached

and utilised in the aeroplane because it is an aeroplane.

This point is of some interest and merits further study
;

all heavier-than-aircraft are supported during flight

on the sacrificial principle, that is, something else is

driven down to keep the aeroplane from falling under

the influence of gravity. In the aeroplane the utilisa-

tion of power in producing lift is indirect, for the air-

screw is made to overcome the resistance of the aero-

plane, whilst the wings produce the down current,

and by reaction, the lift. This lift may be nine times

as great as the thrust of the screw, and is rarely less

than three times its amount.

The arrangement is efficient because the wings are

large organs ; it is the momentum generated per

second which produces lift, whilst the power required

is roughly measured by the energy thrown away in

the downwardly moving air. The loss of energy for

a given lift decreases progressively as the area of the

downward stream is increased, and hence the efficiency

of the aeroplane follows, in part, from the use of large

wings. If the hehcopter is to compete with the

aeroplane on the score of efficiency its lifting screws

must be large.

As the extreme case of large size, consider two

aeroplanes flying in a circle and connected by some

framework at present undefined, except that it sup-

ports a car at its centre. A first problem is immedi-

ately indicated—means must be provided for keeping

the car free from rotation. If the aeroplanes are far

enough apart their efficiency will remain as before,

and as supporters of weight are fully effective. As

a means of getting from place to place the combina-

tion is, of course, useless ; modification of the problem

still leaves us with the obvious conclusion that, whereas

the wings of an aeroplane travel directly from point

to point, those of the helicopter follow sinuous and

longer paths. The argument seems to be fundamental

and to exclude the helicopter from the degree of

efficiency as a means of transport which can be reached

with a good aeroplane.

Returning to our example, it will be found that a

new factor enters into the problem as the two aero-

planes fly in smaller and smaller circles ; each passes

through the downwash produced by the other and

by itself on previous passages. If near enough, this

interference becomes very important, and it constitutes
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the only real difference between the helicopter as

hitherto projected and the airscrew as commonly used.

In looping, pilots frequently feel a bump on closing

the loop, although some fifteen seconds has elapsed

since the first passage and the distance travelled has

been about 1000 ft. A further illustration explained

on this principle arises from the observation that an

increase of thrust arises from the sideways moving of

a stationary airscrew, and therefore may be expected

in a helicopter when used for transport.

All this is known, and the principles were laid down
many years ago by the late Lord Rayleigh and others.

Combined with modem data, it is possible to use

existing knowledge to predict the limits of efficiency

of a helicopter and to rely on the results. The design

of the structure which holds the wings together presents

greater difficulties, and attempts to build helicopters

now may react favourably on structural design, but

probably at a cost far in excess of that required to

produce the same results by research.

Most of the attempts at helicopter design have led

to screws some 40 to 60 ft. in diameter moving on

the periphery at speeds of 70 to 100 m.p.h. Devices

produced in more than one country have lifted them-

selves into the air, but little has been attempted in

free flight. The Air Ministry has announced the

development of the Brennan helicopter to the stage

of lifting itself, and only ten per cent, of the prize

money is allocated to the extension of this performance

from a few feet to vertical flight up to 2000 ft. in a

light breeze.

The rest of the competition relates to transport and

control. One particularly hazardous requirement is

that the helicopter "... must descend vertically from

a height of not less than 500 ft. without engine. . .
."

It is a crucial test which, I believe, would involve

certain death to the pilot who attempted it in the

helicopters so far devised. In the case of engine

failure, the helicopter at best is less effective than

a parachute having an area equal to its blade sur-

face, and is quite unable to provide an adequately

small rate of descent. At its worst it is far inferior

to this. In all circumstances the aircraft will require

control, and the solutions hitherto proposed do not

inspire confidence. It is evident that even the essential

principles of a happy solution depend on that stroke

of genius for which the Air Ministry is appealing and

which it appears to think only needs a monetar}-

stimulus to become operative.

Unlike the helicopter, the aeroplane does not lose

its lift when the engine fails. It must perforce descend,

but all its controls remain intact and danger comes

only if the available alighting ground is unsuitable, j

Safety in aeroplanes is a subject for insistent inquiry.
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but marked improvement appears to be near real-

isation. Safety in a helicopter presents unsolved

difficulties.

What, then, is the purpose of the helicopter ? Pre-

sumably the use is to be military and secret. Outside

opinion has not made any satisfying guess, and in these

circumstances men of science, as well as aeronautical

engineers, are disturbed by the evidence which this

prize scheme gives as to the direction of Air Ministry

policy. It is not expected that any appreciable part

of the fund will be called on, and the whole sum would

not be grudged to the producers of a new and useful

type of aircraft. The fear is that, in following a " will

of the wisp," insufficient attention will be given to

systematic research on which, in the past, British

constructors have been able to maintain a high quality

for their productions. L. Bairstow.

Life of a Naturalist and Teacher.

The Days of a Man : being Memories of a Naturalist,

Teacher, and Minor Prophet of Democracy. By

David Starr Jordan. Vol. i : 1851-1899. Pp.

xxix-i-710-1-56 plates. Vol. 2: 1900-1921. Pp.

xxi-i-906 + 56 plates. (Yonkers-on-Hudson, N.Y. :

World Book Co. ; London : G. G. Harrap and Co.,

Ltd., 1922.) 15 dollars.

THE Days of a Man " is the title chosen by Dr.

David Starr Jordan for his autobiography.

Dr. Jordan, who was born in 1851, has been for many

years the leading ichthyologist in America, and is the

author of a large number of memoirs on fishes, generally

written in collaboration with his pupils. Of these the

best known is the monumental " Fishes of North

America " (i896-1 900) by Jordan and Evermann, but

perhaps his work on the Fishes of Japan marks the

greatest advance, for these had been comparatively

little studied until his collecting expedition in 1900.

Dr. Jordan's early tastes were for botany, in which

he was so well-versed that even as a student at Cornell

he was teaching this subject. He was first led to study

fishes by attending a vacation course for science

teachers organised by Louis Agassiz, and for many

years afterwards he generally spent his vacations in

collecting and reporting on the fishes of some region, at

first on his own account and afterwards for the American

Government, which ultimately sent him so far afield

as the Sandwich Islands. It is perhaps worth men-

tion that he invented the name " Rainbow Trout "

in 1878.

Notwithstanding his distinction as an ichthyologist,

we are inclined to think that Dr. Jordan's best work

has been educational ; and this applies even to

ichthyology, since nearly all American ichthyologists
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were taught by him. In 1879, at the early age of 28,

he became professor of natural history in the University

of Indiana, and did so well that in 1885 he was elected

president. He had now an opportunity to show his

genius for organisation and to put his educational ideas

into practice. There were many difficulties, but he

overcame them. In his own words :

" In 1886 I made some sweeping changes, doing

away with the fixed curriculum and adjusting the work

so that practically all the subjects hitherto taught in

the University, being elementary in their nature, were

relegated to the first two years. Further than this, we
instituted a ' major subject ' system, by which each

junior or third-year student was required to choose a

speciality or ' major,' and to work under the immediate

advice of his ' major professor,' whose counsel in

details he was obliged to secure. An individual course

of study was thus framed for each one. This system,

which has now stood the test of more than thirty years

in Indiana, Stanford, and elsewhere, was originally

developed by a committee consisting of Dr. Hans
C. G. von Jagemann, Dr. William Lowe Bryan, and

myself. Its purpose was to enable every one to make
the most of his four college years, by seeking the best

teachers and the subjects best suited to his tastes

and capacity."

Whilst carrying out these and other reforms Dr.

Jordan undertook propaganda work, giving lectures

that made the aims and purposes of the university

understood in the State of Indiana. At the same time

he showed wise judgment in making new appointments,

Campbell, the botanist, and Branner, the geologist,

being two of his early choices.

Jordan's success at Indiana was so great that in

1 891 he was the obvious man to select as president of

the newly established Stanford University. Here he

had a congenial task, to plan out from the beginning

the lines on which a university should be run and to

select what men he liked to help him in the work.

At first all went well, but in 1893 Stanford's death led

to unexpected legal difficulties with regard to his

estate, which seriously hampered the university, and

after this matter had been satisfactorily disposed of

came the earthquake of 1906, which wrecked a great

part of the university buildings. On the morning of

the earthquake Dr. Jordan received an invitation to

become secretary of the Smithsonian Institution ; in

other circumstances he would probably have accepted,

but he felt that it was his duty to stay at Stanford,

and he did so, becoming Chancellor of the University

in 1913, and finally retiring in 191 6, at the age of sixty-

five. He has good reason to be proud of the flourishing

condition and the high reputation of Stanford, and of

the success of its graduates.

Dr. Jordan is a man with high ideals and strong

convictions, and he is a keen observer who has travelled

in many lands. His views on men and matters are



2^,2 NATURE [August i8, 1923

full of interest and demand attention. He is strongly

opposed to the use of alcohol and tobacco, and he

regards war as an out-of-date and anti-democratic

method of settling disputes. At one period he gave

much attention to the reform of the American civil

service, and in recent years he has devoted a great

deal of his time to lectures in America, Europe, and

Japan in the cause of international peace, a subject

on which he has written several books. When a man's

life has been so strenuous and so varied the writing

of an autobiography is a task of some magnitude.

But it was well worth doing, and it has been well done.

We congratulate Dr. Jordan and we thank him.

C. T. R.

The Structure of the Atom,

(i) The Structure of Atoms. By Prof. Dr. Alfred Stock.

Translated from the Second German edition by S.

Sugden. Revised and enlarged. Pp. viii + 88.

(London : Methuen and Co., Ltd., 1923.) 6^. net.

(2) La Thiorie des quanta et Vatome de Bohr. Par

Leon Brillouin. (Recueil des Conferences-Rapports

de Documentation sur la Physique. Vol. 2, i"

Serie, Conferences 4, 5, 6. !£dite par la Societe

Journal de Physique.) Pp. 181. (Paris : Les

Presses universitaires de France, 1922.) 15 francs,

(3) Institut International de Physique Solvay. Atomes

et electrons. Rapports et discussions du Conseil de

Physique tenu a Bruxelles du i"' au 6 avril 192

1

sous les auspices de I'lnstitut International de

Physique Solvay. Pp. vii + 272. (Paris: Gauthier-

Villars et Cie, 1923.) 20 francs.

THE problem of the structure of the atom is one

which for many years has exercised a fascina-

tion for the scientific mind. Its solution demands the

correlation of phenomena from many branches of

physics and chemistry, and the repercussion of the

current ideas on the subject makes itself felt over a

correspondingly wide field. It is a subject on which

no worker in physics or chemistry dare allow his

knowledge to become out-of-date, and in which other

scientific workers take an interest which is by no means

entirely extraneous. Owing partly perhaps to the

distinction and lucidity of some of its famous exponents,

it has also aroused the interest of a wider non-scientific

circle and has won for itself a distinctly " good press."

In the circumstances it is not surprising that books on the

subject, addressed to one or other of these numerous

classes of potential readers, should appear at frequent

intervals.

(i) Prof. Stock's little volume is addressed to the

chemist, and contains a resume of a series of lectures

delivered by him to the works chemists of a well-known
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German manufactory. He attempts to remove what

he describes as the " thorns of theoretical physics and

mathematics " which beset the tender feet of the

chemist who would wander in the " Wonder-garden "

of atomic structure. He has, in fact, pruned so

remorselessly that the book resembles rather a sketch

plan than a garden, showing little more than the direc-

tion of the main paths and the openings into some

of the principal alleys. To abandon the metaphor

which Prof. Stock himself suggests in his preface, the

book contains a fairly complete, but very brief, sum-

mary of the various phenomena which have a bearing

on the problems of atomic structure ; and a still

briefer exposition of some of the current theories. A
very interesting volume could be written around the

synopsis thus provided. The fact that positive rays

and the quantum theory occupy little more than half

a page each, while the theory of relativity is consigned

to a footnote, indicates the extreme condensation

which has necessarily been employed to compress so

vast a subject into so narrow a space. The reader will,

however, learn from its pages how much there is to be

learnt, and a brief bibliography points out the principal

sources from which the English reader can obtain

further information.

(2) M. Leon Brillouin's book " La Theorie des

quanta et I'atome de Bohr " is addressed to the serious

student of the subject. It forms the second volume of

the series of reports which the Society Journal de

Physique is publishing on various aspects of modem
physics, and maintains the high standard which was set

by M. de Broglie in his initial volume, " Les Rayons X."

Probably no student of physics is entirely ignorant bf

Planck's quantum theory, and its apphcation to

thermal radiations, or of Bohr's daring and brilliant

extension of the quantum principle to the nuclear atom

of Sir Ernest Rutherford which resulted in the calcula-

tion of the hydrogen spectrum, and the evaluation of

Rydberg's constant; certainly one of the greatest

achievements of theoretical physics in modem times.

The later developments of the theory- are far less

known, nor has it been, up to the present, at all an easy

matter to become acquainted with them. The original

memoirs of Bohr and other distinguished workers on

the same problem are scattered through the pages of

many periodicals in many languages. Moreover, as

was inevitable in a problem so complex as that of the

motion not of three only but of many attracting and

repelling particles, there have been numerous false

starts and incorrect conclusions, and it has not infre-

quently happened that, after mastering with some

difficulty one of these essays, the student has

found to his chagrin that it has been superseded by

later work. It must be confessed, too, that the pioneers
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of the theory, in their preoccupation with the extension

of the subject, have not had too much pity on their

weaker brethren, and it has not always been easy to

discover either the exact nature or the physical basis

of some of the principles to which they appeal. M.

Brillouin's lucid and authoritative survey of the

whole subject is, therefore, particularly welcome and

valuable.

It was a happy inspiration on the part of M. Brillouin

to preface his main thesis with two preliminary chapters

on the quantum theory of radiation. It is a subject on

which the author has himself done much valuable work,

and his excellent, though brief, account provides a

firm basis for the developments which follow. The

succeeding chapters on the theory of Bohr, on its

applications to atomic structure, and in particular the

account of the principles of selection and correspond-

ence, are equally illuminating.

It is not to be expected, from the very nature of the

subject, that the volume should be easy reading. The

author has not shirked the very considerable mathe-

matical difficulties which are involved in the theory.

He has, however, minimised them as far as is consistent

with a proper understanding of the argument. Though

it cannot be promised that the average student of

physics will find his progress through the volume an

easy one, he may be assured that his labours will be

rewarded by a completer knowledge and a deeper

appreciation of this important subject.

(3) It is in no way derogatory to M. Brillouin's

excellent treatise to say that it is surpassed in interest

by the report of the proceedings of the council of dis-

tinguished physicists who assembled in Brussels in 192

1

under the presidency of Prof. Lorentz and under the

auspices of the Solvay Institute. The number and

distinction of the participants, each a master in his

own particular branch, and the variety and importance

of the subjects considered would in themselves suffice

to raise high expectations. It may be said at once

that, in the main, these expectations are fully realised

by the volume which is now to hand.

Each of the twelve closely related subjects chosen for

discussion was introduced at the Conference by a report

on the actual position of the subject, and these reports

make up the main part of the text. Thus Sir Ernest

Rutherford reports on the structure of the atom,

M. de Broglie on the quantum relation in the photo-

electric effect, Prof. Kamerlingh Onnes contributes an

account of his work on paramagnetism at low tempera-

tures and on the super-conductivity of certain metals

at low temperatures. Prof. Bohr gives an account of

the application of the theory of quanta to atomic

problems, which is supplemented by a report from

Prof. Ehrenfest on the principle of correspondence.
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It is natural that the different authors should develop

their subjects in slightly different ways, and should

assume slightly different degrees of previous knowledge

amongst their distinguished colleagues, or perhaps we

should rather say among the wider circle of readers for

whom the reports were ultimately destined. In most

cases, however, the reports are so well conceived and so

lucidly expressed that the reader with only an element-

ary knowledge of the subject will have little difficulty

in following a very considerable part of them. It is,

in fact, an open question whether such a reader, at

the expense of a httle judicious " skipping " of the

more recondite portions, would not attain a better

appreciation of the present position of atomic physics

from this volume than from many of the works osten-

sibly written for his special benefit. This, of course,

does not apply to the one or two reports of a mathe-

matical character, such as the profound suggestions of

the president, Prof. Lorentz, in his notes on the theory

of electrons which opens the volume.

In addition to their expository value, these reports

have the great merit of opening up new avenues

for discussion and experiment. In dwelling on the

very considerable achievements which have been

brought about, partly by the appHcation of quantum

theories to atomic problems, i t is apt to be overlooked

that these theories present formidable difficulties in

addition to the fundamental one of explaining them-

selves. These difficulties are clearly raised in the

discussions which follow the reports, and perhaps in

none of them more clearly than in Prof. Barkla's dis-

cussion of M. de Broglie's report on the photoelectric

effect. The discussions, which are excellently reported,

are full not only of scientific but also of human interest.

To the physicist, whether mathematical or ex-

perimental, in need of a subject for research they

offer an ample choice of problems of fundamental

importance.

It is to be regretted that so long an interval has been

allowed to elapse between the meetings of the council

and the publication of its report. It was not to be

expected that the members of the council would allow

two years to elapse before attempting the solution of

some of the problems raised, and still less to be expected

that their attempts should be entirely without success.

In some particulars, therefore, the subject has advanced

beyond the stage indicated in the reports. In the

main, however, this applies only to minor problems.

If it is true that intellectual satisfaction results from

the discovery rather than from the knowledge of truth,

a perusal of this volume will convince the reader that in

this portion of physics he may confidently expect to

find intellectual satisfaction for many years to come.

J. A. C.

G I
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The Ascent of Sap.

The Physiology of the Ascent of Sap. By Sir Jagadis

Chunder Bose. (Cossimbazar Endowment Publica-

tion.) Pp. XV + 277. (London: Longmans, Green

and Co., 1923.) x6s. net.

THE author supplies in this book further ingenious

experimental devices in which use is made of

automatic recording methods and of various methods

of magnifying small movements. The rate of ascent

of sap is measured by a mechanical method recording

the re-erection of a drooping tissue as sap enters it,

and by an electrical method in which a quadrant

electrometer is used to determine change of electro-

motive force between two points, one of which

changes in turgor. By placing one electrode, carefully

insulated save at the point, upon a graduated micro-

meter screw movement, the instrument becomes an

electric probe by which the most vigorous changes in tur-

gor are traced in the Dicotyledon stem to the living tissues

in the region between inner cortex and vascular tissue.

The usual simple potometer experiment is modified

into a recording potograph, whilst an ingenious bubbling

method is introduced to measure the absorption of

water by a cut shoot, and thus indirectly its tran-

spiration, under varying conditions.

Many interesting observations are recorded in this

account of work in the Indian climate, notably the

report upon the exudation of sugar solution from

cut surfaces in the stem apex or the inflorescence of

the palm. This exudation is shown to be quite inde-

pendent of any direct supply of sap from the absorbing

system of the root.

The author's attempt to reinterpret the phenomena

of the ascent of sap in the light of his new experiments

is not convincing. As the result of a discussion of

earlier work, mainly based apparently upon the Enghsh

translations of the text-books of Haberlandt, Jost and

Pfeffer, it is concluded that transpiration from the

leaf and exudation from the root do not provide an

adequate mechanism for the ascent of sap, whilst the

role of osmosis is dismissed in two paragraphs. As

opposed to this inadequate mechanism is advanced
" a theory of cellular pulsation according to which the

hquid is injected by the living cells into the wood-

vascular tissue."

Later, the role of the xylem vessel seems practically

to disappear
—

" The uni-directional propulsion of sap

depends upon a sequence of pulsation from cell to cell.

The sap expelled during the contraction of any one

cell is absorbed by a cell higher up during its phase of

expansion. There is then a propagation of a wave of

contraction, preceded by one of expansion, in conse-

quence of which the sap is, as it were, squeezed forward.
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A succession of such waves maintain the continuous

ascent of sap." Though this may Ije clear to the

author, the reviewer feels himself no nearer an under-

standing of the actual movement of sap in the plant.

The demonstration of this mechanism rests upon

experimental evidence that temperature, poisons, and

various other external factors affect similarly sap

movement and the pulsating mechanism, and upon a

demonstration of electro-motive forces in tissues which

are assumed to be manifestations of changes in cell turgor.

The experimental evidence is, however, not employed

critically ; thus it is argued that transpiration is not

essential to the ascent of sap because the author's

mechanical method shows a rapid rise of sap in a

partially wilted chrysanthemum shoot when the cut

end is placed in water, although the surface, both stem

and leaf, had previously been coated with vaseline.

A Metric Campaign.

World Metric Standardisation : An Urgent Issue. A
Volume of Testimony urging World-wide Adoption of

the Metric Units of Weights and Measures—Meter-

Liter-Gram. Compiled by Aubrey Drury. Pp. 524.

(San Francisco : World Metric Standardisation

Council, 1922.) 5 dollars.

FOR several years an intensive propaganda has

been carried on by the " World Metric Standard-

isation Council " on both sides of the Atlantic in

furtherance of the objects indicated in the title of

this book. Apparently self-appointed, its executive

includes a number of men prominent in poUtics,

commerce, and engineering, mainly resident in the

United States, but representing also Canada and

Great Britain, and the council has members and

correspondents in almost all countries. It is under

the direction of this body that the volume before us

has been compiled, bringing together a vast amount

of information and data regarding the " master

standards " of the world, and aiming, of course, to

promote their adoption in the United States and the

British Empire for all commercial transactions. It

is pointed out in the introduction that far less

opposition has been raised to the adoption of the

litre and gram than to the metre, which is very much
more closely related to industrial processes than the

units of mass and volume ; but on the other hand,

it is not proposed to impose the use of metric measures

upon production—only upon distribution.

A large proportion of the work consists of quotations

from the reports of committees which have investigated

the subject at various times, the writings and speeches

of individuals, and Bills which have been introduced

into Congress and Parliament, as well as resolutions
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recorded by public bodies in favour of the metric

movement ; there are also lengthy lists of municipal

authorities^ commercial associations, and manufactur-

ing companies which have definitely adhered to the

proposed reform. The rest of the work is devoted

mainly to the history of metric legislation in the

United States and the British Empire, selected articles

on the metric system, and a comprehensive bibliography.

From what has been said, it will be seen that the

contents of the book are somewhat heterogeneous,

and in parts reminiscent of a collection of press cuttings
;

it necessarily presents only one aspect of the question,

being propagandist in the extreme. We cannot

conceive of any reader faithfully perusing its pages

from cover to cover, any more than he would an

encyclopaedia, but as a storehouse of opinion, anecdote,

and similar material for the apostle of metric weights

and measures to draw upon it will exercise considerable

influence upon the rate of progress towards " world

metric standardisation." A good index facilitates

reference to the principal topics and authorities dealt

with in the book, which is dedicated to James Watt

as the originator of the decimal method of measure-

ment, and contains many portraits of its advocates.

In Great Britain there is at present little evidence

)f a popular demand for the compulsory adoption

)f the metric system, though Chambers of Commerce

j^and the Trade Union Congress annually pass resolutions

advocating the reform ; the Decimal Association,

whilst continuing its metric propaganda, is devoting

attention mainly to the decimalisation of the coinage,

with the adoption of the " high-value penny " (one-

tenth of a shilling, the latter retaining its present

value) as the principal item in its programme. In

the United States, where the benefits of decimal

coinage are already enjoyed, strong efforts are being

put forth to add thereto the advantages of decimalised

weights and measures, and a Bill is now before Congress

for that purpose. The energy devoted to the campaign

in that country, of which the volume under review

affords striking evidence, commands our admiration
;

but it must be admitted that the opposition to the

movement in certain quarters is both bitter and

powerful. A. H. A.

Our Bookshelf.

Catalogue of Scientific Papers. Compiled by the Royal
Society of London. Fourth Series (1884-1900).
Vol. 18: Q-S. Pp. iv + 1067. (Cambridge: At
the University Press, 1923.) 9Z. net.

From the outset this monumental work has occupied
a very high position as a trustworthy work of biblio-

graphical reference—due to the judicious extension of

its range, the faultless accuracy of its entries, and the
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critical examination to which its author headings have

been subjected. It is international in scope and appeal,

but of purely British manufacture, and is now nearing

the completion of the first century of its labours, for the

final volume of the present series is promised next year.

At first sight it might appear a tolerably simple matter

to assign to their proper author headings a collection

of carefully prepared transcripts of the titles of papers
;

but this view would not be confirmed by any cataloguer

or indexer of experience. Initials of the forenames of

writers have to be expanded, entries under writers of

the same name and forenames to be distinguished,

pseudonyms to be unmasked, and changes of name
accounted for. With the spread of Western science to

the East, the difficulties of accurate editing Jiave

multiplied. Nevertheless the standard of sound

workmanship set by the editors of the earlier volumes

has been maintained.

No great loss, we think, has resulted from the partial

elimination in the present series of references to serials

containing reprints, abstracts or translations of original

papers. The retention of these refere;ices in the case of

papers written in the less familiar languages serves most

practical purposes of research. We trust that in the

concluding volume Dr. Forster Morley will furnish us

with complete statistics of the number of papers and

their authors for the period 1800-1900, together with a

chronological table or graph showing the rate of growth

of scientific periodical literature for the same period.

Handbookfor Electrical Engineers : a Reference Bookfor
Practising Engineers and Students of Engineering.

Compiled by a Staff of Specialists. Edited by H.

Pender and W. A. Del Mar. Pp. xxiii + 2263.

(New York : J. Wiley and Sons, Inc. ; London :

Chapman and Hall, Ltd., 1922.) 305. net.

The many engineering researches both theoretical and
experimental which have been carried out in recent

years have created a demand for handbooks which will

give the practical results obtained in a way that can

be readily understood. The principal articles in this

work under notice are written by well-known engineers

and professors. The arrangement is excellent and there

is practically no overlapping. It contains more theory

than is usually found in similar works. The mathe-
matical symbols are very clearly printed, the diagrams

are excellent, and the index is very complete and well

arranged. Although there are many references to

radio communication, " wireless " is not mentioned.

We are pleased to see that both " ground " and " earth"

are given. The word " hydrology " is used to denote

the " science of water." In water power engineering,

for example, hydrological data such as the rainfall,

natural drainage, and the velocity of the stream are

required.

The Evolution of the Conscious Faculties. By Dr. J.

Varendonck. Pp. 259. (London : G. Allen and
Unwin, Ltd. ; New York : The Macmillan Co.,

1923,) 12^. 6d. net.

This book contains much valuable matter in the

shape of introspective analysis, experimental investiga-

tion, and critical examination of theories, of the

mental faculties. Dr. Varendonck leaves the im-

pression of an enthusiastic and competent student of
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conscious processes. He takes Bergson and Freud
as his directors. He follows Bergson in distinguish-
ing two kinds of memory, but he names them re-

duplicative (Bergson 's pure memory, the integral record
of the past) and synthetic (Bergson 's habit-memory).
He also follows Bergson in the view that memory is an
essential factor of perception. His method, on the
other liand, closely follows the kind of analysis with
which fVeud has familiarised us in the " Traum-
deutung," but unlike Freud he lays no emphasis on
the sex motive, nor is he in any way obsessed with
the idea of symbolism. It is a sane and useful discussion
of the nature and origin of intelligence.

The Principles of Geography, Physical and Human.
By Dr. E. G. Skeat (Mrs. Woods). Pp. 432. (Ox-
ford : Clarendon Press ; London : Oxford Uni-
versity Press, 1923.) 6s. 6d. net.

Dr. Skeat has produced an attractive book, fresh in

outlook, inspiring and thoroughly readable. We miss
with gratitude the wearisome reiterations of the
ordinary run of text-books and find the author continu-
ally turning to original sources and taking new points
of view. Both matter and style commend the book
and give it a place by itself. The greater part treats
of the physiographical side of geography, but the
concluding section gives an excellent introduction to
human geography. There are many well-selected
diagrams, sketch-maps, and illustrations, and a copious
bibliography. The book is too advanced for most
school work, but should prove valuable to teachers of

geography. Its careful use could not fail to improve
the teaching of the subject.

The Contact between Minds: a Metaphysical Hypo-
thesis. By C. Delisle Bums. Pp. x + 138. (Lon-
don : Macmillan and Co., Ltd., 1923.) 75. 6d. net.

Mr. Burns has produced a very clear argument. It

avoids the epistemological problem of intercourse, and
the psychological problem of the genesis of knowledge,
and narrows itself to the discussion of the nature of
our knowledge of other minds. The traditional view
that the existence of other minds is an inference is

rejected, and it is held that the knowledge of them is

" enjoyment " in the technical philosophical meaning
of the term. Mr. Burns conceives knowledge realistic-

ally as the contemplation of objects compresent with
the mind which knows itself in the contemplating.
Other minds are known, he thinks, not as objects
contemplated, but as our own mind contemplat-
ing. It is a thoughtful essay on a problem of deep
interest.

Readable School Chemistry : a Book for Beginners. By
J. A. Cochrane. (Bell's Natural Science Series.)

Pp. x + 84-f-8 plates. (London : G. Bell and Sons,
Ltd., 1923.) 2s.

Mr. CocHRAiSTE's book deals historically, and to a
certain extent popularly, with the ground usually
covered in a first year's course of chemistry. It

contains interesting biographical details of the great
founders of the science, and deals with their important
researches. These are supplemented by brief notes
on modern chemistry, and the book is well illustrated
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with portraits. Mr. Cochrane's book should be ver>

useful and interesting to beginners in chemistry, and
its very moderate price brings it within the reach oi

all students. On p. 30 the name should 1 I'
and on p. 64 " Warltire."

An Introduction to Theoretical and Applied Colloid

Chemistry :
" The World of Neglected Dimensions."

By Prof. Wo. Ostwald. Authorised Translation from
the Eighth German edition by Prof. M. H. Fischer.

Second and enlarged American edition. Pp. xiii-»-

266. (New York: J. Wiley and Sons, Inc. ; London;
Chapman and Hall, Ltd., 1922.) 125. 6d. net.

The new American edition of Wo. Ostwald's book c^n

colloid chemistry is a translation from the eighth

German edition. The author's lecturing tour in

America appears to have taught him how to present the
difficult subject of colloids in its simplest and most
dramatic form. The great success of the book is a
tribute to the completeness of the education thus

received.

A Text-book of Inorganic Chemistry. By G. S. Newth.
New and enlarged edition. Pp. xiii -1-772. (Lon-
don : Longmans, Green and Co., 1923.) 85.

Newth's text-book has been found useful for so long

that it needs no description. The new edition has

been revised and brought up-to-date, and will be found
as clear and accurate as former editions. The sections

on modern advances are very readable, and this side

of the subject has not been overdone. In one or two
instances the revision has perhaps not been so complete
as it might have been : the long descriptions of the

Leblanc process and the chamber process seem out of

proportion in comparison with the ver>' short sections

on the ammonia-soda and contact processes.

Electrical Horology. By H. R. Langmand and A. Ball.

(Lockwood's Technical Manuals.) Pp. xi-l-164.

(London : Crosby Lockwood and Son, 1923.) 75. 6d.

net.

There are scarcely any books which give an accurate

account of the progress that has been made in recent

years in applying electric currents to horology. The
explanations given in this work are confined mainly
to the essential parts of the mechanism and the electrical

and mechanical principles which they illustrate.

Inventors of electric clocks who, as a rule, have only a
hazy knowledge of what has been done previously,

will find this book helpful.

The Phase Rule and the Study of Heterogeneous Equi-
libria : an Introductory Study. By Prof. A. C. D.
Rivett. Pp. 204. (Oxford : Clarendon Press

;

London : Oxford University Press, 1923.) 10s. 6d.

net.

Prof. Rivett's little book on the Phase Rule deals

mainly with theor}', the various types of equilibrium

being set out under the headings of one, two, three and
four-component systems. It is a useful t)-pe of book
for a worker who wishes to make use of the Phase Rule
in his own work, although less attractive to a general

reader than a book dealing mainly with examples.

1
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Letters to the Editor.

[ The Editor , does not hold himself responsible for
opinions expressed by his correspondents. Neither
can he undertake to returti^ nor to correspond with
the writers of rejected manuscripts intended for
this or any other part of Nature. No notice is

taken of anonyjnous conununications.^

Breeding Experiments on tlie Inheritance of
Acquired Characters.

[At the request of the Editor of Nature, and of
Dr. Kamraerer, I have translated this letter from the
original German into English. Dr. Kammerer has
also sent me the typewritten script of a reply to Mr.
Cunningham, but in an accompanying letter he tells

me that he considers it superfluous to publish this
now, as he is quite satisfied with the reply which I

made to Mr. Cunningham in my letter to Nature
published on June 23. E. W. MacBride.]

To begin with, may I remark that I have not seen
Mr. Bateson's first criticisms of my work (Nature,
July 3, 1919, P- 344) which he cites in the course of
his recent letter. Whilst I was in England, my
colleagues informed me of the contents of Mr.
Bateson's letter of 1919, but I had unfortunately no
opportunity of referring to this letter mvself. I

regret this all the more, since if what I had been
informed of its contents was actually in the letter, it

would not have been possible for me to enter into any
discussion of the subject with Mr. Bateson himself. I

must therefore for the present confine myself to his
most recent letter (Nature, June 2, p. 738) and the
remarks which he made on the discussion which
followed my lecture to the Linnean Society,^ in which
he expressly apologised to me in case I had considered
his previous attacks too rude.

It is indeed remarkable that Mr. Bateson on that
occasion (May 10) did not produce a single one of the
many objections which are contained in his printed
letter of June 2. The general impression which I

gained at the meeting was that he could not think
of any further objection to raise. The " vague
diagrams " which he complained of appear not to
be derived from my original paper (1909, Archiv
ftir Ent. Mech., vol. 28, Plate 16, Figs. 25 and 26),
but—if I am not mistaken—from Plate (" Selektions-
prinzip," 4th edition, p. 469, Fig. 95) in which my
simple figures have been rather strongly altered and
exaggerated.

Mr. Bateson must, therefore, have discovered by
subsequent reflection all that during my demonstra-
tion and lecture he did not see. Otherwise it might
have been possible for me to make him to see what
he did not wish to see ; I would certainly, for his
benefit, have removed the Alytes specimen from the
jar and he would have been able to view it—without
obscuration by glass or background—from all sides
under the lens : I treated it in this way during my
stay in England for many colleagues (as, "^for example,
for Mr. E. C. Boulenger and Sir Sidney Harmer).
On the occasion of the meeting of the Cambridge

Natural History Society, I had at my disposal a
Zeiss binocular microscope. Every unprejudiced
observer could convince himself by its aid that the
skin-area under discussion was of the nature of a
nuptial pad—an area which according to Mr. Bateson
was merely " a piece of thickened blackish-brown skin."
Numerous are the reasons which Mr. Bateson has

given in order to be " absolved from basing broad con-
clusions on his testimony "

; in a word, in order to deny
' Naturk, May 12, 1923, p. 639, column 2, line 10, should read

" m.irroscopic observation," not "microscopic."
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the existence of the nuptial pads. First he questioned
the existence of the pad ; then he suggested it was
merely a black patch of pigment ; then, that it

was present in only one specimen—consequently an
accidental monstrosity ; then he asserted that it was
a shadow which appeared in the photograph ; then,
even that it had been produced by artificial retouching
" in the wrong place," that is to say, on the outermost
smallest finger, where in my untouched photograph
(1919) some dirt had accidentally remained adhering.
The microtome-sections of the pad-tissue, Mr. Bateson
suggested, had been taken from another type of
Anuran ; then, since it appeared that homologous
tissues of other species of Anura were of a different
character, that these sections did not show genuine
pad-tissue.
The most recent communication in which Mr.

Bateson gives the impression which he received from
the specimen which I demonstrated at the Linnean
Society is capable of only two explanations, namely,
either that Mr. Bateson is not an acute observer or
that his theoretical views have affected his vision. In
neither case can he escape the criticism that in describ-
ing " Dr. Kammerer's Alytes " he proceeded with a
rashness unusual in a scientific man, especially when
he makes slightly veiled accusations of " correcting
Nature " against conscientious observers. We may
now enumerate the points on which Mr. Bateson's
" doubtful memory " has led him astray, namely :

(i) It is incorrect to say that my preparation of
Alytes prevented a view of the dorsal aspect of the
hand and only showed the palmar aspect—to make
such a preparation it would have been necessary to
fasten each finger fiat against the substratum.

(2) It is incorrect to say that the black colour is

restricted to the palmar aspect. (Why should Mr.
Bateson assert this when he had not seen the dorsal
aspect ?) Actually the pads extend to the dorsal
aspect and are therefore not " in the wrong place."
It is curious to find Mr. Bateson prescribing to Nature
the " right" place—Nature which has produced much
more " astounding " and " curious creatures " (cf,

Trichobatrachus) than my modest cultures of Alytes.

(3) It is incorrect to say "The right hand showed
nothing special." On the inner side of the wrist-
joint, on the insertion of the ball of the "thumb,"
there has been regenerated^ a distinct dark pad

—

of course, not so large as that on the left hand.

(4) It is incorrect to say that the pad presents only
" a dark uniform surface but no papillary or thorny
structures." I send herewith an enlarged photo-
graph in which " rugosities " can be seen on the edge
of the pad with the naked eye. [I have verified this,

but doubt very much whether the rugosities would
appear in a print reproduced in Nature.—E. W. M.]
Unfortunately this photograph is taken from the
palmar aspect ; it was not foreseen that Mr. Bateson
would criticise this, the most advantageous, position,
in order to deny the presence of the pad on the dorsal
surface, and to call in question the pad-nature of the
whole structure. It is probable that the majority
of my English colleagues have no idea how difficult

it is to obtain a satisfactory photograph in our
impoverished Austria. Of course, at the very first

opportunity I shall have the upper side photographed ;

perhaps Mr. Bateson in his desire for truth will pro-
vide the necessary camera and photographic materials.
Dozens of scientific men have seen the pads and

are now convinced ; only Mr. Bateson has seen
nothing. Unfamiliar as he is with this special depart-
ment, he expects to see the same as can be seen in

• Dr. Kammerer stated at the meeting of the Linnean Society that the
original pad on the right hand had been removed for the purpose of making
microtome sections.—E. W. M.

I



2^8 NATURE [August i8, 1923

liana agilis. His assertion that the pads of Alytes
obstetricans are not pads because they have a different

appearance from those of Rana agilis is as unreason-
able as it would be to maintain that Alytes obstetricans

is not a Batrachian because it does not look hke
Rana agilis.

Lastly, a few words on the question of adaptation.
In my lecture I avoided speaking of adaptation
because this term involves a hypothetical and teleo-

logical element : I feared that to use it might lead

to endless unfruitful discussion. Unfortunately, I

was unable to prevent this ; Mr. Cunningham dis-

cussed his own theory of adaptation in a way that
had little to do with the facts which I had cited. I

definitely declined to enter into this subject in my
reply, simply because it is not usual for the discussion

to wander so far from the subject of the lecture. So
far as the nuptial pads are concerned, may I refresh

Mr. Bateson's memory so far as to remind him that
not only my Alytes but also other Batrachians, and
especially the Discoglossidae (to which Alytes belongs),

have pads on places which never come into contact
with the female ? Bombinator pachypus, for example,
develops pads on two or three toes of the hind foot

(cf. Schreiber, " HerpetologiaEuropaea," 1912, p. 175).
Are these " in the wrong place " or " retouched " by
Nature ?

I willingly admit that the traditional explanation
of the pads, namely, that they are produced by
friction with the skin of the female, may possibly be a
fable : for that reason I have referred to this view
with reserve and scepticism in my paper {1919, pp.

331. 339. 353)- It is true that the spread of the
thickening to regions of the skin which in the copu-
latory act do not undergo friction, is no valid ground
for rejecting the theory. Mr. Bateson has doubtless
himself observed that pressure thickenings and blisters

often extend beyond the original zone of irritation.

But it is by no means impossible, although of course
not proved (Kammerer, 1919, p. 340), that life in

water produces the pads ; if this were so we should
have a case of direct passive production but not of

active adaptation. The correctness of my observa-
tions and their relevance to the theory of heredity,

is not affected whichever of the explanations is

adopted. Paul Kammerer.

Dr. Bateson, in a letter to Nature of June 2,

raises the very interesting point as to whether the
appearances alleged to be " nuptial pads " in Alytes

obstetricans are really such. Whatever their nature,

they are undoubtedly organised structures ; and if

they should prove not to be " nuptial pads," they
will have to be regarded as a new and arbitrary

feature which has appeared after subjection to an
experimentally altered environment for two or three
generations, and which persists for at least a few
generations after a return to normal conditions. In
other words, it would seem that Dr. Kammerer has
had success in an experiment which is almost
analogous to those ancient researches in which was
attempted the reproduction by hereditary means of

a surgically impressed modification.

However, Dr. Kammerer has clearly stated that in

his opinion the only feature of the experiment which
in any way justifies such a view is that the excres-

cences in question are not dependent for their develop-
ment on the presence of a testis, and in this differ from
the nuptial pads of the better known Amphibia Anura.

Dr. Bateson points to two details which make
" the appearance quite unlike that of any natural
Brunftschwielen "

: first, that in Alytes there is a
" dark uniform surface . . . without the dotting
or stippling so obvious in true Brunftschwielen"

;
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secondly, that their position does not correspond to
that of the nuptial pads in Rana agilis.

Lataste's excellent drawings (Ann. Set. Nat. (6).
torn. 3, pi. II, 1876) show that a uniform blackness
of the outer layer of the pad is a chara<
feature of the Discoglossidae (to which Alytes 1

and distinguishes them from other Anura 1 ne
fully developed pads of Bu/o vulgaris are also uni-
formly black, and I have recently found that when
such full hypertrophy of the outer epithelium is

inhibited, as occasionally happens from obscure
causes, it may be induced by making the male
maintain a sexual embrace for a week or two. The
same effect may be produced in the summer condition
of the pad, and I have found that the hypertrophy
takes place even when the male maintains his tonic
embrace on thin air.*

The pad of the Alytes " water-breed " also resembles
that of the Discoglossid Bombinator in having a
complete layer of black pigment in the cutis vera
which would further contribute to the uniform dark
appearance which Alytes so well and characteristically
shows. Photographs show another interesting point.
Very distinct connective-tissue papillae are developed
from the cutis vera in association with the epidermal
spines. Such papillae are but very slightly developed
in the Discoglossidae, though Lataste's picture of Disco-
glossus shows traces, whilst they are a characteristic
feature of the pads of many other Batrachians.
The epidermal spines are very obvious in the intact

specimen, as I have repeatedly seen both with lens
and binocular microscope, and as many others have
witnessed in my presence. Of course, they are
practically impossible to photograph on account of
the glistening of a wet specimen, but a photograph
at least makes clear what areas of skin cire affected.

These include nearly the whole of the palm, the radial
surface of the inner metacarpal and part of the first

phalangeal joint of the thumb, and more or less of
the ventral and radial surfaces of the forearm, passing
over the dorso-radial margin of the inner carpal
tubercle. The Discoglossidae are remarkable for the
very various positions in which the histological

features of Brunftschwielen may manifest themselves,
on the chin, belly, thighs, toes of the feet even ; in

other words, they are not necessarily dependent on
contact with the female for their development. Dr.
H. Gadow has shown me his sketch of the nuptial
pad in Alytes cisternasii, Bosca., where it is developed
on the tip of the thumb, extending on the palmar
surface. Even in the common toad I have frequently
observed the nuptial rugosity extending on to the
palmar surface of the inner carpal tubercle.

Questionable as it is to draw conclusions on
anatomical points by analogy from other animals, it

is even more unsafe to do so as regards their habits
and postures ; Alytes does not belong even to the
same suborder as Rana agilis. De ITsle (Ann. Sci.

Nat. (6), tom. 3, p. 18), in his account of the cervical

clasp of Alytes, says with regard to " les paumes,"
" les applique centre le cou de la femelle." More-
over, although he gives no definite description of the
attitude of the hands during the inguinal clasp, he
describes how, w-ith the fingers interlaced, the two
backwardly directed internal digits participate in the
well-known chafing of the cloaca, which seems to me
anatomically impossible if the hands are so much
everted that the palms do not come in contact with
the pubic region, the groins, or at least the thighs of

the female. Michael Perkins.
Trinity College, Cambridge,

June 16.

' The surgical details of this experiment are of no importance in the

present connexion.
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Light-Quanta and Interference.

In a very important and stimulating paper on the

scattering of X-rays by light elements {Phys. Review,

May 1923), Prof. A. H. Compton suggests that a study
of the problem of scattering by atoms with tightly

bound electrons and by groups of atoms may shed
some light upon the difficult question of the relation

between interference and the quantum theory.

In an investigation of this kind it may be useful to

keep in mind an important difference between an
electron and a light-quantum, which depends on the
fact that generally most of the electron's energy is

unavailable, while the whole energy hv of a light-

quantum seems to be available. This indicates, of

course, that a light-quantum is a simpler form of

matter than an electron or proton.
Roughly speaking, a light-quantum possesses a

large amount of available energy and a small momen-
tum, while a moving electron generally possesses a
small amount of available energy and a comparatively
large momentum. As a rule, then, we cannot expect
a free or lightly bound electron to absorb the whole
energy of a light-quantum. It is indeed possible,

according to the theory of Compton and Debye, for

an electron which encounters a light-quantum hv to

move away with a kinetic energy equal to hv if the
electron has an initial kinetic energy nearly equal to

hv, but this case is not of much physical interest.

When, however, an electron is tightly bound to an
atom, so that some of the energy of an impinging
quantum may be transformed into potential energy,
there is a possibility that the whole energy of the
quantum may be absorbed in a single impact.

If we admit that the energy of a quantum can be
absorbed bit by bit, it does not follow that the type
of absorption considered by Compton is the only one
which can occur. Let us suppose that a quantum hv

after encountering an atom is transformed into a
quantum h{v - dv) travelling in the same direction as the
original quantum. Assuming that the atom (of mass
m) acquires the energy hdv and momentum hdvjc lost

by the quantum, the centre of mass of the atom may
be supposed to move forward with velocity hdvjmc
and a kinetic energy h^{dvYJ2mc^, which is generally

negligibly small in comparison with hdv. The
acquired energy hdv may therefore be energy of

small oscillations about a state of steady motion. To
ascertain the nature of these oscillations we repre-

sent the incident quantum by a field of type

E^ = H„ = o,

where /(/)= C""" COS {pt + a.)dp.

Jo

').

(See Nature, April 28, p. 567.)
The emergent quantum may be represented by a

field of the same type with v -dv instead of v, while the
field which is really effective in producing the oscilla-

tions is the difference of these two, and is of the same
type with

f{^)= T'" COS{pt + a)dp.
Jzniv— di/)

When dv is very small, this represents approxi-
mately a homogeneous train of waves of frequency v.

The small oscillations set up in the atom are thus
specified approximately by a trigonometrical function
of type 2-irdv cos {2irvt + a) and are practically un-
damped and of frequency p. The phenomenon of
interference may, then, be quite compatible with
quantum theory, for it may depend really on an inter-
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ference of small oscillations produced in the atoms
by the quanta. If a number of quanta in phase
strike the same atom, the small oscillation may be-

come large and eventually result in a quantum jump,
but the growth of an oscillation may depend, of

course, on the phenomenon of resonance.

Since we have endowed a quantum with a field, a

single quantum may produce small oscillations in a

large number of atoms in accordance with Compton's
idea, and so a second difficulty in the theory of inter-

ference may not be so great as it seems at first sight.

H. Bateman.
Institute of Technology,

Pasadena, California.

A Mountain Mirage.

As part of a magnificent view from Ben More of

Mull on July 13, my sister and I saw a striking mirage
on the Coolins of Skye. To begin with, Skye and
all the Highlands to the eastward of it were. covered
by a level sheet of white cloud, with the highest

peaks just showing clear and sharp above it. Then,
starting from the sea, this cloud gradually melted
away, and revealed a magnificent prospect extending
far past the Coolins into the mountains of Ross.

But as the cloud first melted it left the Coolins

strangely transformed, each of their jagged crests

drawn up into a fantastic spire. In the course of a
very few minutes this effect died away and the
Coolins took on their natural outline.

This was about 6.30 p.m., summer time. Pre-

sumably the mirage had some connexion with the
cloud sheet ; at one stage of its absorption the sheet

must have been represented by a refracting layer,

which would be very nearly at our eye-level. The
air was remarkably clear, not only to the north but
also to seaward. For some time a long line of the

Outer Hebrides, from about South Uist to Barra
Head, was visible, pale but perfectly clear-cut.

E. Leonard Gill.
Royal Scottish Museum, Edinburgh,

July 18.

Probable Aeolian Origin of Greywether Sandstone.

On reading Mr. C. Carus-Wilson's note (Nature,
March 3, p. 292) referring to the long tubular
holes seen in sarsen stones, which he says suggest
'

' the work of marine annelids, anterior to the con-
solidation of the rock," it struck me that some
important light may be thrown on this subject by
observations made on this side of the globe. First

of all one might suggest that if these were annelid
burrows they would have an average diameter, and
there seems to be no evidence that the greywether
sandstone, with its once softer siliceous matrix, was
of marine origin. In Australia we have a great
extent of country along the coast and inland, covered
with dune formation, and these deposits enclose
enormous quantities of vegetation. Plants that are
growing on or near these dune areas, sometimes
under swampy conditions, are covered over with
sand, which is being blown about the stems of such
grasses, reeds, and shrubs so as to completely enclose
them. When the dune rock, some of which dates
back to the early Pleistocene, has consolidated, a
fracture reveals tubular holes which might suggest
worms, but from their positions, at all angles, as
well as vertical, and from their varied diameter and
outline, are easily traced back to plant origin.

From many years' observations upon our Australian
dunes, I cannot help thinking that here we have a
similar process going on, which obtained during the
arid interludes of the Eocene in the south of England.
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Evidence of cross-bedding, which is inseparable from
this type of rock, would be easily lost, since the
greywethers axe secondarily silicined or " concre-
tionary." From conversation with the late Prof.
Rupert Jones, than whom 1 knew no keener observer,
I gathered that he firmly believed in the rootlet
and stem structure of these perforations (see Geol.

Mag., 1901, pp. 54-59 and 115-125). Another re-

corded instance of enclosed rootlets is^ given by
Wm. Carruthers (Geo/. Mag., 1885, p. 361); who found
in a weathered sarsen stone from Abury a root with
rootlets, which he doubtfully ascribes to a palm, and
in the position of growth.

It would be interesting to discover any positive
evidence of cross - bedding in these white Tertiary
sandstones. The Bagshot sands, by the way, both
in Surrey and Kent, are often strikingly and steeply
cross-bedded, and this, from a study of our dune
rock in Victoria, points to aeolian formation rather
than to marine current action. Fredk. Chapman.

National Museum, Melbourne,
June 15.

Barometric Pressure in High Latitudes.

I AM much obliged to Mr. L. C. W. Bonacina
(Nature, July 21, p. 100) for pointing out a clerical
error in my statement concerning the winter and
summer Arctic pressures. The correction gives
greater emphasis to my contentions.
My point is that in the Arctic regions, even during

the winter when the sun's light does not reach the
area to any"^extent, the pressure is low, indicating
a sufficiently warm stratosphere able more than to
counterbalance the effect of the cold lower tropo-
sphere.
The lower troposphere over the polar areas is

undoubtedly very cold, and this cold air often flows
outwards from the poles for some distance. I am
not aware that my views on this point are in conflict
in any way with those of Dr. G. C. Simpson, Prof.
Mohn, or Prof. Bjerknes, except on very minor
points. What I have attempted to explain is not
why these northerly Arctic winds exist, but rather
why they do not blow from the poles to the equator.
The real difficulty, to my mind, is to account for the
westerly poleward winds of middle latitudes.

Mr. Bonacina says " there must, on the average,
be a relatively high surface pressure about the poles."
But all the charts show a relatively low pressure.
However, an outflow of cold air from the poles will
occur if the density of the lower troposphere decreases
with sufficient rapidity as we move towards lower
latitudes ; and this is what actually often occurs, for the
temperature rises as we move from the poles.

R. M. Deeley.
Tintagil, Kew Gardens Road,

Kew, Surrey,

July 20.

Phototropic Compounds of Mercury.

In Nature of June 9, p. 775, Messrs. Venkatara-
maiah and Rao describe " A New Phototropic Com-

XHS
pound of Mercury " of the composition Hg

\ CNS
which they regard as "the most phototropic com-
pound as yet known "

; or that this compound
shows appreciable change in colour on exposure to
light in less time than that required by any other
known phototropic compound. In 1917, while work-
ing in the College of Science, Calcutta, in an attempt
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to prepare (SHgl)„ described by Kay (Trans. Chem.
Soc., Ill, log), without using any organic compound,
I obtained 2HgS . Hgl,, which showed phototropy to
a remarkable degree. The orange yellow powder
turned black very quickly on exposure to sunlij^ht,

but only gradually in diffused daylight. On keeping
the black powder in the dark, the reverse change took
place. At room temperature, it took several hours
to recover, but at higher temperatures the change of
colour was quicker ; at about 85° C, for example,
only a few seconds. Both varieties had the same
chemical composition. This substance was exhibited
before the Indian Science Convention of that year,
and a preliminary note was published in the Re|X>rt of
the Indian Association for the Cultivation of Science,

191 7. Since then I have found that phototropy is

exhibited more or less by all the complex sulphides
of mercury of the general formula HgS . HgX, or
2HgS . HgXj, where X is a halogen or a monovalent
acid radicle, including CNS, of which aHgS . Hgl, is

the most sensitive.

The sensitiveness to light depends to some extent,
as might be expected, on the nature and area of the
surface exposed. I have found that paper coated
with an emulsion of 2HgS.Hgl2 in gelatin is much
more sensitive to light than the powder. In fact, it

turns black more quickly on exposure to light than
the ordinary gelatino-chloride paper used in photo-
graphy. But it is very curious that in this case the
reverse change of colour does not take place on
keeping in the dark or heating. Evidently the gela-
tin somehow prevents the reversal. A detailed
report on these inorganic phototropic compounds will

be published in due course. M. L. I>kv.
Central Chemical Laboratory

Kirkee, India, July 5.

Melanism in the Lepidoptera and its

Possible Induction.

Believing that light can be thrown on some of the
problems of evolution by an experimental investiga-
tion of the development of melanism in lepidoptera,

we have been studying the influence of the food
plants growing in critical areas, and also of inorganic
substances likely to occur in or on the plants of such
regions, on races of moths imported from non-
melanic districts. Our cultures have been reared at
two centres ; some at Birtley (Durham), an area
producing a very large number of melanic sp)ecies,

and others at Hexham (Northumberland), where
melanism is much less prevalent, although not absent.
The work is not finished, but certain facts seem
worth publishing at once, particularly in view of the
recent controversy as to the value of Kammerer's
experiments.
We began wuth Kentish races of Tephrosia crepus-

cularia Hb., and Kent and Hampshire strains of

T. histortata Goeze, rearing them on hawthorn
gathered by the roadside at Birtley, and in the third

generation of T. crepiiscularia, a species in which we
have proved melanism to be a Mendelian dominant,
obtained one black female in a brood of 23 insects.

T. histortata, on the other hand, showed no change
in the fourth generation, at which stage the eggs
from one pairing were sent to Hexham and others
reared at Birtley, where in the next (fifth) generation
one black female was obtained from about 90 pupae.

The eggs at Hexham, cousins to those at Birtley,

were divided into four batches, the larvae in one
case being fed on local hawthorn and in the others
on hawthorn impregnated with a metallic salt. In
each culture one or two black moths appeared, the
broods averaging two dozen in number.
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In 191 8 pupae of Selenia bilunaria Esp. were obtained
from Kent, and broods resulting from these reared

at Birtley on hawthorn from the roadside. In the
following year the spring brood, the second lot fed

at Birtley, gave a batch of moths containing a large

number of typical insects, several melanochroic forms
together with two insects uniformly leaden black. A
black female was paired with an unrelated typical

male, and Fi and Fg generations secured ; the results

suggested that the melanism was recessive, as in the
allied moth Ennomos quercinaria Hufn. Another batch
of ova was obtained from a typical wild Abbot's Wood
(Sussex) female in July 192 1, and after two generations
had been reared at Birtley, eggs were sent to Hexham.
Some of the larvae were fed on prepared hawthorn,
the salts used being lead nitrate and manganese
sulphate. The moths emerging in the spring of 1923
showed no particular variation, but were paired, and
the treatment continued. The summer brood proved
extremely interesting. The controls began to show
the effects of inbreeding, only 12 moths resulting

from 60 eggs, and 3 of these were dwarfs ; but
there was no melanism. From one batch of larvae

fed on hawthorn containing lead nitrate 12 males and
15 females were bred ; all were of normal size, but
I male was practically black. Another such batch
gave 20 males and 11 females, i male again being
melanic. A fourth section, reared on hawthorn
charged with a manganese salt, yielded ii males
and 9 females ; these displayed both melanism and
melanochroism, 6 males and 2 females being of the
black type, whilst insects absolutely typical were
practically absent. All of these melanic forms are
fairly uniform in colour, showing no markings except
an almost white line such as is so common a feature
of melanic lepidoptera.

In partnership with Mrs. Garrett, one of us recently
directed attention in these columns to the effect of

lead on Smerinthus ocellatus, and the same workers
have now tried it with Amorpha populi, the eggs
originating with a wild Hexham female. The larvae

again fed up more rapidly, but whereas the S. ocellatus

pupae were heavier, those of A . populi were about
15 per cent, lighter than those of the controls. They
were perfectly healthy, however, and moths were
obtained from every pupa save one. Though there
was no definite melanism, there was a tendency
towards it, the colours being more intense and the
markings more clearly defined ; the difference was
sufficiently great to enable one of us, who had not
seen the moths before, to sort them correctly without
any clue as to their history.

As the investigation is being continued, and the
study of the inheritance of the induced melanism well
in hand, we content ourselves with a mere statement
of the facts ; next summer we hope to be able to
publish fuller details. F. C. Garrett.

J. W. Heslop Harrison.
Armstrong College, Newcastle-upon-Tyne,

July 27.

The Reported Meteorite at Quetta.

The issue of Nature of May 26, p. 704, contains
a short communication from my Department cor-
recting a report concerning the fall of a meteorite at
Quetta. Further inquiries make it desirable that the
opinion in that letter should be modified. Though no
traces of a meteorite can be identified in the material
collected, it does not necessarily follow that a meteorite
did not fall.

During a storm at Quetta on the afternoon of
January 25 last, a large ball of fire is reported to have
fallen and struck a stack of baled bhoosa (chopped
straw) in the Military Grass Farm Stack-yard. The
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stack, composed of 12,800 bales, was for the most
part consumed by fire, and amongst the ashes were
found some three tons of a hard dark stone. Portions
of this stone were forwarded to the laboratory of the
Geological Survey and found to consist of slag, parts

of which showed a ropy structure and slightly

scoriaceous texture. As we were informed that no
one had actually seen the fireball strike the stack, it

was at first thought that the latter was ignited by a
simple flash of lightning. Later information, how-
ever, makes it possible that a meteorite did actually

fall into the bhoosa stack. Not only was the " ball

of fire " witnessed by several people, but the men
who were set to work on top of the stack extinguishing
the fire immediately after its outbreak reported a
hole in the stack 18 inches wide, and their observation
was confirmed by Conductor Trewhella, who noticed
that the hole led towards the centre of the stack.

The possible sequence of events may be recon-
structed as follows : The bhoosa was struck and
ignited either by a meteorite which burned its way to
the base of the stack, or by a simple flash of lightning.

The intense heat fused the iron bands binding the
bales of bhoosa, and this iron combined with the silica

in the bhoosa itself or with any mud roofing which
may have been present. Mr. A. J. Gibson, of the
Punjab Forest Service, has reminded me that the
tissues of the Gramineae contain an unusually large

percentage of silica, and 12,000 bales would probably
supply sufficient to form most of the three tons of
slag, consisting of silicate of iron, free iron, and
impurities.
The meteorite, if there were one, was itself probably

of iron, and would have mixed with and become part
of the fused slag. Unmelted fragments of the iron
bands of the bhoosa bales were found in the cooler

portions of the melt. In such circumstances it is of

course impossible to identify any remains of a
meteorite in the slag. E. H. Pascoe

Geological Survey of India, (Director).

Simla, July 9.

Scientific Names of Greek Derivation.

In Nature for July 7, p. 10, Prof. Cole criticises
' American authors " for using the term dinosaur,
instead of clinging as he does to " deinosaur." In a
previous number of Nature (July i, 1922, p. 21) the
reviewer of an article on the Deinodontidae takes the
authors to task for not using " what is now con-
sidered the more correct rendering of the Greek, as
Dinodontidae." What can a poor American author
do to be saved ?

In fact, the usual custom among American and
Canadian palaeontologists has been to follow the rules
of the International Code for names of genera and
families, and otherwise adhere to the original spelling
of scientific names, although some of us have had
sufficient classical training to dislike having to use
badly composed or wrongly transliterated names.
Dinosauria was Owen's spelling of the word and
Deinodontidae is formed according to the rule from
the radical of Leidy's genus as originally proposed.
While the rules and recommendations of the Code

are a sufficient guide for future coining of names, its

retroactive applications are not altogether clear, and
it does not provide any definite guide for the spelling

of the larger group names or other scientific termino-
logy. Is there any scientific dictionary to which
one could refer as internationally authoritative ?

Or could the matter be taken up by the next inter-

national congresses of zoology and geology ?

W. D. Matthew.
American Museum of Natural History,

New York, July 17,

G2
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Hardness Tests.

EVERY one has a general idea of what is meant by
hardness—that the diamond is harder than steel,

and steel harder than copper. The workman judges
of hardness as the resistance of a material to the action
of his cutting-tools or files. But there is as yet no
rational definition of hardness. A property connected
with hardness is resistance to abrasion or wear. As
Sir Robert Hadficld has said, rails are demanded
which will not wear out quickly and tyres which will

not need renewing every few months. It was entirely

for these reasons that modern qualities of steel were
produced. To some extent hardness is opposed to

ductility or toughness. Very hard materials are

generally brittle. The engineer requires a material in

which hardness is obtained without too great a sacrifice

of toughness.

The earliest scale of hardness is that proposed by
Moh. He selected ten minerals arranged in order such
that each would scratch the one next below it in order
and be scratched by the one above it in order. On
this scale talc has a hardness i and diamond a hardness

10 ; iron has a hardness of 4-5. But the scale is qualita-

tive only and arbitrary. Prof. Turner has used a
balanced lever turning on a knife-edge. The free end
carries a diamond. The surface to be tested is

polished. The hardness is taken to be the weight in

grams on the diamond necessary to produce a definite

scratch. The method is useful, but there are practical

difficulties in applying it. Recently Mr. Hankins, at
the National Physical Laboratory, has modified this

test. He uses a diamond shaped so as to produce an
indentation furrow rather than a scratch.

The diamond is loaded with weights and drawn over
the surface to be tested. The widths of the scratches
with different weights is measured, and it is found that
the square of the widths plotted against the weights
fall on a straight line passing nearly through the
origin. Hence Mr. Hankins takes as the hardness
number the quantity

k =
,,,2 - n'

where P is the load on the diamond, w the width of

scratch, and p and q small constants not depending on
the material tested.

Various investigators have used an indentation
method for determining hardness. Such a test is very
suitable for ductile metals, but how far it is applicable

to brittle materials is uncertain, though this is not of

practical importance. The indenting tool has been a
knife-edge, ball, cone, or pyramid.

In 1895 ^^d 1900 Lieutenant-Colonel Martel com-
municated two very interesting papers to the Paris

Congress on Testing Materials. He used chiefly a
falling monkey with various forms of indenting points
and various heights of fall. He concluded that (i)

for a given material the work of indentation is pro-
portional to the volume of the indentation and in-

dependent (within limits) of the form of indenting tool

;

(2) that the pressure causing indentation is at each
instant proportional to the area of the indentation
normal to the pressure. If V is the volume of the
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indentation, P the weight of the monkc}, .... i >

height of fall, then Mattel's hardness number 1

in kilogram-millimetre units.

About 1900 Brinell introduced the indentation test,

which has been most widely used. A ver>' hard steel

ball 10 mm. in diameter indents the material by a

gradually applied load of 3000 kilograms, which rests

on the ball for some seconds until the indentation is

complete. The radius of the indentation is measured
by a microscope. If P is the load, a is the radius of

the indentation, and r the radius of the ball, then

Brinell's hardness number is

H =
2jrr(f - \/r* - a^)

The quantity in the denominator is the spherical sur-

face of the indentation ; and the units are kilograms

and millimetres. In practice it is necessary to use a

smaller load for soft materials and sometimes to use

a smaller ball. Then the hardness number obtained is

not the same unless the load Pj and the ball radius r^

satisfy the condition

This is Meyer's law confirmed by Mr. Batson, of the

National Physical Laboratory. If the law is complied

with the indentations are geometrically similar.

Prof. Ludwik uses a right-angled cone instead of

a ball, so that the radius and depth of the indentation

are equal and the indentations for different loads are

similar. He also takes the hardness number to be

the load divided by the conical area of the indenta-

tion.

Prof. Foppl placed two cylinders of the material to

be tested at right angles and pressed them together in

a testing machine. The pressure per unit of flattened

surface is taken as the hardness number. Prof.

Henderson, of Greenwich, has introduced a similar test,

the material being in the form of square prisms.

For ordinary materials of construction, Brinell's test

has proved most useful. It rather fails for very hard

materials from the smallness of the indentation and

the distortion of the ball, and efforts have been made
to find another test or to revive the scratch test for

such cases.

A new instrument which appears to be very sensitive

has been introduced recently by Messrs. E. G. Herbert,

Ltd., of Manchester (see Nature, April 28, p. 583).

This consists of an arched pendulum weighing 2 or 4
kilograms. At its centre is a ball i mm. diameter of

ruby or steel. By adjusting screws the centre of gravity

of the instrument can be made to coincide with the

centre of the ball. A weight over the ball can be

adjusted to lower the centre of gravity of the instrument

to o'l mm. below the centre of the ball when the time

of swing on a very hard surface is 10 sec. A
level tube over the ball is graduated from zero at one

end to 100 at the other. Two scales of hardness are
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proposed : (i) Inclined to zero and left, the reading of

the level bubble at the end of the first swing is taken as

the hardness number. The softer the material, when
the indentation due to the weight of the instrument is

deep, the shorter is the swing. (2) The time period of

an oscillation is another measure of hardness. The
time in making ten swings is taken as the hardness

number. Thus the time of ten swings on glass is

100 sec, on hardened steel 50 to 85 sec, on soft

steel 20 to 40 sec, on lead 3 sec. The pendulum

is set in oscillation through a small arc by the touch

of a feather. The sensitiveness of the instrument is

very great, and it gives definite indications with the

hardest materials.

Dr. Stanton has designed an ingenious instrument

in which the deformation of a very hard ball used in

the indentation test is substituted for the deformation of

the material. This gives a much opener scale for hard

materials. But the instrument is one for laboratory

rather than workshop use. W. C. U.

; Structural Colours in Feathers.^

By Prof. Wilder D. Bancroft.

IN pigment colour we have absorption of light due
to the molecular structure of the substance under

observation. We speak of structural colours when
the observed colour is due to, or is modified strongly
by, the physical structure. Typical cases of structural

colour are observed with prisms, diffraction gratings,

thin films, and turbid media. In the case of feathers

we find that the blacks, reds, oranges, yellows, and
browns are pigment colours, but that the ordinary
blues and greens are not blue and green by trans-

mitted light, and that the so-called metallic or irides-

cent colours, such as those of the peacock, are structural

colours.

Biologists have often talked of prismatic or diffrac-

tion colours, apparently because those were the only
structural colours that they knew about ; but they
have never tried to show that any arrangement of

prisms or gratings would give the actual colours

observed. Since prisms and gratings give no colour
in a uniform diffused light, it is only necessary to look
at a feather on the north side of a house, prefer-

ably on a grey day, and all prismatic or grating
colours will disappear. Nothing of the sort happens,
except to an almost neghgible extent, with some
moths.

If we have a turbid medium with fine particles, the
scattered light is predominantly blue—Tyndall blue

—

and the transmitted light is reddish. Familiar
examples of this are skimmed milk and cigarette

smoke. The blue of the sky is also a Tyndall blue,

the scattering being due in large part, however, to
the molecules of nitrogen and oxygen, as was shown
l)y the late Lord Rayleigh. In feathers of the non-
iridescent type, Haecker showed that we have myriads
of tiny bubbles in the horn which scatter the light,

and a black backing which cuts off all transmitted
light. On filling the bubbles with a liquid having
approximately the same index of refraction as the horn,
the scattering ceases and the blue colour with it.

On putting in carbon bisulphide, which has a much
higher index of refraction than the horn, the blue
reappears because we again have a turbid medium.
The blue of the feathers can be reproduced wonder-
fully by heating a hard glass tube until it begins to
devitrify. The myriads of small crystals which are
formed scatter the light, and a beautiful blue is obtained

»I Synopsis of a lecture delivered at University College, London, on
June I, at the University of Aberdeen on June 7, and before the
Manchester Literary and Philosophical Society on July 19.
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if the inside of the tube is coated with a black varnish

to eliminate transmitted light.

In almost all cases of non-iridescent green feathers,

there is no green pigment and the effect is due to the

superposing of a yellow pigment on a structural blue.

This can be shown in a number of ways. If we take

a green feather and boil it long enough in alcohol,

the yellow pigment dissolves and the feather turns

blue. If we expose the green feather long enough

to an intense light, the yellow pigment bleaches and

the feather becomes blue. If we scrape the surface

of the feather with a sharp knife, we can peel off

a layer of yellow horn and the feather again turns

blue.

The metallic or iridescent colours, such as those of

the peacock, were considered by Rayleigh to be the

interference colours of thin films like those observed

with oil films on the streets, while Michelson believed

that they were so-called surface colours from solid

pigments. Fuchsine gives a yellow-green surface

colour quite different from the magenta colour by
transmitted light. Our experiments have satisfied

us that Rayleigh was right and Michelson wrong.

There are no bright-coloured pigments in peacocks'

feathers or in any feathers of that type. In the case

of the peacocks there are triple films, but this is not

so in the neck feathers of the pigeon.

Nobody has ever extracted any bright-coloured

pigment from any iridescent feather, and we have

confirmed this, using a large number of organic solvents.

The change of colour with the angle of incidence is

what it should be for thin films, while magenta shows

practically no change of colour with changing angle

of incidence if one does not use polarised light. If

one swells the feather by exposing it to phenol vapour,

the change of colour is what one would predict from a

thickening of the film. If one destroys the dark

pigment, the colour disappears almost completely,

though it can still be seen at certain angles. It can

be brought back by staining the feather with a dark

pigment. In the white pigeon, the iridescence of the

neck feathers is very difficult to see, but it can be

brought out vividly by staining the feather. Unfor-

tunately the physical structure of the tail feathers of

the white peacock is quite different from that of the

ordinary peacock, and consequently staining does not

develop brilliant colours.

The average thickness of the films in the iridescent

feathers is about 0*5 \i- or 1/50,000 inch.
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Obit
Prof. C. Niven, F.R.S.

PROF. CHARLES NIVEN was born in September

1845, and was one of four brothers who achieved

the distinction of being wranglers. He entered the

University of Aberdeen as a student in 1859, gradu-

ated there with first class honours in mathematics and

natural philosophy. In 1863 he proceeded to Trinity

College, Cambridge, and in 1867 was senior wrangler. In

the same year he was elected a fellow of Trinity College

and was appointed professor of mathematics at Cork.

It was during the tenure of the professorship at Cork

that the greater part of Prof. Niven's contributions

to mathematical and physical science was published.

Between 1868 and 1880 he produced thirteen papers on

various subjects. His first paper, on the application

of Lagrange's equations to the solution of questions of

impact, was published in the Messenger of Mathe-

matics in 1868, and, although the method is implicitly

involved in Lagrange's general dynamical scheme, its

effectiveness in dealing with problems of impulsive

motions had previously not been adequately appreci-

ated. This paper was followed by three papers on

the wave surface, a paper on rotatory polarisation in

isotropic media published in the Quarterly Journal of

Mathematics, papers on the mathematical theory of

elasticity in the Transactions of the Royal Society

of Edinburgh, the Quarterly Journal of Mathe-
matics, and the Philosophical Magazine, and a

paper on a method of finding the parallax of double

stars, and on the displacement of the lines in the

spectrum of a planet, published in the Monthly Notices

of the Royal Astronomical Society. In 1879 he com-
municated a paper on the conduction of heat in ellips-

oids of revolution to the Royal Society, and in 1880

a paper on the induction of electric currents in infinite

plates and spherical shells ; both papers were pub-
lished in the Philosophical Transactions. These two
papers are the most outstanding of Prof. Niven's

writings ; the analytical skill exhibited in them is very

great, and the results obtained are of importance.

In 18^ Prof. Niven was appointed to the chair of

natural philosophy in the University of Aberdeen.

The demands made on his time by the duties of his

professorship and the development of the department
appear to have prevented him from pursuing his

researches farther. In 191 7, however, he sent to the

Admiralty a paper on the theory of the location of

sound in water, which was of service in connexion with

the campaign against submarines, but the paper was
never published. His tenure of the chair at Aberdeen
extended from 1880 to 1922, and during that time the

department of natural philosophy increased greatly

;

in 1880 it was housed at King's College with very

inadequate laboratory accommodation, but later it was
removed to Marischal College, where new and extended
accommodation was provided. The provision of the

new laboratories and other rooms for the natural

philosophy department at Marischal College was very

largely due to Prof. Niven's initiative and energy, and
their successful completion added greatly to the effici-

ency of the department. When natural philosophy
was taught at King's College, only a small number of

the students obtained any training in experimental
work ; with the extended accommodation it became
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possible to give experimental training to a larger

number of students and to a greater extent. Addi-
tional lecture courses for students proceeding to an
honours degree were also instituted.

In March 1922, Prof. Niven developed a serious

illness from which he never fully recovered. He retired

from the professorship at the end of September 1922,
and his many friends hoped that he might enjoy a

period of well-earned leisure, but after a few months
free from work he died on May 1 1

.

Mr. E. J. Banfield

The Melbourne Argus announces the death, in May
or June last, of Mr. E. J. Banfield, at the age of

seventy-one. Mr. Banfield was bom in Liverjxjol on
September 4, 1852, and was the son of Mr. J. W. Ban-
field, of Ararat, Victoria. After having been occupied

for some years as a journalist, he retired in 1897, with

his wife, to Dunk Island, in lat. 17° 55' S., between the

Great Barrier Reef and the Queensland coast. Here
he lived the life of a recluse, occupied in cultivating

tropical produce, and in observing Nature, but he found

time to describe his experiences in three books, " Con-

fessions of a Beachcomber " (1908), " My Tropic

Isle " (191 1), and " Tropic Days " (1918).

The " Confessions of a Beachcomber " gives an
attractive picture of Mr. Banfield's life on Dunk
Island. It describes something of his success in adapt-

ing himself to his novel surroundings, alone with his

wife except for a few natives, and it reveals him as a

man of lovable nature, with a pleasant sense of humour,
and as an acute observer of Nature. The book is full

of the sunshine and luxuriance of the tropics. In

vivid word-pictures it describes the birds which visit

some gorgeous tree to feed on its honey or its fruit,

the productiveness of the banana or the papaw, the

habits of stick-insects or leaf-rolling ants, of dugongs,

turtles, and sucking-fish, and many more of the charms
of the tropics. Wherever Mr. Banfield records his

observations he has something instructive to say ; and
in many cases his narrative is as entertaining as truthful.

He tells us that his retirement was prompted by his

wish to put into practical operation his regard for the

welfare of bird and plant life. " Man destroys birds

for sport, or in mere wantonness, and the increasing

m}Tiads of insect hosts lay such toll upon his crops and
the fruit of the earth which by the exercise of high

intelligence and noble perseverance he has improved

and made plentiful, that the national loss is to be

counted by hundreds of thousands."

Under Mr. Banfield's rule Dunk Island became a

sanctuary for birds, many of which became bold and
familiar. He did not hesitate to incur financial losses

in order to remain true to his principles. A promising

attempt at bee-keeping was relinquished because of

the depredations of two species of bee-eating birds,

which he would not interfere with in order to save his

bees. His death, which took place on the island, was
reported by a passing steamer, to which his wife had
signalled for assistance. His writings are well worth

the attention of zoologists, botanists, and ethnologists,

who will find them to contain much that is illuminating

and interesting. S. F, H.
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Current Topics and Events.

The text of the twelfth Huxley Memorial Lecture,

delivered recently by Sir Arthur Keith, is published

supplementarily to this issue. Its title, " The
Adaptational IMachinery concerned in the Evolution

of Man's Body," admirably defines the greatest of

present biological problems, " infinite in extent and

complexity," and still affording scope for " many
centuries of labour." Such phrases measure the

magnitude of Darwin's influence, exerted steadily for

over sixty years. The Huxley lecturer, speaking

from a vast knowledge of evolutionary biology, says

that we know of no means by which the machinery

of mechanical adaptation can be altered from without.

With Huxley, he believes that the government which

rules within the body of the embryo proceeds along

its way altogether uninfluenced by occurrences or

experiences which affect the body or brain of the

parent. The machinery of adaptation has its " pre-

determined line " of action. We may carp at the

word ; but Huxley's meaning seems clear enough :

he described a sequence in a natural order, not a

consequence of a supernatural order. How far we
have advanced along the thorny path which the great

Darwinians mapped out for us may be judged fairly

from the address itself. The question of use-inherit-

ance is crucial; and while every failure to demon-
strate its occurrence serves only to establish the

Darwinian theory more firmly, there are those who
still hope to find in the intricacies of the problem a

door of escape from the position assumed by Darwin

and Huxley and, we believe, the best and most

philosophical workers in biology to-day. Man, even

scientific man, does not seem altogether willing to

assume his rightful place in the Universe ; albeit the

place which Darwinism assigns to him is funda-

mentally securer and philosophically grander than

any other which individual or collective wit has

designed. We are still far from plumbing the deptn

of wonder of the Universe of which we are a part,

in which we " live, move, and have our being," and

the " many centuries " of Sir Arthur Keith that

separate us from that aim is a phrase that is good

only because it does not bring imagination to a halt.

This aspect of the Darwinian theory is still not widely

apprehended ; none of the natural sciences comes so

near to intriguing the personal prejudices of its

votaries as biology ; but as potent to confuse present

work and thought is that sterilising influence of great

ideas which, while they liberalise for a time, do so

spasmodically. Many workers, all unconsciously,

turn from Darwinism because it does for them not

too little but too much. Forty, thirty, and even

twenty years ago, comparative anatomy and embry-
ology pressed forward irresistibly with Darwinian
enthusiasm. During the " many centuries " ahead

the present reaction will probably have less signifi-

cance than appears now; but, for the clarification of

present work, Sir Arthur Keith's advocacy is timely.

In a lecture entitled " Charles Darwin, 1809-1882 "

delivered to the teachers of the London County
Council on March 21, and now published (London :
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Cambridge University Press, 25. ^d. net). Prof. Karl

Pearson has brought out with great clearness the

importance of the successive revolutions in thought

caused by modern discoveries in astronomy, geology,

and anthropology, unified as the two kitter are by the

crowning achievement of Darwin. Prof. Pearson is

no doubt justified in attributing the comparatively
slow progress of scientific investigation before Darwin
to the fact that even among scientific men the date

of 4004 B.C. was commonly accepted for the creation

of the universe. Many excuses may be offered for

this obsession, but it is fair to remember that the date

represents only the computation by an Irish Arch-
bishop of the figures given in the existing text of

Genesis, and can scarcely be spoken of as having
been " fixed by the Church." Perhaps Prof. Pearson
is a little too much apt to revive the memory of " old

forgotten far-off things, and battles long ago." How-
ever, there can be no doubt of the magnitude of the

revolution effected by Darwin, a revolution which
has made itself felt in every department of human
thought. In view of recent occurrences in America,
it can scarcely be considered unnecessary to insist

once more on the indisputable fact that the doctrine

of evolution, thanks to Darwin, is now as thoroughly

established as any of the great generalisations of

science. Prof. Pearson does well also to emphasise
the admirable personal qualities of Darwin.

About twenty years ago (see Nature, October 20,

1904, p. 602, and December 15, 1904, p. 156) the

performances in Berlin of an intelligent horse

—

" Clever Hans "—were tested by a committee of

psychological experts. The conclusion arrived at was
that the performances of the animal, like those of

the horse " Mahomet," exhibited iix London several

years previously, and of performing animals generally,

depended chiefly upon observations of movements
of the trainer. An experiment carried out by the

Marconi Company in connexion with the Zoological

Society, at Regent's Park on August 9, supports this

conclusion as to the perceptual character of animal

thought. The trainer of an Indian elephant at the

Society's Gardens spoke to the animal from the

British Broadcasting Company's studio, and his voice

was distinctly heard in a loud-speaker arranged

against the elephant-house. Four orders were given

by the trainer, and, though they are always obeyed

immediately when he is near, the elephant took no

notice of them clearly uttered by the trumpet attached

to the wireless receiver. It is possible, of course, that

though the words could be heard easily by the people

present at the experiment and listening for them, the

absence of the trainer deprived the elephant of the

associative relation between sound and action. This

might be tested by connecting an electrophone with

a gramophone record of the trainer's orders, the

trainer himself being present but not actually speak-

ing. We should then learn whether an elephant can

recognise " His Master's Voice," like the Scotch

terrier of the well-known advertisement of gramo-

phones.
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For the protection of inventions, justification of

the patent system is based upon the demands of

natural justice and upon economic grounds of pure

expediency, a justification which has been recognised

in all countries. Similarly for the protection of

scientific ideas which are not inventions, justice

demands a measure of protection even if expediency

speaks with a voice less certain. From time to time,

therefore, the cry is raised for protection to be

accorded to such important discoveries as do not

come within the category of inventions for which

patents are obtainable ; and now the matter is raised

again, this time by the League of Nations. Thus
the Times for July 30 informs us that the Intellectual

Co-operation Commission of the League has decided

to submit to the Council and to the Assembly a draft

convention for the protection of scientific discoveries.

In submitting the draft, the Commission is asking

the Governments to establish for scientific discoveries
" a copyright similar to that granted for literary and
artistic work." What exactly is contemplated by
the proposal is far from clear, neither the general

idea nor the details having come to hand. If, how-
ever, the proposal deals only with the literary expres-

sion of a discovery, as might be inferred from the

Press notice, it is difficult to see in what way the

author of the scientific discovery would in any
manner receive benefit. A discovery once published

may be expressed in many different ways, such that

no one of them need infringe copyright in the others.

If the proposal is nothing more, the addition then to

the legal systems of nations that it will make will be

virtually nil. If, however, it submits a scheme
whereby the discoverer of a natural principle or law
of world-wide utility may receive a reward commen-
surate with the importance of the discovery, it is to

be welcomed on all hands. Even if the proposal

should be found to concern itself only with the

literary expression of a discovery, it may yet serve

a useful purpose, since it may result in directing

public attention once again to the callous neglect of

the interests of those to whom the world in the past

has been so vastly indebted.

A WEEK of great interest has just ended at Oxford

—

one of real importance and significance. The seventh

International Congress of Psychology has just con-

cluded its meeting there, the last one having been
held in Geneva in 1909. For the first time since the

War, psychologists from all parts of the world

assembled to discuss current problems of psychology.

It is mainly due to its president, Dr. C. S. Myers,

director of the National Institute of Industrial

Psychology, that this result was achieved, and that

the entire week passed off so amicably and instruc-

tively. The congress was limited to about two
hundred members, and included representatives from
Great Britain and Ireland, America, Austria, Belgium,

Czechoslovakia, France, Germany, Holland, Hungary,
Japan, Norway, Poland, Roumania, Spain, Sweden,
and Switzerland. They were housed in New College

and in Balliol and Manchester Colleges. There were
numerous papers and discussions upon scientific and
practical aspects of psychology, but no useful purpose
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would be served merely by recounting their titles.

The proceedings opened on Thursday, July 26, with
a meeting at which the president made a happy
inaugural speech, and a letter was read from Lord
Curzon, Chancellor of the University, welcoming the
congress to Oxford. A reception was held the same
evening in the gardens of New College. On the

following afternoon Dr. and Mrs. William Brown
entertained the members of the congress at a garden
party in the gardens of Worcester College. On
Sunday, July 29, the congress listened to a sermon
given by Rev. Canon Barnes in the Cathedral, in

which he alluded to the way in which science and
religion could aid each other. In the afternoon a
delightful excursion was made by river to Nuneham,
where, thanks to the kindness of Lady Harcourt,

the members of the congress were conducted by her

and her daughters over the house and grounds. The
congress ended in the evening of August 2 with a
dinner at Christ Church. Psychologists may feel

justly proud at having achieved so much, not only

in advancing their own science, but also in promoting

peace and goodwill amongst nations generally.

About seventy members of the congress paid a visit

to Cambridge on Thursday, visiting the Colleges and

the Psychological Laboratory, which owes its exist-

ence to Dr. C. S. Myers, President of the Congress.

Mr. H. Spencer Jones, Chief Assistant at the

Royal Observatory, Greenwich, has been appointed

His Majesty's Astronomer at the Cape, in succession

to the late Mr. S. S. Hough.

Applications are invited from persons possessing

an honours degree in electrical engineering or physics,

and having experience of electrical research, prefer-

ably in the technique of alternating current measure-

ments at high frequencies, for the post of a technical

assistant at the Royal Aircraft Establishment,

Farnborough. The applications should be addressed

to the Superintendent.

The following awards for the year 1923-24 have

been made by the Salters' Institute of Industrial

Chemistry, and approved by the Court of the Com-
pany. Fellowships are awarded to Mr. T. B. Philip,

Imperial College of Science and Technology ; Mr-

W. G. Sedgwick, Armstrong College, Newcastle-on-

Tyne ; and Mr. D. T. A. Townend, Imperial College

of Science and Technology. Fellowships are renewed

to Mr. C. G. Harris, Jesus College, Oxford ; and to

Mr. J. H. Oliver, Imperial College of Science and

Technology. Mr. W. Randerson, a fellow for 1922-

1923, having been elected to an Albert Kahn travelling

fellowship for the year 1923-24, is made an honorary

fellow for the year.

The Civil Service Commissioners announj^e that an

open competitive examination for not fewer than

12 situations as probationary^ assistant engineer in

the Engineer-in-Chief's Department of the General

Post Office will be held in London, commencing on

November 6 next. Limits of age : 20 and 25, with

certain extensions. Regulations and form of appUca-

tion will be sent in response to requests by letter

addressed to the Secretary, Civil Service Commission,

Burlington Gardens, London, W.i.

I
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The British Photographic Research Association,
'1 which was the first Research Association to be formed

under the Department of Scientific and Industrial

Research, completed its term of five years in May
last. A thorough and searching investigation of the
work accomplished has been made by the Depart-
ment, which has also taken into consideration the
researches which are either in progress or are con-

templated, with the result that a further grant in

aid for a period of years has been promised. Although
the financial position of the photographic industry,

which is comparatively a small one, is at present at

a very low ebb, it is very satisfactory to note that
the leaders of the industry are so convinced of the
valuable work done by the Research Association,

and of the good results which are likely to accrue,

that it has been decided to carry on its operations.

The Association has had to contend with considerable

difficulties during its first five years, but, under the

directorship of Dr. Slater Price, it has now a well-

established reputation not only in this country, but

also in Europe and America. A number of papers

dealing with fundamental principles have been

authorised for publication in the various scientific

journals.

The Maidstone Museum has set a good example to

other provincial institutions of this class by issuing

a set of post-cards, published at \\d. each, illustrating

its prehistoric collections. These include a clay bowl

attributed to the Bronze Age ;
palaeoliths of the

Chellean period ; a group of eoliths ; some neolithic

flint implements—all found in the vicinity. The

series also includes a set of good examples of Roman
glass.

Our Astronomical Column.
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Research Items.

The Swiss National Park and its Moli.usca.—
First mooted in 1906, a National Park for Switzerland
was finally established in January 1919. It is situate
in the Lower Engadine, almost on the extreme
eastern border of Switzerland, and abutting on the
Italian frontier. It comprises an area of about
151-5 sq. km., and has been put in the charge of a
Commission, which has wisely decided on a complete
investigation of its fauna, flora, etc., a task which
the Schweizerische Naturforschende Gesellschaft has
undertaken to carry out. For the purposes of this
survey, however, it has been resolved to include the
territory to the north of the Park down to the banks
of the Inn, as well as some to the east, so as to furnish
a more satisfactory physical area to deal with as a
whole. The first portion of this undertaking, the
" Molluscan Fauna," by Ernst Biitikofer, has just
been published by the Schweizerische Naturforsche;ide
Gesellschaft in Bd. Iv. of their Denkschriften. If

this be a fair sample the complete work will be well
worthy of its authors. Following a general account
of the characters of the eleven districts into which,
for purposes of description, the district has been
divided, come the molluscan fauna of each, a syste-
matic description of the various species and varieties,
with tables of their horizontal and vertical distribu-
tion, and an excellent bibliography. Close on eighty
forms, if we include those in the appendix, are dealt
with, and the photographs of shells are mostly parti-
cularly good.

Protozoa and Potato Mosaic.—As recently
reported in Nature (July 21, p. iii), Ray Nelson has
reported in America that a protozoal organism is

associated with the phloem of potato plants affected
by the disease known as mosaic, which is usually
grouped among the " virus " diseases in which the
causal organism is assumed to be ultra-microscopic.
The July issue of Phytopathology, the journal issued
by the American Phytopathological Society, contains
no less tlian four brief papers, with which the names
of seven investigators are associated, all pointing out
that the structures described by Nelson are also
present in the phloem of Solanaceous plants which
are not affected by mosaic but, so far as can be
determined, are perfectly healthy. There seems to
be little doubt that Nelson has redescribed and
photographed peculiar protoplasmic inclusions, pre-
sent in the phloem of some Angiosperms but not in
all, and which, as Irving W. Bailey and other writers
point out in Phytopathology, are probably identical
with the " slime bodies " described by Strasburger
(in i8gi) in the phloem of Robinia Pseiidacacia.
These " slime bodies " do not seem to be identical
with nuclei, though they often are seen in contact
with them. Ernst W. Schmidt, in his recent mono-
graph upon the Angiosperm sieve-tubes (Jena, 191 7),
concluded that the nucleus was typically present in
the Angiosperm sieve-tube. Possibly this recent
American rediscovery of these other cytoplasmic
inclusions will lead to a re-exploration of the cytology
of the sieve-tube, a subject which would seem to be
by no means exhausted.

Popi.ARS.—Forestry Commission Bulletin No. 5,
just issued by H.M. Stationery Office, price is. 6d., is

a remarkably full account of the different poplars
which are suitable for the production of timber on a
commercial scale in Great Britain. The first chapter,
due to Prof. A. Henry, is concerned with their
botanical description, and is illustrated with two
plates, showing clearly the distinctive characters of
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the twigs and leaves of the twelve important species
and hybrids. The second chapter, by Mr. W. H.
Guillebaud, who specially investigated the growth of
poplars in the north of France, is devoted to silvi-

culture, and discusses fully propagation, planting,
thinning, pruning, rate of growth and yield. In the
third chapter. Dr. J. W. Munro deals with injurious
insects and Mr. W. E. Hiley with fungi and bacterial
diseases. The last chapter, by Mr. W. H. Dallimore
of Kew, is an admirable account of the character and
uses of poplar wood, and should prove of great
interest to both landowners and manufacturers, as
the use of home-grown poplar timber is capable of

great extension. For example, the wood of asr)en is

indispensable for the match industry, and has
hitherto been mainly imp)orted from Northern Russia.
The recent plantation on a large scale of this tree in

Argyllshire by Messrs. Bryant and May indicates
that supplies of aspen timber from abroad at a
reasonable price cannot in the future be depended
upon.

Upper-Air Observations in North Russia.—

A

Professional Note, vol. 3, No. 32, carried out by
Mr. W. H. Pick, has been published on the above by
the Meteorological Office, Air Ministry. The observa-
tions are based upon pilot balloon ascents between
February 25 and September 13, 1919, at three stations

in north-west Russia. The stations are Murmansk,
at the head of the Kola Creek, in latitude about 69" N.,

Archangel on the south-western coast of the White
Sea, in latitude 64° 33' N., and Lumbushi on the
Murman Railway, in latitude about 68° N. The
ascents were all carried out with one theodolite only,

the balloon being given a vertical lift of, theoretically,

500 ft. per minute. The high latitude in which the
observations were obtained renders them of value.

There were at Murmansk 57 occasions on which the
surface wind was in the north-east quadrant, and on 10
of these—that is, 17-5 per cent, of the total—the wind
backed continuously up to 2000 feet. On the other
hand, there were 164 occasions on which the surface

wind was not in the north-east quadrant, and in only

5 of these—that is, 3-0 per cent, of the whole—did
the wind back continuously upward. At Murmansk
three ascents reached to a height of 40,000 feet, where
two of the winds were N.\\'. and one S.W. Two
ascents reached to 60,000 ft., where both winds were
S.W. Seven ascents reached 20,000 ft., at that
height four of the winds were S.W. ^nd two N.W.
Of the ascents carried out at Archangel only one
reached 20,000 ft., where the wind was southerly.

Of the ascents at Lumbushi, six attained a height of

20,000 ft., giving two north-westerly winds, three

north-easterly, and one southerly.

The Climate of Khartoum.—Physical Depart-
ment paper No. 9, prepared by Mr. L. J. Sutton, has
recently been issued by the Ministry of Public Works,
Egj'pt. The discussion deals with the meteorology
of Khartoum, which place was installed as a second-
order station in 1900, and is approximately 390 metres
above sea-level. Maps of isobars are given for the
several months which show the normal distribution

of pressure over the surrounding region, which is of

great help in following the changes of weather con-

ditions which occur at Khartoum in the different

seasons. It is during the period from the middle of

June to September that the weather conditions are

most disturbed. Thunder-storms and haboobs, or

storms of wind, are frequent, and the short rainy

season is experienced. In October to May there is
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an entire absence of rain. The observations are

discussed for the period of twenty-two years, from
1900 to 1921. Atmospheric pressure varies very
regularly throughout the year ; a minimum is reached
about the beginning of May, and a second minimum
occurs about the beginning of October. The diurnal

range of the barometer is very regular and does not
vary much in the course of the year. The coldest

month is January, with a mean temperature of

22°-5 C. ; the warmest month is June, with a mean
temperature of 34°- 1 C. The short rainy season

causes a second minimum, 3i°-2 C. in August. The
second maximum temperature occurs about the end
of September, approximately, the same time as the

second minimum of pressure. Diurnal range of

temperature is greatest, i4°-5 C, in April, and least,

io°-i C, in September. Statistical values are also

given of humidity, vapour pressure, cloud, sunshine,

wind, and the upper winds. The amount of' rainfall

is small, averaging only 148 mm., or rather less than
6 in. for the year ; nearly 90 per cent, of this falls

in July, August, and September. The discussion

will serve as a specimen for other stations.

GOLDFIELDS OF WESTERN AUSTRALIA. The
Department of Mines of Western Australia has
issued an important description of the gold deposits

of Western Australia, written by Mr. A. Gibb Mait-
land. The author classifies the gold-bearing deposits

under the following five heads : i . Simple or fissure

veins, carrying auriferous quartz with or without
accessory minerals. 2. Composite veins or lodes,

which are made up of a number of more or less

parallel lenticular veins. 3. Sheeted zones, consist-

ing of a series of closely spaced and parallel veins,

generally of small dimensions. 4. Stockworks, which
are irregular networks of small auriferous quartz
veins. 5. Shear zones or bands of schistose rocks,

impregnated with various sulphides, iron pyrites

often predominating, and containing little or no
quartz. In addition to the above classification, the
author, when discussing the individual goldfields, also

mentions the so-called " lode formations," which he
defines as " impregnations of zones of previously

existing rocks and confined largely to shear zones,

characterised by much crushing and fracturing as

well as the deposition of quartz along such
fractures." It would appear that such lode forma-
tions are especially important in the Boulder and
Kalgoorlie districts of the East Coolgardie gold-field,

which is itself by far the most important of the

Western Australian gold-fields, having produced over

17 million ounces of gold out of a total of 31 million

ounces produced by Western Australia, whilst no
other individual goldfield has produced above 3
million ounces. The gold production of Western
Australia reached a maximum in the year 1903,
when the output was just above 2 million ounces ;

since that time it has been gradually declining, until

in 1918 it was only 876,511 ounces, but the account
here published shows that there is good reason to

hope that the present output may be reasonably
expected to be maintained for a considerable time
to come.

The Earth's Magnetic Field.—In the issue of
Terrestrial Magnetism and Atmospheric Electricity for

March-June, Dr. L. A. Bauer gives the chief results of
a preliminary analysis of the earth's magnetic field

for 1922 based on the British Admiralty magnetic
charts for 1922 and those of the United States
Hydrographic Office for 1920 corrected to 1922. He
finds that the field at any instant is compounded of
an internal field having a potential and representing
about 94 per cent, of the total, an external field also
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having a potential and a non-potential field of about
equal strengths. The time change of the field is

equally complex. On the whole, dviring the past
80 years the north end of the axis of the internal
field has moved slowly towards the west and south,
and the intensity of magnetisation has decreased at
the rate of 1/1500 of itself per annum. The intensity
over land areas is greater than over ocean areas in

the same latitude, and the decrease during the past

37 years greater over ocean parallels than over land
parallels of latitude.

Production of Smokeless Fuel.—A pamphlet
entitled " The Story of the Scott-Moncrieft" Retort
for producing Smokeless Fuel," printed by Moultons
(Printers) Ltd., Brighton, contains material of some
historical interest in connection with the efforts which
have been and are being made to solve the problem
of the low-temperature carbonisation of bituminous
coal for the production of smokeless fuel. It deals
with the recent and pioneering efforts (dating back
to 1870) of Mr. W. D. Scott-Moncrieff. Since 1921
he has been engaged in experiments made at the
Newhaven Gas Works in order to perfect a r-etort

for which " final success " is claimed. In an enclosed
analytical report are given tables of results of
carbonisation trials which seem typical of those to
be expected from the carbonisation of Durham and
Yorkshire coals at temperatures about 600° C. The
fuel produced is stated to be " smokeless and suitable
for transit," and the " results exceed all expectations."
Insufficient evidence is adduced to enable the reader
to judge the validity of these claims. One can only
await with interest the appearance of further details,

with the hope that, if a solution has been found of a
problem which has proved so baffling, both on the
technical and the economic sides, credit will fall to
one of the pioneering workers.

Oxidation of Carbon.—The well-known method
of oxidation of organic substances by a mixture of
chromic and sulphuric acids has been recently re-

examined by J. L. Simon, and the results, some of
which were unexpected, have been communicated in
a series of notes to the Comptes rendus of the Paris
Academy of Sciences. With the usual mixture of
potassium bichromate and sulphuric acid some com-
pounds are completely, others only partiallv, oxidised.
The substitution of silver bichromate for potassium
bichromate in the mixture was found to give complete
combustion in some cases where the classical mixture
gave only partial oxidation. Interesting and un-
expected results were obtained on applying these two
mixtures to the oxidation of the various forms of
carbon. Pure graphite, using the silver oxidising
mixture, was completely oxidised to carbon dioxide
(with a trace of carbon monoxide) in half an hour at
100° C. : in the absence of silver the combustion was
partial, from 66 per cent, to 72 per cent, being burnt.
In a later communication (July 23) it is shown that
the deficit in the absence of silver is related to the
constitution of the compound, and the aromatic
compounds can be clearly distinguished from others
by the different figures given by tlie two reagents. As
regards the different forms of carbon : in the presence
of silver, graphite is completely burnt, diamond is

not oxidised at all, while for various forms of charcoal,
coke, and coal, only from i per cent, to 6 per cent,
is burnt. The fact that it is possible to oxidise
graphite by thirds is in agreement with the view of
a hexagonal distribution of the carbon atoms, and
there is a marked experimental difference between
graphite and certain varieties of black carbon which
it is natural to attribute to a difference in consti-
tution.
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Fossil Human Bones, possibly of Pleistocene Age, found in Egypt.

A^T a meeting of the Royal Anthropological In-
^ stitute, held on July 17, Prof. C. G. Seligman,

president, in the chair, Dr. D. E. Derry described the

fossilised human bones recently discovered in Egypt,

which, on the ground of their condition, he is inclined

to regard as of Pleistocene age. The discovery is

one of very considerable importance, as this is the

first occasion on which fossilised human bones have
been obtained from Egypt. Early in January of

the present year Mr. Guy Brunton, while excavating

for the British School of Archajology in Upper Egypt,

found at Gau-el-Kebir, on the east bank of the Nile,

about thirty miles south of Assiut, a remarkable

collection of bones, mostly animal, but with pieces

of human bones mixed with them in the heap.

Some of the bones, including the human fragments,

were heavily mineralised, while others were only

partially so, and some not at all. The whole collec-

tion was contained in an Early Dynastic grave, and
had obviously been placed there for some purpose

Among the bones were carved bone and ivory

objects of the XlXth Dynasty. The presence ol

the latter is explained on the assumption that this

was the site of a workshop for the manufacture of

articles in bone and ivory, and that the great heap
dumped into the pit of an early grave represented

the workman's material. The presence of fresh-

water oyster shells attached to some of the bones

proves that they came from the river, or, what is more
likely, from a swamp fed by the river, which in all

probability was much nearer the site of the discovery

than it is now. The bones exhibit evidence of

having been exposed for a long time to the mineralis-

ing influence, as they are very heavy, black, and
highly polished, probably from the friction of water-

borne sand.
The first evidence of human fossil bones in the

heap was found by Mr. Brunton. This consisted of

the right half of a frontal bone. Afterwards the

whole heap, probably about two tons of bones, was
gone through and several other fragments both of

skulls and Hmb bones were recovered. Pieces of

three skulls were found, as well as part of a mandible.

Fragments of hip bones, upper and lower limb bones,

and an axis vertebra were also obtained. Two
skulls are represented only by the frontal bone of

each. These are remarkable for their small size

and shallowness, with consequent small brain capacity.

The third skull consists of the whole right parietal

bone with a large part of the left parietal, welded

into one piece. As it stands this appears to have

been a well -shaped head with a maximum cranial

breadth of 143 mm. This fragment is, however,
much more heavily mineralised than the two frontal
bones, which would appear to have belonged to a
more primitive race, bome very unusual anatomical
features are exhibited by the mandibular fragment
and also by the piece of a right ilium.
The position in which the bones were found pre-

cludes the possibility of assigning them to any
geological period ; but an examination of the animal
remains by Prof. Watson has revealed the presence
of at least two extinct animals, a crocodile and a
buffalo, both of Pleistocene date, while the mineralisa-
tion of the human fragments is as extensive as that
of any of the animal remains.

In the discussion which followed the reading of
the paper, Sir W. M. Flinders Petrie pointed out that
in regard to the dating of the bones it must be re-
membered that owing to the constant and consistent
deposit of mud by the Nile, amounting to about
3j ft. in a thousand years, the bed of the river was
rising continually. Any object deposited while the
Nile was thus rising would be lost irretrievably
beneath the mud. These bones must therefore have
been deposited while the Nile was falling from six
hundred feet above to one hundred feet below its
present level. The date of deposition must therefore
be at least 15,000 years ago, plus the time occupied
by the fall of the river to the level of the swamp
which had been postulated as the place of depyosit.

Sir Arthur Keith said the discovery was extra-
ordinarily interesting and puzzling. These fossilised
bones, the first to be found in Egypt, presented no
outstanding features marking them off from modem
man, and no diagnosis of race was possible, but this
did not preclude their high antiquity, and they might
well be Pleistocene. F"ragments of hippopotamus
bone from the Nile mud, now at South Kensington,
exhibited staining and a high polish exactly similar
to that of some of Dr. Derry 's specimens. Sir
Arthur laid stress on the importance of the fringes
of the great desert belt as the possible site of the
evolution of our race ; Dr. Derry's discover)', though
we could not place it exactly, was of the first import-
ance. Probably men of our type existed in Egypt
more than 18,000 years ago, and populated Europe,
possibly more than once. Prof. Seligman said the
cubic capacity of 1040 c.c. of the small skull suggested
a comparison with the smaller skulls from the Thebaid
described by Dr. Randall-^NIacIver, and, in conjunction
with the steatopygous predynastic figures discovered
by Sir W. M. Flinders Petrie, pointed to the necessity
of a further comparison with Bushmen skulls.

Recent Fisheries Investigations.

SOME very interesting reports, in continuation of

Series II. (Sea Fishery Investigations), have
recently been published by the Ministry of Agriculture

and Fisheries. No 6 of vol. 4 is written by Mr. J. O.

Borley, and describes the samples of bottom deposits

collected in the southern North Sea by the vessels

of the Marine Biological Association. The report is

illustrated by charts and many very beautiful photo-

graphs. The deposits are graded in various ways,

partly by mechanical sieving and partly by a method
of levigation, and the results show a correspondence

between the average sizes of the particles and the

transporting power of the current systems. In general

the particles are coarsest where the tidal streams are

most rapid, and vice versa. It is not improbable that

there is attrition of particles on the sea bottom, but
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this cannot be very great. At 20 fathoms (that is,

not far from the average depth of the North Sea) the
currents are competent to grade bottom materials :

at this depth wave action on the surface has a notable
effect at the bottom.

No. I of vol. 5 is a summary of very extensive
market statistics, collected in regard to the cod,
during the years 1913-14. No. 2 of vol. 5 is highly
important. It is written by Mr. H. J. Buchanan-
WoUaston, and deals with the spawning of the plaice
in the southern North Sea (the Flemish Bight) during
the years 1913-14. The method is an extension of
the Hensen quantitative plankton one, but novel and
beautifully manageable mathematical methods of
dealing with the results have been developed : some
of these are highly ingenious, and have, perhaps.
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application to problems other than those for which
they have been devised. The results are interesting

almost to the degree of being " sensational." In
January of 191 3-1 4 the rate of production of plaice

eggs over the whole area sampled was 180,000 millions

per 3 days, and in February the rate dropped to

157,000 millions per 3 days. That works out at

about two million million eggs per month and about
five million million per year. To produce these eggs
some twenty millions of female plaice at least must
have been required. The rate of mortality is very
high, and only about 10 to 30 per cent, of the eggs
hatch out. The production was far higher in 191

4

than in 191 1.

No. 3 of vol. 5, written by Mr. J. O. Borley and his

collaborators, deals with the plaice fisheries during the
war years, and discusses the results of the special

investigations made in various parts of the British

sea-fishery area. The report and recommendations
of the plaice committee of the International Fishery
Council are appended.

No. 4 of vol. 5 breaks entirely new ground so far as

the British sea fisheries are concerned. It is an
account of the various kinds of gear now used in sea
fishing in England and Wales, and has been written
by Mr. F. M. Davis. The descriptions are clear ; the
drawings are very well done, and the Report represents
a vast amount of very careful local investigation.

J-J-

The Floor of the Valley of Ten Thousand
Smokes.

T^HE amazing display of fumarole action over an
-*- area of some fifty square miles, which arose in

association with the volcanic outbreak of Mt. Katmai
in Alaska in 191 2, was described and illustrated by
its discoverer, R. F. Griggs, in Nature, vol. loi,

p. 497 (1918). In 1920 (vol. 104, p. 595), J. W.
Shipley, of Winnipeg, chemist to the first Katmai
expedition, gave an illustrated account of the " great

mud-flow" through which the vapours fume, and
. he attributed the material to an eruption of Mt.

Il
Novarupta, preceding that of Katmai. He concluded

f- that the spreading of the volcanic dust and scoriae

down the valley towards the Bering Sea was assisted

by rains, and that heat from below had hardened the
surface and produced the cracks that traverse it.

The National Geographic Society, which organised
the expedition led by Dr. Griggs, has now begun the
publication of a series of scientific memoirs on special

features of the district, following on the general
description that was noticed in Nature, vol. iii,

p. 269 (1923). No. I of the " Katmai Series " of

contributed papers is on " The Origin and Mode of

Emplacement of the great Tuff Deposit of the Valley
of Ten Thousand Smokes," by the well-known
petrologist Clarence N. Fenner, of the Geophysical
Laboratory of the Carnegie Institution of Washington.
The author finds, from a thorough study of the

valley-floor, that the tuff was erupted from a large

number of vents that opened along fissures mainly
occurring in the lowland, and that these fissures

determine the present lines of fumaroles. The
fragmental material flowed while hot enough to
char all vegetation in its path ; no doubt it was still

liberating gases, and the phenomena of Mount
Pelee of Martinique were repeated. Katmai exploded
somewhat later, since its ashes rest upon the volcanic
detritus connected with the fumaroles.
Most of this detritus consists of highly siliceous

glass, which has caught up basic matter from older
igneous rocks ; the mixed blocks possibly come from

the moraines around Novarupta, the cone of which
is formed of a soda-rhyolite that has penetrated
and mingled with a dark medium andesite (p. 56 of
memoir). But the author regards it as more likely
that similar rock underlies the valley generally.
Jurassic sandstones and shales have been blown to
fragments by the explosions in the valley-floor

;

but the source of the andesitic admixture has not been
traced here or at Novarupta.

Dr. Fenner's conclusion is that a sill of igneous
rock penetrated the sedimentary series beneath the
valley, burst into explosive activity along the cracks
that opened, and deluged the country with fragmental
matter that continued to give off gases and to spread
as a quasi-liquid towards the coast. The numerous
beautiful photographs accompanying his contribution,
including several of Novarupta, complete its value
as a petrological study carried out mainly in the
field. We may now regard the Valley of Ten
Thousand Smokes as one of the finest examples of
the uprise and emanation of magmatic waters, and
as a further reminder that igneous rocks as they
reach us in hard specimens are something very
different, both chemically and physically, from their
representatives in the cauldrons of the crust.

Grenville a. J. Cole.

Cultivation of Metal Crystals by Separation
from the Gaseous State.

T7 KOREF describes experiments on the deposi-
-*- • tion of crystalline tungsten on a wire con-
sisting of a single tungsten crystal, which is heated
electrically in a mixture of hydrogen and tungsten
hexachloride vapour in an electric oven.^ When the
oven is fairly cool (about 110° C.) and the pressure
is kept down to 12 mm. of mercury, the wire being
raised to 1000° C, the metal deposits in crystalline
form, growing from the unit crystal, so that the
dividing line between the two is scarcely visible in a
magnified section, which, when etched, shows the
characteristic structure of a tungsten crystal. The
external form shows more or less distinct crystalline
surfaces and edges, though the surfaces are not
perfectly plane, being sometimes concave cylindrical,
while the edges are not always sharp. It is con-
cluded, however, that the whole mass forms one
crystal, which has grown from the original crystal
wire. The number of bounding surfaces seems to
depend on the direction of the crystal axis in the
original wire, the prism being four-, six-, or eight-sided.
The diameter can be increased from 0-05 to 0-15 mm.,
the temperature being kept constant during the
deposition by regulating the heating current.
Although the original wire is flexible the crystal

grown from it is brittle ; but it becomes flexible
after being heated for a few minutes to 2500° C. ;

no difference in the structure can be observed after
this annealing, either microscopically or by X-ray
examination. Burger has made a similar observation
on tin crystals, obtained from molten tin. Appar-
ently the atoms do not alter their positions during
the heat treatment ; but in some way, possibly by
rotations about their centres, come into new rela-

tive relations to one another, and link together
more perfectly to form a stronger and more flexible

whole.
If the attempt is made to cultivate the crystal

beyond the dimensions given above, the surfaces
become deformed by the growth on them of numerous
small pyramids, the molecules (atoms) no longer

' Zeil. EUctrochem., 28, pp. 511-517, December i, 1922.
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taking their places in regular fashion on the surfaces
of the original crystal ; but aggregating themselves
about certain minute elementary crystals formed
on the surface, which act as " buds ' about which
further growth takes place. When the pressure and
temperature of the oven are high, this takes place
from the commencement, and there is no regular
crystal growth ; but a deposit is formed in scaly
layers round the original wire, which is either spongy
or dendritic in character.

At the correct temperature and pressure the wire
will continue to grow as a single crystal in spite of
preliminary deformations, such as twisting, winding
into a heiix, or even drawing through a die. An
attempt was made to draw down the annealed
cultivated crystal into a fine wire, in the hope that
further cultivation would be possible upon it ; but
this failed owing to the fact that the whole pressure
coming on the edges overloaded the structure. The
resulting wire no longer formed a single crystal ; and
when additional tungsten vapour was deposited on
it, each of the small crystals of which it was composed
grew independently ; the resulting wire was brittle,

and could not be made flexible by heating. A similar
result was obtained with an ordinary tungsten wire,

which did not consist of a single crystal ; in this case
it was found that heating to 2500° C. for fifteen

minutes caused a great many of the small crystals
formed at first to unite, so as to give a much coarser
structure. This welding of small into larger crystals,

without mechanical pressure, has not, apparently,
been previously observed.

State Afforestation in 1921-22.^

'T^HE Forestry Commissioners, who have just issued
^ their third annual report, were appointed in

November 1919, to carry out a definite programme
of afforestation, involving the planting of 150,000
acres of new land in the ensuing ten years, the cost

to be defrayed from the Forestry Fund, a sum of

3,500,000/. voted by Parliament for the whole period.

Acquirement of land, planting operations, and other
activities, including education and research, were
proceeded with according to plan during the first

two years ; but the unfavourable financial position

of the Government necessitated a reduced programme
in the third year, so far as expenses were met with
out of the Forestry Fund. Fortunately the Com-
missioners obtained a large grant out of the Un-
employment Fund, and their operations have
practically not been restricted. During the year
ended September 30, 1922, the Commissioners
expended 244,414/. out of the Forestry Fund, and
154,017/. out of the Unemployment Fund, in all

398,431/., a sum in excess of the normal programme.
The new land acquired for State afforestation

during 1921-22 amounted to 23,937 acres. The
Commissioners now possess 92,426 acres of plantable
land. The area planted by the Commissioners in

the year was 10,693 acres ; and in addition to this,

10,192 acres were planted by private owners and
corporations by means of grants, which were given
on condition that unemployed labour should be
used. These figures are very satisfactory. The
usefulness of forestry for relief work is abundantly-
shown in the report, which is replete with statistics

of the areas and species in the various plantations
and nurseries.

Grants in aid of higher forestry education, in all

-2206/., were given to the University schools at Oxford,

1 Third Annual Report of the Forestry Commissioners. Year ending
September 30, 1922. (H.M. Stationery Office, 1923.) Price is. net.

Cambridge, Bangor, Armstrong College, and the two
Agricultural Colleges at Aberdeen and Glasgow.
The Commissioners have now three schools for
training woodmen, at Parkend (Forest of Dean),
Chopwell (Co. Durham), and Beauly (Inverness-shire),
at an annual cost of 10,160/. On research and
experiment, the expenditure was 6126/. Experi-
mental plots of various species of trees are now
120 in number. Investigations are being carried
out in regard to Chermes, Phomopsis Douglasii, tree
growth on peat, larch hybridisation, etc. ; and a M
census of woodlands is in progress. ^

The British Medical Association.

T[""HE meeting of the British Medical Association
at Portsmouth began on July 20, and the

address of the president, Mr. C. P. Childe, was given
on the evening of July 24 to a large audience, among
whom were a number of distinguished visitors largely
from the Oversea Dominions. The president in his
address made a strong plea for better hoasing con-
ditions in the industrial centres, and insisted that an
enormous amount of the time and money which is

at present being spent on the treatment of diseases
like rickets and tuberculosis could be saved if adequate
care were given to the housing problem, for in his
opinion the absence of fresh air and sunlight in many
of the crowded industrial centres was in itself largely
responsible for the widespread occurrence of ttiese

diseases.

The detailed work in the sixteen different Sections
went on from July 25 to July 27, during which a
very wide field of subject was under discussion.

In the Section of Pathology and Bacteriology there
were discussions upon diseases of the stomach and
their methods of investigation, by Dr. C. Bolton ;

the value of serological tests in diagnosis, by Prof.
H. R. Dean; and one on the part played by fungi
in disease, by Dr. Castellani. Demonstrations were
given, in the afternoons, of specimens which had
been collected, forming a museum of very great
interest.

In the Section of Radiology a discussion was
opened by Dr. R. W. Salmond on the X-ray examina-
tion of the urinary tract. During the discussion it

was evident that different weight was given by
radiologists to the value of screen examinations of
the region of the kidney.
The second subject for discussion in this Section

was that of medical diathermy, opened by Dr. E. P.
Cumberbatch, and followed by Dr. C. A. Robinson,
who gave a detailed account of the treatment of
gonorrhcea by means of diathermic currents ; the
temperature which can be tolerated by the tissues

is sufficiently high to cause the death of the causative
micro-organism, and beneficial results ensue.

In the Section of Tuberculosis a discussion was
opened by Prof. Reyn, of Copenhagen, on the subject
of the artificial light treatment of lupus and other
forms of tuberculosis. From the clinical investiga-

tions which have been continued during a large

number of years at Copenhagen, the conclusion has
been reached that the results obtained in the treat-

ment of lupus by means of ultra-violet light, initiated

there by Finsen, are much improved if the local

intensive treatment is supplemented by a general
irradiation of the whole body. Dr. Sequeira reported
a similar result from his experiences at the London
Hospital ; Prof. Russ thought that it was now
possible to assign to certain parts of the spectrum
their particular function in this form of therapy, and
if this were the case selection of the best form
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of radiation source became an important considera-
tion.

The social , aspects of tuberculosis were discussed
in this Section as well as in that of Public Health.
A large exhibition was organised representing

practically every aspect of medical work. This was
supplemented by additional exhibits of interest to
special Sections, such as radiology, pathology,
parasitology, anatomy, etc., but considerations of
space do not allow of more detailed notice here.
The meeting was very largely attended. The work

of the local committees resulted in a very wide choice
of excursion to the visitors, which was highly appreci-
ated by them.

Einstein and the Philosophies of Kant
and Mach.

'T'HE Bulletin de la Societe Franfaise de Philosophie
-* for July 1922, which has just been published
(Armand Colin, Paris), contains the report of the recep-
tion of Prof. Einstein in Paris on April 6, 1922. It is

B of exceptional interest, for Einstein did not make an
^ original communication, but assisted at a discussion

of the theory of relativity.

Prof. Langevin introduced the discussion, and
Messrs. Hadamard, Cartan, Painleve, Perrin, Becquerel,
Brunschvicg, Le Roy, Bergson, Meyerson, and Pieron
took part. It elicited from Einstein two pronounce-
ments of special significance in regard to the
relation of his theory first to Kant and secondly
to Mach. We quote them in full. The first was
in reply to M. Brunschvicg, who had said that
the Kantian philosophy in separating a container,
space and time, from a content, matter and force,
had ended in antinomies, while Einstein's con-
ception, which is characterised by the fact that
container and content are inseparable, had delivered us
from them. To this Einstein replied :

" I do not
think my theory accords with the thought of Kant,
that is, with what that thought appears to me to be.
What appears to me the most important thing in

. Kant's philosophy is that it speaks of a priori con-
cepts for the construction of science. Now there are
two opposite points of view : Kant's apriorism,
according to which certain concepts pre-exist in our
consciousness, and Poincare's conventionalism. Both
agree on this point, that to construct science we need
arbitrary concepts ; but as to whether these concepts
are given a priori or are arbitrary conventions, I am
unable to say."
The second pronouncement was in reply to

M. Meyerson, who had challenged him to declare
how far he was in agreement with the theory of
Mach. Einstein replied :

" There does not appear
to be a great relation from the logical point of view
between the theory of relativity and Mach's theory.
For Mach, there are two points to distinguish : on
one hand there are the immediate data of experi-
ence, things we cannot touch ; on the other there are
concepts which we can modify. Mach's system
studies the existing relations between data of experi-
ence ; for Mach, science is the totality of these
relations. That point of view is wrong, and, in fact,
what Mach has done is to make a catalogue, not a
system. To the extent that Mach was a good
mechanician he was a deplorable philosopher. His
view of science, that it deals with immediate data,
led him to reject the existence of atoms. Probably
were he still with us he would change his opinion. I
would like to say, however, that on the other point,
namely, that concepts can change, I am in complete
agreement with Mach."

The Life-Cycle of the Protozoa.

pROF. C. A. KOFOID delivered, on December 27
-"- last in Boston, an address as vice-president of

Section F (Zoology) of the American Association for

the Advancement of Science and as president of the
American Society of Zoologists, on the life-cycle of

the Protozoa [Science, vol. Ivii. pp. 397-408, April 6,

1923). He remarked that the striking similarities

of the most ancient fossil Protozoa to recent afford

some ground for the inference that the Protozoa living

to-day differ but little from those when life was young.
A consideration of the accounts of the origin de novo
of nuclei from chromidia leads to the conclusion that
adequate evidence of such origin is lacking. Prof.

Kofoid holds that, as sound cytological investigation

of the Protozoa progresses, it becomes increasingly

evident that the descent of the nuclei and the in-

dividuality of the chromosomes, found in the Metazoa,
holds also for the Protozoa, and it may be inferred

that the Protozoa are equipped with the essential

structural basis—chromosomes and mitosis—for the
mechanism of heredity.
The searcher for the origins of biological phenomena

finds in the Protozoa a fertile but perplexing field.

Here have arisen all the fundamental types of

symmetry— spiral, leiotropic, dexiotropic, radial,

bilateral, and modifications of these. Here also are

several distinct types of mitosis, different locations

of the centrosome, and extraordinary derivatives of

this organ ranging from the nematocysts of Dino-
flagellates to the complicated neuromotor system
of the trichonymphid flagellates. Sex and sexual
dimorphism have also had their origin in the Protozoa.
Prof. Kofoid also refers to the universal occurrence
of asexual reproduction in the Protozoa, and to the
development after fertilisation of a multicellular

stage, which he terms a somatella, in which there is

generally no progress to the point of division of labour
and differentiation of tissues, although the differentia-

tion of sexual and somatic cells occurs in some cases,

e.g. Volvox. The sequence of events within the cyst

of Entamoeba—involving elaboration of glycogen
and the formation of the chromatoidal substance
with its relation to the growth processes—is regarded
as suggestive of the sequence in the egg and of the
relationship t)f specific yolk substances to cleavage
and differentiation in the metazoan egg. The obser-

vations of Jameson on maturation in the Sporozoa
show that the haploid condition persists throughout
the period of growth and asexual reproductions, while
the diploid lasts but one cell-generation. Such
conditions give occasion to wonder whether or not
sexual reproduction may not have been elaborated
gradually and independently within widely different

groups in the Protista, and - afterwards in them
and in higher forms of life the diploid state has
extended its domain more and more throughout the
life-cycle.

Prof. Kofoid considers that the life-cycle of the
malaria parasite—the zygote, the multicellular stage
which follows and leads to the formation of sporo-

zoites, which on introduction to man undergo growth
and asexual reproduction to form merozoites, and
the eventual production of gametocytes—may be
compared with the fundamental processes of fertilisa-

tion, cleavage, asexual reproduction, and gameto-
genesis in the Metazoa, except that histogenesis and
organ differentiation do not appear. He believes it

may perhaps be helpful and serve to facilitate progress

if we emphasise the similarities of organisms and seek
to find the common processes underlying them all,

rather than to emphasise their differences and thus
obscure our vision of fundamental problems of life.
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Science in Poland.*

TN 1881 the Mianowski Institution was founded at
Warsaw with the object of promoting the interests

of science in Poland. During many years the Institu-
tion had to struggle with the suspicious hostihty of the
Russian Government ; notwithstanding bureaucratic
cavil and quibble, the Institution edited between 1881
and 1916 more than 1000 volumes of scientific publi-
cations (originally written in Polish or translated),
assisted hundreds of Polish scientific men in their
work, subsidised various laboratories and research
institutes, and accomplished much other valuable
scientific and national work.

In igi8 and 1919, as soon as Poland was free, the
influence and activity of the Institution expanded in
a most satisfactory manner. In 1920 a meeting of

533 Polish men of science, coming from all parts of the
country, was held at Warsaw, under the auspices of
the Institution, with the object of considering, from
various points of view, the needs and claims of science
in Poland and the immediate prospects of intellectual
development of the country. Volume 3 of " Nauka
Polska" contains most of the addresses delivered at
the Congress. It deals, of course, with many subjects
treated by different writers in a variety of tone
and of style; it is impossible, however, not to be
struck with the glowing patriotic enthusiasm and
the noble attachment to the cause of science shown
in its pages.

In the inaugural address Prof. Jan Rozwadowski,
professor of comparative linguistics in the Jagel-
lonian University of Cracow, takes an uncommon and
highly interesting view of " Science and Life." Prof.
Rozwadowski would almost suggest that even science
may countenance much that is superficial, futile,
irrelevant, and sometimes even insincere. Of acute
criticism scientific men are rarely tolerant; yet
this address, even if it contains debatable matter,
shows delightfully how little right they have to throw
stones at indifferent or ignorant outsiders. The width
of thought, the balance and wisdom shown in this
lecture are very remarkable.

It is impossible in a short article to deal with the
wide range of discussion contained in other essays

;

we must content ourselves with enumerating some
further titles. " Independence of Science and Re-
search,'' " Science and Education," " Science and
Art," " Social Aspects of Science," " Science and
the State," " Organisation of Scientific Research,"
"Polish Physiography," "Science and Economic
Life," " Polish and International Science"—such are
the subjects treated by various writers in an inter-
esting or inspiring manner.
The fourth volume of " Nauka Polska " contains

much that is valuable and interesting both in matter
and scope. Reference may be made to a collection
(pp. 81-286) of essays discussing the prospects and
possibilities of scientific research in small towns or in
the country, far away from libraries, laboratories, and
the inspiring influence of university surroundings.
Eighteen authors present us with a survey of scientific
work that can be accomplished in remote parts of a
large country such as Poland. Particularly valuable
is Prof. Banachiewicz's contribution on "Amateur
Astronomy," an article remarkable for the ability
with which a variety of sound information has been
epitomised, technical language, as far as possible,
being avoided. In a very interesting essay Prof.
Birkenmajer gives a list of gifts and benefactions to
the Jagellonian University of Cracow in the fifteenth

' " Nauka polska, jej potrzeby, organizacja i rozwoj," vol. iii. pp.
V1114-280, vol. iv. pp. ix + 590. (Warsaw: The Mianowski Institution,
1920 and 1923 .)

NO. 2807, VOL. 112]

and sixteenth century, beginning with the gift by
Queen Jadwiga of Poland, in 1399. of her jewels and
other precious objects for the re-erection and endow-
ment of the Jagellonian University, founded by her
grandfather in 1364. This noble example was followed
by many later benefactors. Another noteworthy
feature of the volume is a short but very suggestive
essay by Prof. Rozwadowski on " Science, Art, and
Religious Belief." We notice also the following con-
tributions :

" National and International Science," by
Prof. Gawroilski ;

" Longevity of Chemists " (and par-
ticularly of Polish chemists), by Prof. T. Zawidzki

;

"Organisation of Science in France and the United
States of N. America," by Messrs. Drzewiecki and
Znaniecki.

In conclusion we can only say that we have laid
down these volumes with a feeling of real sympathy
and warm appreciation.

Formation of Organic Compounds from
Inorganic by the Influence of Light.

"T^R. O. BAUDISCH contributes to Science of
-*-^ April 20 a very interesting account of work
carried out by him on the photo-chemical production
of organic nitrogen compounds and the influence of
iron on nitrate reduction.
The purely chemical investigations originated from

bacteriological experiments in which the author found
that, in the case of cholera bacilli, the reduction of
nitrates stands in direct relation to the oxygen
respiration of the bacteria and also to their iron
content. A somewhat analogous catalytic effect was
discovered in investigating the reduction of nitrites

by means of glucose in carbonate solution. Although
no reaction takes place, even on heating under
pressure, in the absence of iron, the smallest trace of
an iron salt is sufficient to bring about the reduction
of a large amount of nitrite. Under these conditions
nitrates remain entirely unattacked, but are in-

stantaneously reduced to nitrites even in the cold

in the presence of oxygen and ferrous salts, an
observation of considerable importance in connexion
with biological reduction processes.

In contact with moist air, ferrous bicarbonate
rapidly absorbs oxygen, yielding a labile peroxide
compound, a reaction which the author compares
to the fertilisation of an ovum. This is capable of

forming a co-ordinated complex with the p>otassium

nitrate, which then splits off an oxygen atom. Re-
duction of the nitrite is then assumed to proceed
further to the extremely reactive potassium nitrosyl,

K(NO), which at the same time reacts with organic

substances present, especially aldehydes, to form
carbon and nitrogen containing compounds. In this

reaction ferrous bicarbonate and oxygen assume the

role of light.

Ferrous bicarbonate peroxide is also capable of

giving up the loosely linked oxygen molecule to

oxidisable compounds, just as haemoglobin absorbs

oxygen and gives it back again for oxidation or de-

hydrogenation processes. The reaction is selective

and depends upon the affinity of the compound to be
oxidised, to form co-ordination compounds with the

iron.

A comparison is drawn between the processes out-

lined above and the reducing action of soil bacteria,

and it is concluded that the chemical reactions are,

in both cases, very similar. The bacteria which do

not need light most probably use the energ>^ of the

iron peroxide in rendering nitrates available for

protein formation.
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University and Educational Intelligence.

Cambridge.—Mr. T. Basil Buxton has been ap-
pointed as the first occupant of the newly created

chair of animal pathology.

Leeds.—The University has appointed Mr. J. A. S.

Ritson to be professor of mining in the University,

in succession to Prof. Granville Poole, who has been
elected to a professorship at Armstrong College,

Newcastle-on-Tyne. Mr. Ritson was educated at

Uppingham and at Durham University (Armstrong
College), where he graduated with distinction in

mining and surveying, and has had considerable
practical experience of colliery management in various
parts of the country. He acted for some time as

personal assistant to Sir William Walker, late Chief

Inspector of Mines, and is at present senior inspector

of mines in the Cardiff district.

According to Science, the degree of doctor honoris

causa of the University of Strasbourg has been
conferred upon Dr. Simon Flexner, director of the
Rockefeller Institute for Medical Research.

The honorary degree of doctor of science of the
University of Wisconsin has been conferred, according
to Science, upon Prof. The. Svedberg, of the Uni-
versity of Uppsala, in recognition of his work on
colloid chemistry and as director during the past
term of the research work of the University.

A PROSPECTUS of the Faculty of Engineering of

the University of Bristol, which is provided and
maintained by the Society of Merchant Venturers in

the Merchant Venturers' Technical College, Bristol,

has just reached us. Courses of study are available

at the College for persons intending to engage in civil,

mechanical, electrical, or automobile engineering, and
particulars of these courses are given in the prospectus.
The ordinances and regulations relating to degrees and
diplomas in engineering subjects are included, and
some particulars of the Bristol Sandwich system of

training engineers are also given. The prospectus
can be obtained from the Registrar of the Merchant
Venturers' Technical College, Bristol.

The May issue of the Phoenix, the magazine of the
Imperial College of Science and Technology, contains
a brief account of two comparatively recent diploma
courses inaugurated at the Royal School of Mines,
dealing with the technology of oil and mining geology.

The former course was started in 191 3 in order to

provide the petroleum industry with men thoroughly
trained in certain branches, especially oil-geologists

and chemists. The principles of drilling and allied

oilfield-engineering are dealt with exhaustively, but
the practical work is wisely left to the post-graduate
stage of a student's training, when, engaged on work
in an actual oilfield, he acquires that experience under
far better conditions and in much shorter time than
would be possible with an experimental rig designed
for intermittent academic instruction, even if this

were available. The application of geology to metalli-
ferous mining is another advance made within recent
years, and ciualified mining geologists, as distinct from
mining engineers, have not been long available in Great
Britain. This state of affairs was remedied by the
mtroduction of a mining geology course, which, like

the older established course in mining, requires four
years for its completion ; arrangements are also made
whereby an associate in either subject may, on work-
ing for a fifth year, acquire the double associateship
in both mining and mining geology, the combined
knowledge of these two subjects, and the wider train-

NO. 2807, VOL. 112]

ing and qualification obtained, constituting attain-

ments in every way essential to those whose ambition
it is to rise high in their future profession. In both
the technology of oil and mining geology courses,

the importance of outdoor field-work is insisted on,

and a great deal of the student's time is taken up with
geological and topographical surveying.

Statistics of Public High Schools in the United
States (Bulletin, 1922, No. 37) show that the school
population has been doubling itself fairly regularly
every ten years since 1890, the actual figures for that
year and the end of each subsequent decade being :

202,963 ; 519,251 ; 915,061 ; 1,857,155. This rate
of increase is about the same as that shown by
statistics of secondary-school pupils in England and
Wales during the past ten years ; but whereas in the
United States the pupils in the public high schools
in 1920 were 1-76 per cent, of the total population, in

England and Wales the percentage in secondary
schools was only about half that figure. Of all

secondary pupils, those in public high schools in 1920
formed 91 per cent, (in 1890, 1900, and 1910—68,

82, and 89 per cent, respectively), those in Roman
Catholic high schools and academies 4 per cent., and
those in other private institutions 5 per cent. The
number of pupils to a teacher in the public high
schools, after rising from 22-3 in 1890 to 25-5 in 1900,
fell to 22 in 1910 and 20-5 in 1920. In private in-

stitutions the number fell from 13-2 in 1890 to 10-9

in 1900 and 10-5 in 1910, and rose to 12-3 in 1920.
The tendency towards concentration of pupils in

large schools is reflected in a sharp rise in the number
of pupils per school from 89-6 to i39"5 in the public
schools and from 65-9 to 88 in the private schools
between 1910 and 1920.

The role of the text-book in the public schools of
America is subjected to some candid criticism in the
annual report for 1922 of the president of the Carnegie
Foundation for the Advancement of Teaching.
Where text-books are prescribed by the State legis-

lature the publishers' contracts run into millions of
dollars, and editions vie in size with the season's
" best-seller " novels. The criticisms are directed
not so much at the dangers of collusion between
publishers and legislators, which have been greatly
diminished, as at the influence on school curricula of
the large profits incidental to such large editions. To
a teacher the production of a new text-book which
shall obtain the approval of the State education
department is the only road whereby his professional
knowledge, experience, and talents may lead to
affluence, and a vast amount of industry and ability

has been devoted to this work. Many of the books
produced are excellent, but their very excellence has
accentuated two vmfortunate tendencies : towards
the multiplication of courses and of studies, and
excessive separatism in teaching. " A reform of the
school curriculum, planned to return once more to

a conception of the school along simpler and more
sincere lines, would find itself confronted with the
fact that the means of instruction provided by the
text-book publishers and the text-book writers and
accepted by the authorities are . . . small doses
administered at fixed times from stated text-books."
This pigeon-holing system, under which the pupil's

separate unrelated studies neither interest him nor
give him a perspective, is of course not peculiar to the
United States, nor are there wanting systematic
attempts to displace it there. It is by way of revolt

against it that the " project " method is now being
encouraged in America, especially in elementary
schools.
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Societies and Academies.

Sydney.

Royal Society of New South Wales, June 6.—Mr.
K. 11. Cambagc, president, in the chair.—A. L.
Kroeber : Relationship of the Australian languages.
Native terms for a number of fundamental concepts,
chiefly names of body parts, were transcribed mto
a standardised orthography, and the data for each
concept were entered on maps. Schmidts' funda-
mental separation of South and North Australian
languages seems unnecessary. The languages are
divided into groikps, 8 southern and 7 northern ; of
II stems, each appears in a majority both of northern
and southern groups, and each of 22 others in at least
two southern and two northern groups. Genetic
unity of all Australian languages seems probable.

—

J. Read and G. J. Burrows : Note on the dilution
of ethylenebromohydrin with water. When ethylene-
bromohydrin is diluted with water a continuous
absorption of heat occurs until a dilution of about
80 per cent. ; further dilution from about 75 per cent,
to 10 per cent, is attended by a continuous evolution
of heat. Upon reversing the process an initial positive
thermal effect is followed by a negative thermal effect.
The volume of the solution is always less than the
combined volumes of the two components : at 20°
a maximum contraction of 1-07 per cent, occurs at
a concentration of 50-041 per cent., corresponding
closely with the ratio iCaHjOBr : 7H2O. Density
and viscosity measurements afford no indication of
hydrate formation.—G. Taylor : The warped littoral
around Sydney. Pt. I. The region within one
hundred miles of Sydney is dominated by warps to
the north, west, and south. Of these the well-known
Blue Mountain monocline is the largest. The area
is subdivided into 15 geographic regions symmetrically
arranged about an east-west axis through Botany Bay.
The central portion forms a " stillstand," bounded
to the west by three silt-lakes along the Nepean.
The coastal features are also symmetrically arranged.
Port Hacking is a geographic parallel to Port Jackson,
as lllawarra is to the Tuggerah coast. Sydney is

unique in that a city of a milUon people is surrounded
on almost all sides (at 50 miles distance) by a belt
of country with scarcely an inhabitant. This is a
result of geographic controls.—A. R. Penfold and
R. Grant : The germicidal values of the principal
commercial eucalyptus oils and their pure active con-
stituents, with observations on the value of con-
centrated disinfectants. From commercial eucalyptus
oils, and also the waste products obtained therefrom
after rectification, cheap disinfectants having a high
germicidal value can be manufactured. The crude
oils gave coefficients varying from 5 to 12, while the
pure constituents varied from 3-5 up to 22 •5. The
germicidal activities of the crude oils is due to certain
aldehydes, alcohols, and phenols.—M. Henry and
W. L. Hindmarsh : Stypandra glauca (a suspected
poison plant). Experiments on thirty-two animals
of five species, carried out in five different months
and over a space of three years, were entirely negative.
Sheep fed solely on Stypandra glauca for twenty-five
days remained perfectly healthy.

Cape Town.

Royal Society of South Africa, June 20.—Dr. A.
Ogg, president, in the chair.—Sir Thomas Muir : Note
on the successive differentiation of a product of linear
functions.—J. Steph. v. d. Lingen : The differential
bactericidal effect of the visible spectrum. The author
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discussed the results of Bic, Marshall Ward, Downing,
and Russ, and also those obtained by Bayne-Jones and
himself. In the work of these investigators the tech-
nique was to expose a culture for a given time and then
to incubate it for 24 hours or more. On the results of
the incubation conclusions were drawn with regard to
the bactericidal effect of the various regions of the
spectrum. The author described a new method for
studying the bactericidal effect. Filters were placed
in front of a series of small boxes (chalk boxes) each of
which contained four nutrient agar slopes. After in-
oculating the slopes with bacteria they were placed in
the boxes, which fitted into an incubator. In front of
the incubator rows of tungsten lamps were placed so
that the distribution of light was uniform on the cul-
tures. By adjusting the intensity of the light to a
suitable value, the inhibitory and' bactericidal effects
of the various regions of the spectrum could be studied,
as well as the effects of total illumination and total
darkness.—J. P. Dalton : On the attraction-coefficient
for substances of low critical temperature. Some years
ago the author found the dependence of van der Waal's
a upon temperature for isopentane using Young's
saturation data, but at the time sufficient saturation
data were not available for testing the law of depend-
ence for other substances. Since then the brilliant
researches of Kamerlingh Onnes and his collaborators
at Leyden have made available accurate saturation
data for other substances of low critical temperature,
and their results have been used to determine the con-
stants of the above relation for argon, oxygen, nitrogen,
and hydrogen. For these four substances a can well
be represented as an exponential function of the tem-
perature, and the agreement between the values of a
calculated from the experimental data and those
yielded by an equation of the type log a = a - /3T is ver>'

good.—C. W. Mally : X-rays as a means of detecting
imperfections in fruit. An effort to find an infallible

means of detecting internal defects in export fruit

led to a trial with X-rays. Radiographs reveal the
internal structure in detail. The ensemble of sound
fruit is harmonious, whereas defects cause conflicting
shadows to appear in the radiograph. The presence
of fungal or bacterial organisms which produce decay
is indicated in the radiographs by structural details

being more or less obscure. This makes it possible in

pathological research to determine with a great deal
of certainty whether or not any given fruit that is

to serve as a culture medium is sound and also to
record the progress of the organisms by means of
radiographs at regular intervals. The practical
application to fruit inspection depends on satis-

factory visibility on the fluoroscopic screen being
attainable.
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The Adaptational Machinery concerned in the Evolution of Man's Body.^

By Prof. Sir Arthur Keith, F.R.S.

Introductory.

TELEOLOGY, a word so familiar to readers of

the works of Archdeacon Paley and of Sir

Charles Bell, has disappeared from the vocabulary of

scientific men. Darwin killed it ; he put an end to

natural theology and to Bridgewater treatises. Yet

all those wonderful contrivances which Paley culled

from the animal kingdom remain true ; they are facts

which have to be explained. The human hand is, as

Bell maintained, a most effectively designed structure ;
^

a modern evolutionist can still study with profit the

account he gave of the mechanical contrivances to be

seen in every part of the human body.^ Modern

discovery has served but to heighten our sense of

wonder at the ingenuity which Nature has lavished on

the human body. The means she has installed for

fighting infection and internal disorders are almost

beyond belief. In complexity and in efficiency of

design the human brain far excels any invention or

organisation the most fertile imagination of man has

yet conceived. Engineers, in designing all their con-

trivances, ensure stability during emergencies by

allowing a " factor of safety "
; in all systems of the

human body the " factor of safety " is more than

ample. In this respect the human body has been

made almost " fool-proof."

If, then, teleology has disappeared from our evolu-

tionary vocabulary, its substance remains ; we have

still to find a rational explanation for the manifest

contrivances of the human body ; a " doctrine of

adaptation to purpose " is still a necessity. The

followers of Paley had an easy task ; they had but to

wave a theological wand, and the origin of all of

Nature's contrivances was instantly explained. But

we followers of Charles Darwin have a much more

laborious undertaking in front of us ; we have to

discover and demonstrate in the body of man, in the

developing embryo, and in the growing child the

actual machinery which has wrought its marvellous

and purposive organisation. In this lecture, given in

memory of Huxley at his old hospital and school, I

• The 1 2th Huxley Memorial Lecture, delivered at Charing Cross Hospital
Medical School on June 27.

• The Hand, its Mechanism and Vital Endowments as evincing Design.
London, 1833.

• Illustrations of Paley's "Natural Theology." An Appendix to Lord
Brougham's edition.

propose to see how far modern discovery has revealed

the nature of the adaptational machinery of man's

body.

Huxley as Human Anatomist.

Of all the men who stood round Darwin as helpful

critics, Huxley has come out best ; time has upheld

his judgments and shown that when he doubted he

had the intuition of genius. His opinions concerning

the evolution and adaptations of the human body are

of particular value, for, at two periods of his career,

he was a close student of human anatomy. The first

of these was spent in this school, from 1842 to 1846,

when he passed from his seventeenth to his twenty-

first year, and quahfied for the practice of medicine.

Then, after sailing the high seas of zoology for a dozen

of years, he again made the human body one of his

main themes of interest, and it remained so for a period

of fully twelve years—from 1858 to 1871—when he

again returned to the larger problems of zoology and

evolution. No doubt his return to the study of

man's body in 1858 was to correct certain doctrines

which Owen was promulgating concerning it, and to

support Darwin's " Origin of Species," which was

issued at the close of 1859.

Huxley on Teleology,

How, then, did Huxley explain the origin of those

excellent contrivances in the human body which had

commanded the admiration of so many generations of

anatomists ? It was not until 1876, when he was in

the fifty-first year of his age and at the zenith of his

intellectual power, that he gives us a glimpse within

his mind and permits us to see how he viewed teleology

—the science of adaptation. In the early spring of

1876 he gave a lecture in Glasgow, selecting " the

hand " as his subject—the text which had served Sir

Charles Bell for a Bridgewater treatise. How had

man come by his hand ? By what evolutionary means

had the clumsy climbing anthropoid hand become the

dexterous grasping hand of man ? If Huxley had

believed, as Lamarck, Spencer, and Darwin did, that

" functionally wrought " modifications could become

hereditary—that a simian stock, were it to use its arms

and hands as man now uses his, would in the course of
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many generations come to have human hands and

arms—then the evolution of the human hand was a

comparatively easy problem. At no time of his life

did Huxley believe that the effects of use or disuse did

become hereditary. In 1890 he wrote:* " I absolutely

disbelieve in iisf-inhcritance as the evidence now

stands."

Having tlius rejected the only known means by which

useful or purposive modifications of the body can be

brought about, we turn with some degree of curiosity

to his lecture in Glasgow ^ on the evolution of the hand.

The exact title which he gave to his discourse was
" On the Teleology and Morphology of the Hand."

This is how he approached the problem of adapta-

tion :

" To be a teleologist and yet accept evolution, it

is only necessary to suppose that the original plan was

sketched out—that the purpose was foreshadowed in

the molecular arrangements out of which the animals

have come." Then tM^elve years later (in a letter to

Romanes in 1888) he w^rote*: "It is quite conceiv-

able that every species tends to produce varieties

of a limited number and kind, and that the effect

of natural selection is to favour the development of

some of these, while it opposes the development of

others, along their predetermined line of modification."

Huxley as an Evolutionary Predestinarian.

Thus it will be seen that Huxley, on the evidence

then at his disposal, had come to the startling con-

clusion that the shaping or controUing forces which,

in due season, were to give man his hand, lay latent in

the germ-plasm of that simian stock which ultimately

blossomed into human and anthropoid shapes. The

evidence which forced Huxley to take up the position

of an evolutionary predestinarian must have been

indeed cogent. Only a few years previously (1868),

Sir Richard Owen had given utterance to a somewhat

similar belief, when he wrote : ' " Generations do not

vary accidentally in any and every direction, but in

preordained definite and correlated courses." Huxley,

as was afterwards the case with Weissmann, believed

that the creative machinery of evolution lay in the

womb of the germ-plasm.

Modern Predeterminists.

Manifestly, if the evolutionary fate of man is already

determined by the properties of his germ-plasm, as

Huxley believed, it is a truth of the utmost consequence

to medical men. We cannot, if this be true, in any

way control the future of humanity, except by the

• Life and Letters, by his son, Leonard Huxley, 1900, vol. 2, p. 268.^
• Life and Letters, vol. i, p. 456. I have been unable to obtain any

published account of this lecture save that given by Mr. Leonard Huxley
in the " Life and Letters."

• Life and Letters, vol. 2, p. 188.
' Anatomy of Vertebrates, vol. 3, p. 808.

application of Darwin's law of selection. Man's des-

tiny lies hid in the potentialities of his germ-plasm.

Huxley's belief is widely shared by modem students

of evolution. No one has had better opportunities

of noting how evolution has worked in shaping higher

mammals during the Tertiary period than Dr. H.

Fairfield Osbom, of the American Museum of Natural

Histor>'. He finds ample evidence of a " definite or

determinate origin of certain new characters, which

appear to be partly a matter of hereditary disposition
.

" *»

He finds that evolutionary tendencies, like that which

leads to the formation of horns and antlers, may lie

latent in an ancestral stock, and only become manifest

at subsequent times and in different ways in certain

of the descendants of that stock. That evolutionary

manifestations of this kind have taken place in the

evolutionary history of the higher primates—the group

to which man belongs—there can be no doubt.

In recent times this conception of evolution working

out its effects in predetermined directions has been

forcibly suggested by Bateson. In his presidential

address to the British Association in Australia in 19I4

he expressed himself thus :

" If then we have to dispense, as seems likely, with
any addition from without, we must begin seriously

to consider whether the course of evolution can at

all reasonably be represented as an unpacking of an
original complex which contained within itself the

whole range of diversity which living things present.

... At first sight it may seem rank absurdity to

suppose that the primordial form or forms of proto-

plasm could have contained complexity enough to

produce the diverse types of life."

In this passage Bateson plainly suggests that the

machiner}' of evolution has proceeded on its way,

untrammelled by any outward circumstance, right

from the first appearance of living protoplasm. We
have here the doctrine of evolutionary predestination

stated in its most extreme form. Whether such a

belief as this of Bateson is well founded or not, it shows

us that one who has given a lifetime to the study of

variation and of heredity is of opinion that the evolu-

tionary machinery which has given man his brain,

his hand, his foot, and his posture has worked out its

effects undisturbed by the surrounding conditions of

life. In brief, functionally wrought modifications have

had no part in shaping the human body.*

Before proceeding to set out the evidence concerning

the nature of the machinery which shapes man's body,

there is another opinion, akin to that of Huxley, which

• The Origin and Evolution of Life, 1918, p. 278. In this work the reader
will find references to literature bearing on predeterminism in evolution.

• It is unnecessary to give here a list of the men who have concluded that

plants and animals tend to vary in definite directions, whatever be the
circumstances in which they are placed. The evidence relating to this

matter has been very ably summarised in recent times by E. S. Russell,

Form and Function, London, 1916 ; and by PVof. R. Anthony ,
" Le

Determinisme et I'Adaptation Morphologique," Archives de Morphologic,

Paris, 1922.
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deserves to be considered here. It was given by

Prof. G. Elliot Smith/" and is founded on a prolonged

and intimate study of the brain of man and of the

brains of animals which have a close structural relation-

ship to man :

"And if all the factors in his (man's) emergence are

not yet known, there is one unquestionable, tangible

factor that we can seize hold of and examine—the

steady and uniform development of the brain along

a well-defined course throughout the Primates right

up to man, which must give us the fundamental

reason for man's emergence and ascent. . . . Thus
at the dawn of the Tertiary period there were

developed the germs of all the psychical greatness

which, in the million or so of years that have followed,

culminated in the human mind."

Without a doubt the brain of the great anthropoids

is but an elaborated edition of that which serves the

needs of monkeys, and, in turn, the brain of man,

while framed on exactly the same plan as that of the

great anthropoid, far transcends it in complexity of

elaboration. In the evolution of these three stages,

represented by the brains of man, anthropoid, and

monkey, we are witnessing, not an unpacking, but an

ever-increasing degree of speciahsation as von Baer

and Spencer recognised long ago. In the organisation

of the brain of the monkey we see something which is

comparable to the civilisation of a primitive people,

such as the aborigines of Australia ; in that of the

anthropoids, one which may be compared with the

life led by a semi-civihsed people, such as the natives

of the Congo, while in the human brain we reach a

stage of complexity represented by the highest modern

civihsation. Whether we speak of brains or of civilisa-

tion, the machinery of evolution must be of an analogous

nature in both of them. What is the nature of this

machinery ?

How Adaptations appear during the

Development of the Embryo.

Since the time of Darwin and of Huxley our know-

ledge of the factors which take a part in controlling

ihe development, and therefore the evolution, of the

brain and of its appended sense organs, such as the

eye, the ear, and the nose, has entered a new phase.

We shall take the formation of the eye as our first

example because in design and execution it far excels

;iny camera yet invented ; it has been the theme of

many a teleological sermon, and a consideration of its

development will take us right to the heart of our

subject—the origin of purposive or adapted structures.

After the publication of the " Origin of Species,"

Mr. J. J. Murphy, of Belfast, cited the eye as a structure

which could not be accounted for by any theory of

'• British Association Reports, 1912 (Dundee), pp. 575-598, '

selection then propounded. "It is probably no

exaggeration to suppose," wrote Mr. Murphy,

that in order to improve such an organ as the eye
at all, it must be improved in ten different ways at
once, and the improbability of any complex organ
being produced and brought to perfection in any
such way is an improbability of the same kind and
degree as that of producing a poem or a mathematical
demonstration by throwing letters at random on a
table."

Darwin, with that customary candour which regu-

lated his search for truth, quotes in full this cogent

and, to my way of thinking, just criticism, and Darwin's

reply was that the eyes of men, as of animals, did show

slight degrees of individual variation, and that he

could conceive the twilight eye of the owl or of the

lemur as having arisen by a selection and accumulation

of these minute variations. Mr. Murphy modestly

estimated the parts of the eye which must undergo a

simultaneous modification, if sight was to remain

efficient, as ten in number ; he would have been inside

the mark if he had said ten thousand. We cannot

conceive how the countless elements which go to the

construction of an eye can assume their appropriate

place, form, and function unless we postulate a

machinery which regulates the development and growth

of every one of them.

The existence of such a machinery was made evident

by experiments on tadpoles carried out by Dr. Warren

H. Lewis at Baltimore from 1903 onwards.^^ The

optic cup, which ultimately forms the retina of the

eye, grows out from the wall of the brain towards the

embryonic skin or ectoderm. When this cup comes

into contact with the ectoderm, the overlying cells

begin to proliferate and arrange themselves so as to

form a transparent or crystalline lens. Dr. Lewis

transplanted the outgrowing optic cups of tadpoles, and

found, if they were placed under the ectoderm of the

neck or of the belly, that the result .was the same ; an

optic cup caused the overlying cutaneous cells to alter

their nature and form a lens. Dr. Lewis realised the

significance of his discovery ; in the developing embryo,

although only of certain species, one group of living

cells can enslave and control the behaviour of another

group. He gave us a glimpse of the kind of evolu-

tionary machinery employed in fashioning a highly

purposive structure such as the eye. Any one who
has followed the success with which physicists have un-

ravelled the structure of the atom in recent years will

not despair of an equal success attending the efforts of

embryologists to uncover the means by which one

" The Variation of Animals and' Plants under Domestication, 1868,
vol. 2, p. 222.
" " Experiments on the Origin and DilTerentiation of the Optic Vesicle

of Amphibia," Amer. Jour of Anal., 1904, vol. 3, pp. 507, 805 ; 1907, vol. 7,

pp. 144, 259. See also Spcmann, Zoolog. Jahrbuch, 1912, vol. 32, p. i.
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group of embryonic (('lis rta'uUiics tin* LTowth of a

neighbouring group.

Our knowledge of the niutlumry l)y wIik li tlic

growth of embryonic tissues is controlled and shaped

is likely to increase rapidly, for in recent years em-

bryologists have copied the methods invented for the

study of bacteria, and have succeeded in growing the

live tissues of embryos in artificial media. It has

been proved time after time that the epithelial cells of

an embryo, such as the living cells of renal tubules, if

grown apart from other cells, spread outwards in a more

or less disorderly manner ; but if connective-tissue cells

are added to the culture, then the epithelial cells form

orderly ranks, just as they do in the kidney tubules of

the embryo.i3 Carrel ^^ found that the juices of em-

bryonic tissues contain substances which cause cultures

of living cells of any kind to proliferate rapidly and to

continue alive for an endless series of generations.

Thus it will be seen that the machinery which regulates

the behaviour of groups of cells within the body of the

embryo is one of the utmost complexity, and yet is of

a kind which can be handled and studied by biologists.

Nor can we doubt for a moment that the machinery

of development and of growth which we find at work

in the embryo is also the machinery of adaptation and

of evolution. In every phase of the development and

evolution of the human hand we see this adaptational

machinery at work.

Behaviour of Young Nerve Cells.

There is no need to tell even the uninitiated that

the brain and nervous system of man comprises many
thousands of millions of microscopic units or nerve cells.

Each unit of the brain has its appropriate place in a

tremendously complex system, and has its special duty

in dealing with the tide of messages which flood that

system in every hour of conscious and subconscious life.

When a child is born all the nerve centres which regulate

the complex apparatus of breathing start into instant

and effective operation. When the mother's teat is

placed within its lips the nerve centres which regulate

this intricate series of actions start to work as if they

had served an apprenticeship before they appeared in

the orderly development of the babe's nervous system.

We cannot yet explain satisfactorily the means by

which such really marvellous evolutionary results

have been reached, such as reflex nerve centres, ready

for action at the moment of birth, but at least we can

claim to have before us a prospect of giving a rational

account of how the various groups of nerve units are

assembled so as to give a functional result.

Our present knowledge of this matter is largely due

" Ebeling and Fischer, Joum. Experim. Med., 1922, vol. 34, p. 317.
See A. H. Drew, British Joum. Experim. Path., 1922, vpj. 3, p. 20.

to the researches of Dr. Ariens Kappers " of Amsterdani

and to investigations made by his pupils. Nerve cell

may not remain in the sites at which they are dcvelo|M<

:

in their younger stages they Imve the power to migral.

Dr. Kappers found that a group of embryonic ner\'

cells or neuroblasts, which are afterwards to control

definite sets of muscles and therefore to Ik' concemtd

in carrying out certain actions of the body, migrat.

towards the sources of their information. Tho.^'

young executive nerve cells take up their i>ermaneii

stations at points most suitable for the performan<

of their life's work. If we conceive a mob of war

seasoned men to deploy automatically and to take uj

effective battle-stations we have before us a piclur«

of what is to be seen taking place among the ner\<

cells in the brain of the growing human embryc

Developing nerve cells send out processes which effect

unerring contacts with other distant cell-groups of

the body. Dr. Davidson Black ^' found that certain

cell - groups on the cortex of the brain proceeded in

their development only if the processes of another

distant group of cells had entered into contact witli

them. We have here another instance of one embryo

logical group of cells determining or controlling thi

development of another group. Enough has been said

to show that the machinery which regulates thi

development and growth of the brain is one of th^

utmost complexity. We have no reason to suppose

that it is of a kind which lies beyond the comprehension

of the human mind, although it may take centuries of

neurological inquiry to lay bare its nature. Tin

point we are certain of is that the factors which regulait

the development, growth, and arrangement of tlu

countless units of our nervous system do work in such

a way as to produce an effective functional result.

The Evolution of Muscular Adaptations.

In no system of the human tody do we find more

instructive examples of mechanical adaptation than

in the muscles which carry out the movements of our

bodies and of our hmbs. The nature of the machinery

involved in the elaboration of muscular adaptations

may be illustrated by the development of muscles

which guard the mouth, eye, nose, and ear, and arc

concerned in expression. The bud which gives risc

to the muscles on one half of the face begins at one

localised site of the human embryo, a site in the

embryonic neck, marked by the hyoid arch. From
this site the young muscle cells or myoblasts migrate

outwards, over the neck and scalp, round the ear, eye,

nose, and mouth ; as they reach their destinations

they fall into ranks and take up such positions as permit

" " Further Contributions to Neurobiotaxis," Psyckiat. en Neurolog.
Bladen, 1916, Nos. 5, 6.

" Joum. of Comp. Neur., 1913, vol. 23, p. 351.
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them, when fully differentiated, to perform effectively

their respective functions. The influences which con-

trol their movements and regulate their dispositions

we do not know as yet. But whatever the nature of

these regulating forces may prove to be, we can see

that they are exactly of the same kind as those which

control the differentiation of facial musculature in

monkeys and anthropoids. The degree of differentia-

tion of the facial musculature of man is but the final

stage of a continuous series of evolutionary forms to

be traced in the faces of monkeys and anthropoids.

The elaboration of the facial musculature runs more

or less parallel to the elaboration of the brain.

The manner in which muscular adaptations arise

may be better exemplified if we take a muscle which

is concerned in purely mechanical actions, such as the

latissimus dorsi. This muscle is concerned in pulling

the upper arm backwards as in rowing. It works in

the human body from a wide firm base, placed in

the lower part of the back—one which extends from

the sixth dorsal spine to the crest of the ilium. As

points of origin it also utilises the lowest three or four

ribs, and occasionally also the lower angle of the scapula.

This muscle, occupying the lower half of the back,

makes its appearance in the human embryo in the lower

part of the neck, just below the embryonic shoulder-

blade. By the end of the sixth week of development

the army of cells which compose the muscle have

extended or migrated downwards as far as the fourth

rib, reaching the twelfth rib about the seventh week,

and the iliac crest by the time the human embryo is

two months old.^'' The success with which the develop-

ing muscle cells reach their ultimate destinations is one

of surprising accuracy ; they may take hold of a spine

or a rib too far up or too low down, but the total result

is always one which makes the whole muscle into an

effective mechanical engine. Such variations may

make the muscle a Httle less or a little more useful to

the individual. The young muscle cells, when they

have reached their definitive sites, arrange themselves

in serried ranks, each rank hitched directly or indirectly

to the lever through which the collective army of cells

exerts its strength.

Now, this muscle has almost the same attachments

in the gorilla and chimpanzee as in man ; there is a

greater range of individual variation in its points of

origin ; the marksmanship made by the migrating

myoblasts is less accurate than in man. In the orang

this muscle obtains no direct origin from the ribs,

while in the gibbon five or six ribs are seized. In the

gil)bon, however, there is no direct muscular origin

from the crest of the ilium. In the old-world monkeys,

" Warren H. Lewis, Keibcl and Mall's Manual of Human Embryology,
1910, vol. i. pp. 454-522.

and also in their American cousins, the origin of the

latissimus is restricted to the lower three or four dorsal

spines ; the origin from the iliac crest is slight or in-

direct ; while the fibres rising on the side of the thorax

are not directly attached to the ribs. Very occasionally

one sees fibres rising from the lower angle of the

scapula of monkeys, a variation in attachment which

has become very common in man. In these variations

of attachment we are seeing evolution at work, and

its machinery lies in the forces which regulate or control

the migratory movements of the young muscle cells.

Influence of Nerve-connections.

It is true that nerve fibres have entered, and formed

a union with, the muscle mass in the neck before

migration has set in ; the nerves are carried along

by the migrating muscle horde ; differentiation of the

muscle fibres begins at the point at which the nerve

enters the muscle mass. When muscular fibres are

fully differentiated they depend on their union with

nerve fibres for a continuance of their health and life.

But the migratory impulse, be that impulse what it

may, lies not in the nerve union but in the muscle

elements themselves, for Ross G. Harrison ^^ found, if

the limb of a developing tadpole were deprived of its

nerve supply, the muscles still became duly differentiated

in their usual stations.

Adaptations may appear first as occasional

Variations.

Let us take another example to illustrate the manner

in which a new muscular feature has been evolved in

man's body. The muscles of the calf of man's leg

have taken on an enormous growth to raise the heel

in walking. The structure of the deeper muscle of

man's calf, the soleus, has taken on an extremely

complex and efficient arrangement of fibres ; its

origin from the posterior aspect of the bones of the

leg is particularly extensive. In all dog-like or prono-

grade apes this muscle has a narrow origin from the

smaller bone of the leg, the fibula, and this is also

usually the case in the orthograde apes, or anthropoids.

In man the origin of the muscle has undergone an

extension, a large part migrating from the fibula and

obtaining an extensive attachment to the tibia. But

this extension to the tibia which is constant in man
occurs as a frequent variation in all the anthropoids.

Out of 8 gorillas examined, 3 had a tibial origin for

this muscle ; this was also the case in 2 out of 12

chimpanzees, i out of 8 orangs, and 2 out of 12 gibbons.

In the anthropoids there is a tendency for the soleus

to extend its origin to the tibia ; in man this tendency

" Anat. Record, 1908, vol. 2, p. 145; Atnerkan Joum. of Anal., 1906
vol. 5, p. 121

;
Jott¥». of Experim. Zool., 1907, vol. 4, p. 239.

'
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has become a fixed habit. This is but one instance

of what is often to be observed in the study of human
evolution, where an occasional variation in apes has

become the established form in man.
How has this tendency to vary in a definite direction

arisen ? It is a direction wliich increases the functional

efficiency of the human leg. Has this tendency arisen

in apes as a result of the manner in which they chmb ?

Or is it, as Huxley would have us infer, a tendency

which is inherent in the developing soleus and has come
into existence under the influence of some unknown
factor which regulates the developmental movement
of muscle cells ? I think that Huxley's interpretation

is the true one.

Let us take another example. Under the skin of

the sole of man's foot lies a muscle known as the

short flexor of the toes. In man all its four bellies,

designed for the outer .four toes, have a solid basis of

origin on the bone of the heel ; from such an origin

the collective muscle can play a helpful part in main-
taining the arch of man's foot. Now in the monkey's
foot, while the muscle for the second toe arises from
the lieel, the muscles for the three outer toes retain

a primitive origin from an adjacent surface provided

by moving tendons. In the gibbon it is usual for the

muscle of the third as well as of the second toe to

have moved its origin to the heel ; in the great anthro-

poids, particularly in the orang, the muscle of the

fourth toe has also left the tendon and migrated to

the heel ; in man all four have moved. Here we see

a human character arising as the culmination of a

tendency which can be observed, to a greater or less

degree, in the feet of all those animals which are most
closely related to man, yet more primitive than him
in structure. The migration of origin, on the part

of the embryonic muscular cells, is of a useful or

purposive kind. We cannot avoid the conclusion that

the growth and development of young muscle cells

are controlled by influences or means which work
towards a functional result.

The Origin of a Muscle peculiar to Man.

Man possesses a muscle which is peculiar to himself

—the peroneus tertius—and it will help us to under-

stand how new structural features have been, or are

being, evolved if we note the manner in which this

muscle makes its appearance during the development

of the leg and foot of the human embryo. The
peroneus tertius raises the outer border of the foot

and assists in applying the sole of the foot to the

inequalities of the ground in walking. If we examine
a hundred human legs we shall find ninety in which
the peroneus tertius is a complete and separate muscle,

but in the remaining ten we shall find some in which
it is separated only to a greater or less degree from an
adjacent and older muscle, the long extensors of the

toes, and some in which it is quite unseparated from
this muscle, as is the case in the legs and feet of

anthropoid apes. In the gorilla one notices occasionally

a tendency for the outer fibres of the tendon going to

the fifth or small toe to stray or migrate towards the

outer border of the foot. When we turn to the develop-

ing leg to ascertain how this new muscle makes its

appearance in the human embryo, we find, towards

the end of the second month of development, that the

mass or colony of mu-scle cells whit h are to extend thi

toes, becomes separated from the common extensor
mass of the leg, and that, in turn, the mu.scle cells

which are to form the peroneus tertius separate or an
cleft from the outer side of the long extensors of th<

toes—from the part concerned in extending the liitK

toe and incidentally in turning upwards the outer

border of the foot. The j)eroneus tertius represents

a c(jlony of muscle cells which have broken away from
the parent muscle—the long extensor of the fifth toe.

The tendon fibres have broken away from those going
to the toe and migrated backwards along the outer

border of the foot, thus giving them an advantageous
position for the performance of their function in

walking.

We have here all the properties manifested by develop-

ing muscle masses—a power of cleavage or separation,

and a power of migration. What causes these outer

muscle cells which are destined to act on the nn -1

external of the digits to break from the parent iiki-

and assume a separate functional identity ? I agret

with Huxley that there are no grounds for believing

that the behaviour of embryonic muscle cells is in

any way influenced by experiences gained by adult

muscle fibres. When vertebrate limbs came first into

existence the muscle colonies which deployed to form
the extensors of the toes, grouped themselves so as to

get a functional result. In the case of the outer toe

there was a double function, the extension of the toe

and the everting of the foot. In the human foot the

muscle cells which evert the foot have separated them-
selves from those which extend the little toe. The
evolutionary machinery hes in the bchaxiour of the

embryonic muscle cells or myoblasts.

Instances of Parallel Inheritance.

Let me cite two other examples which go to show
that myoblasts possess evolutionary tendencies which

work towards a purposive or functional end. The
interosseus muscles of the hand and foot of monkeys
arise, not from the adjacent surfaces of metacarpal

and metatarsal bones, as they do in man, but from the

bases of these bones, in the palm of the hand and sole

of the foot. In the human embr)'o the interosseus

muscles appear in the same palmar position as that

which is retained in monkeys. In the most primitive

of anthropoid apes—the gibbon, and also in the highest

of South American monkeys—the howler monkeys

—

Ateles—the origin of the interosseus muscles have

migrated so as to take a partial hold of the adjacent

surfaces of the metacarpal and metatarsal bones. In

the great anthropoid apes—the gorilla, chimpanzee,

orang—and in man, these muscles ha\'e sunk in between

and seized the adjacent surfaces of the metacarpal

bones of the hand and metatarsal bones of the foot.

This migrator)' tendency has seized upon, or become

manifested in, the muscles of the hand as well as in

those of the foot, although these members are subject

to different functional influences. We can account

for such evolutionary' manifestations only by supposing

that in a remote common ancestor of all the members
of the higher primates there was a latent tendency

in the myoblasts of the interosseus muscles to deploy
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and group themselves in a new way^ one which gave a

better functional result.

Another striking fact is that the muscles which have

become reduced or vestigial in man have also become

reduced and vestigial, although usually to a less

extent, in the anthropoid apes. All of these muscles,

plantaris, palmaris longus, psoas parvus, latissimo-

condyloideus, omo-cervicalis, etc., are laid down in a

normal way during the development of the embryo
;

after being laid down retrogression sets in. We have

here again to deal with functional tendencies. The
machinery of reduction is resident in the processes

which govern the development of structural systems

in the embryo. As W. Roux supposed, there may be

a struggle for survival between the system of cells

which make up the body of an embryo.

The Adaptational Properties of Bone Cells.

By the fourth month of foetal life young nerve cells

and young muscle cells have taken up their definitive

position and arrangement. On the other hand, white

blood corpuscles retain all through the life of the

individual the migratory power which is lost by most

other cells of the body early in foetal life. The cells

which line blood and lymph vessels and those which

line the peritoneal and pleural cavities ^^ retain all

through life a power to proliferate and produce new
tissues which are of a purposive kind. Such cells

retain the chief characteristic of embryonic cells-—the

power to arrange themselves as part of a functional

complex. Bone cells also retain powers of purposive

action. Nothing is better known than that, if a bone

of a rickety child bends under the weight of the body,

the bone cells lying in its concavity will proliferate

and build a buttress to strengthen the shaft. It is

not necessary for us to speculate here as to the exact

stimuH which cause bone cells to behave in this manner
;

it is enough for our present purpose to note that they

react to fulfil an end necessary for the occasion.20

John Hunter discovered the remarkable power

which bone cells possess to remodel bones during

growth. While bone cells are building at one part

of a bone, they are, at another part of the same bone,

liusily engaged in taking down their previous handiwork.

The co-ordinated manoeuvres of the armies of bone

cells concerned in the growth of the jaws and eruption

of the teeth are extraordinary. When teeth are

erupting and also long after they are cut, their bony

sockets are being constantly altered and remodelled

by the hundreds of thousands of osteoblasts embedded

in the bone surrounding the dental roots. While

new bone is being laid down on the outer side of the

jaw under the gum, the corresponding l)one on the

inner side of the gum is being absorbed. But in the

tooth socket itself the opposite is happening ; new
l)onc is being laid down on the inner side of the tooth

socket, while it is being removed from the wall forming

the outer side of the socket. New bone is being laid

down under the roots so that the socket as a whole is

being raised and moved in an outward direction.

•• An arrount of the actions and reactions of vascul.ir tissues will be
foiiiid in the writings of W. Roux from 1878 onwards. I have dealt with
the adaptativc reactions of peritoneal tells in Human Embryology and
Morphology, 1921, 4th edition.

*" I have dealt with the growth reactions of bone cells at some length
(Menders of the Maimed, 1919, chapters xiv., xv., xvi., xvii., and xviii.)

The crowd of osteoblasts involved in this operation

are clearly co-ordinated in their action ; they move
on towards a functional result. Although we do not

know the exact means by which their action is co-

ordinated we have, in the qualities and tendencies,

possessed by bone cells, part of the machinery of

evolution. Cartilage cells, during embryonic life,

must be co-ordinated in their growth and arrangement.

In the foetal hand we find they have fashioned the

joints to meet the needs of the muscles which act on
them, thus permitting harmonious movements of the

wrist and digits. The development and behaviour

of embryonic cartilage cells constitute part of the

machinery of human evolution.

Co-ordination in the Growth of Bone,
Muscle, and Nerve Cells.

I have dealt with the behaviour of young cells of

bone, muscle, and nerve centres in the developing

embryo in order that we may appreciate the com-
plexity of the process involved in producing a new
structural adaptation of the human body. When we
sit up or walk, our vertebrse are balanced one upon
another by means of a complex series of muscles acting

upon an equally complex series of levers, the whole

controlled by intricate groups of nerve cells situated

in the spinal cord and brain. The anatomical evid-

ence 2^ leaves us in no doubt that the spinal mechanism
of man has been evolved from one very similar to that

now seen in the anthropoid apes. Indeed in the

young chimpanzee and gorilla many of man's spinal

adaptations are already present. In the evolution of

a human from an anthropoid spine we have to conceive,

(i) that the multitudes of bone cells involved in the

building of vertebral processes of the embryo were so

influenced in their operations that the levers they

built were altered in strength, inchnation, and form
;

(2) the countless myriads of- myoblasts involved in

the formation of the spinal musculature were so

influenced that they took up new positions and effected

new combinations
; (3) the cartilage cells, which mould

the contours of the interverte])ral joints, were moved
to alter the shapes of the articular surfaces so as to

provide the needed contours
; (4) the nerve cells of

the spinal cord and brain, presiding over the reflex

and voluntary movements of the spinal muscles, had
to undergo increase in numbers, rearrangements in

grouping, and readjustment of contacts. We have to

postulate that in the human embryo there exists a
machinery which co-ordinates the development and
growth of all the diverse hordes of embryonic cells

concerned in the formation of man's spinal mechanism
and causes them to move in a direction which, at all

stages of evolution, yields a harmonious functional

result.

Theory of Hormones.

There is only one theory which affords a rational

explanation of how such complex adaptations can be

brought about—the theory of Hormones postulated

by Starling in 1905.22 Although Prof. Starling devoted

" " Man's Posture : Its Evolution and Disorders," BrU. Med. Joum.,
I923> I. PP- 451, 493. 545. 587. ''42, 66g.
" Prof. E. H. .Starling, "The Chemirnl Correlation of the Functions of

the Body." The Croonian Leclims .il llie Roy.il College of Physicians^

Lancet, 1905, vol. 2, p. 339.

i^
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the greater part of his Croonlan lectures to demonstrate

the part played by chemical substances or hormones in

co-ordinatinj; the functions of the body he clearly realised

that hormone control formed the basal machinery of

all evolutionary processes in the animal kingdom.

"In the lowest organisms, such as the bacteria

and protozoa, the only adaptations into which we can

gain any clear insight are those to the environment

of the organism, and in these cases the mechanism
is almost entirely a chemical one. ... In the

lowest metazoa, such as the sponges, there is still no

trace of any nervous system. The co-ordination

between the different cells of the colony is still

determined by purely chemical means. ... If, as

I am inclined to believe, all the organs of the body
are regulated in their growth and activity by chemical

mechanisms, similar to those I have described, an
extended knowledge of hormones gives complete

control of the body."

We are justified, on all grounds, in looking upon

the human embryo, in the earlier stages of its develop-

ing, as a colony of protoplasmic units or cells, organised

under a system of government controlled by hormones.

Each member of the colony, we must suppose, has the

power of circularising, by means of the hormone

postal system, some or all of the other members of the

colony in such a way as to notify its needs and compel

their co-operation. With each step in the differentiation

of the embryonic tissues there must be a further

elaboration in the hormone system of intercommunica-

tion and government, until the foetal stages are reached,

when the growth-regulating substances become installed

in special controlling centres represented by the glands

of internal secretion—the pituitary, adrenal, thyroid,

etc. We know that juices expressed from embryonic

tissue contain substances which stimulate the prolifera-

tion and growth of living tissues ; we know from

observations already cited that one group of embryonic

cells can control the manner in which another group

develops, but we have to admit, also, that our know-

ledge of the action of hormones in fashioning the growth

of organs is still in its infancy. The vista presented by

this unexplored field of knowledge is infinite in extent

and complexity, and will provide embryologists with

many centuries of labour. Their lal)our will reveal in

full the true nature of the machinery which underlies

the production of structural adaptations which occur

in every part of the animal body in every stage of its

evolution.

The Significance of Acromegaly.

A long and close study of the bodies of men and

women who have been the subjects of that strange

disorder of growth known as acromegaly, has convinced

me that the system of hormones, which controls and

co-ordinates the growth of various organs and parts

of the body is organised, like the nervous system, on

a reflex basis. There are reflexes of growth just as

there are reflex actions of muscles ; both kinds of

reflexes serve definite purposes in the economy of the

body. The glands of internal secretion provide sub-

stances which control the action of organs and of

parts of the body ; they also produce substances

which co-ordinate the growth of the organs or parts

concerned in these actions. In the subjects of acro-

megaly the pituitary gland is enlarged and its structure

more or less disorganised ; the parts of the lx)dy which
respond to hard toil, such as the hands, feet, and jaws,

become greatly and irregularly overgrown. All the

systems of the lx)dy—muscular, bony, respiratory,

circulatory, alimentary, and renal systems— are in-

volved ; all show an abnormal degree and kind of over-

growth.

We find a clue to most of the growth disorders ol

the human body, such as acromegaly, in a knowledge

of the mechanism of normal growth. Growth dis-

orders—dwarfism and giantism—are but derangements

of the various parts of the normal machinery of growth.

Sir James Mackenzie regards the symptoms of illness,

manifested by suffering men and women, as de-

rangements of the normal reflex functions of their

bodies. In a like manner we may consider disorders

of growth, such as acromegaly, as a derangement of

a normal mechanism—that which co-ordinates the

response made l)y the \arious parts of the Ixjdy to

exercise and training. When a man passes into train-

ing, whether it be to use his hands as a labourer, his

biceps as a blacksmith, his legs as a runner, or his

arms as a rower—the responsive growth is not confined

to the muscles of his hand, arm, or leg. All the liones

of the body respond to a greater or less degree, so do
the heart and lungs, so do all the systems of his Ixxly

;

he has to eat and digest more. We cannot imagine

such a co-ordinated functional result being brought

about, one which affects every system of the lx)dy,

unless we postulate a controlling system of hormones.

Nor can there be a doubt that acromegaly, in all its

stages and degrees, represents a diseased manifestation

of this adaptational system.

To fit all the bits of this puzzle into a connected

whole we have to suppose that muscles in sustained

action do emit certain substances which pass into the

circulation and thus reach the pituitary gland. We
have to suppose that in the pituitary these substances

elicit responses leading to the emission of other sub-

stances which pass into the circulation and thus reach

and influence organs which are correlated in action

with the muscles directly involved. We have here all

the elements of a reflex system—the pituitar}' ser\-ing

as a chief centre or hormone-brain. In acromegaly

the disordered condition of the pituitary leads to a

flooding of the body with adaptative hormones after

the most trivial of muscular actions, and hence its un-

regulated growth.

Barwell's Disorder.

In the Museum of Charing Cross Hospital, Huxley's

old school, there is the skull of a boy which shows a

very instructive disorder of growth. It is not a unique

specimen ; many cases of an exactly similar kind are

known. The boy came into the hospital for treatment

of a tumour-like swelling of the face, for which Mr.

Barwell tied the right carotid artery. The boy died,

and it was found that, on the right side of his skull,

all those structures which are concerned in mastication,

and only the structures concerned in this function, were

greatly and uniformly hypertrophicd. The condition

was clearly produced long before birth, for all the teeth,

including those of the milk dentition, were nearly twice

the normal size on the right side of the mouth. So

were the jaws and all the bony struts of the face which
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support the jaws ; so were the muscles of mastication,

the temporo-mandibular joint—in short, all dental,

bony, muscular, vascular, and nervous structures con-

cerned in mastication. We cannot conceive how such

disorders of growth could be so sharply limited to a

single functional system unless we agree that the

machinery which regulates growth and development

is organised not on an anatomical, but on a functional

basis.

Use-inheritance.

In the foregoing paragraphs an attempt has been

made to picture the means by which the development

and growth of the various cell groups, which make up
the body of the embryo, are co-ordinated and controlled.

Such evidence as we have justifies us in the belief that

there is an automatic system of control worked by
means of hormones, and that this machinery, in all its

variations, tends to produce a functional or adapta-

tional result. The very important question remains

to be considered : can this machinery, which controls

the differentiation of the tissues of an embryo, be

influenced from without ? Or does it, as Bateson

l)elieves, work on towards its destined result, in spite

of all surrounding conditions and influences ? The
uenital glands and their contents, of both man and
woman, are exposed to all the substances, be they

nutritive or hormonic in nature, which flood their

circulatory systems. In 1906 J. J. Cunningham ^^

applied the theory of hormones to the problems of

heredity. He conceived it possible that the genital

cells could be influenced, and so altered in their con-

stitution, by hormones thrown ofT l^y all the organs

and parts of the parent body. There is no inherent

physical obstacle to prevent one from entertaining

such a belief. Such a conception implies the possi-

bihty of hormones—function-regulating substances—
of a parent coming into contact with and influencing

the controlling action of the embryonic hormone-

system. If it were possible, as is assumed in every

form of Lamarckian lielief, for parent products to come
in contact with, and thus alter, the machinery' which

controls the growth of the embryo, it would be a con-

sequence of the utmost import for mankind. By a

full use of our brains, of our teeth, or of our hands, we
might hope to influence the development and growth

of the corresponding parts in our children.

Evidence of the Teeth.

I have selected the teeth to test the question as to

the part played by use in the evolution of structural

adaptations. There can be no doubt that the manner
jn which the crowns of man's sixteen upper teeth fit

against corresponding surfaces of the lower sixteen,

give us as fine a structural adaptation as we may hope
to cite. There is the additional advantage that, as

the teeth are the most persistent of fossil remains, we
know more of this system in the forerunners of man
and of living anthropoid apes than of any other parts

of their anatomy. Further, in highly civilised races

teeth are not only more liable to decay and to irregu-

larities of eruption than in primitive races, but there

is also, in civilised peoples, a marked tendency to a

reduction in size and number of the dental series. We
" Hormones an J Heredity, 1921.

see, too, in the evolution of the dentitions of the higher

primates, when the pattern of the enamel changes in

one tooth, it changes in all of them ; if one tooth alters,

the opposing teeth have to alter in conformity ; we
see that if the dentition strengthens, all the members
of the series participate ; when reduction sets in, all

the teeth suffer a reduction in a definite order. But
these changes cannot be due to use, for the crowns of

the teeth are laid down, and the opposing chewing

surfaces fully formed, while the dental germs lie buried

in the gums and long before the crowns come into use.

When they do come into use, the teeth formed in the

upper jaw possess the exact surfaces needed to oppose

those of the lower jaw. After usage, especially in apes

and primitive man, the opposing surfaces become
worn off ; if use had any effect here it would be to

produce teeth with eroded crowns.

It is clear that functional adaptation, so far as

concerns the production of teeth, is a property resident

in the embryonic tissues ; the effects of usage in the

parent can have no influence on the machinery which
shapes the dental crowns in the mouth of the foetus

and infant. If this is true of one system of the human
body, it is probably true of all other adaptational

systems—such as the brain, hand, and foot. Nature
would have been foolhardy to entrust the future of

any race whatsoever to the voluntary efforts or natural

inclinations of the parents. As far as possible she

seems to have safeguarded the progeny by isolating

the gonads from the functional influences of the

parental body.

The Germ-plasm can be permanently injured.

Yet there is one line of evidence which shows that

the spermatozoa of the male and the ova of the female

can be acted on or injured from without. Darwin 2*

has related the case of a cow in which one eye was
injured when she was in calf. The calf was born with

the corresponding eye small and blind. In more
recent years Marey ^^ has recorded an identical result

in a mare ; one eye was injured when she was pregnant,

and the foal was born with the corresponding eye

small and blind. Hitherto we have been inclined to

regard such cases as mere coincidences, but the well-

known experiments of Guyer and Smith ^^ provide a

rational explanation. They injected into the veins

of doe rabbits, about the end of the second week of

pregnancy, doses of a substance which has a selective

and toxic action on the lens of the eye. Many of the

young were l^orn with defects of the eyes—cataract of

the lens ]:)eing particularly frequent. When these

young ralibits grew up and bred, many of their young
showed the same defects. The developmental dis-

order could be transmitted in the spermatozoa as well

as in the ova. These experiments show that the

germ-plasm can be reached from without, and by
means of a toxic substance can be permanently injured,

so that progeny issuing from it will show ever afterwards

a characteristic and localised defect. Prof. Ch. R..

** Variations in Plants and Animals under Domestication, 1868, vol. 2,

P- 34.
" Le D6terminismc et I'adaptatiou morphologique, R. Anthony, 192a,

p. 88.
»• M. V. Guyer and E. A. Smith, Journ. Experim. Zoology, 1921, vol. 31,

p. 171.

k
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Stockard ^^ induced permanent changes in the germ-

plasm of guinea-pigs by exposing one generation of

animals to extreme and continuous doses of alcohol.

Dr. J. G. Adami '-" cites several instances of a similar

nature, and has summed up the evidence relating to
" the inlicritance of acquired conditions in the higher

mammals." Many of the cases recorded to prove

acquired inheritance relate to changes which have

been produced in the skin, particularly in its pigment-

carrying cells. On the evidence which has accumulated

there is good reason for believing that light can act

upon epidermal and other elements of the skin in such

a way as to effect changes in certain factors or elements

of the germ-plasm. The observations and experiments

made by J. T. Cunningham ^9 on the colouring of flat

fish, and the more recent observations which Dr.

Kammerer ^ has made on salamanders exposed to

light, and to dark backgrounds, can be interpreted

only if we admit that reactions in the skin can affect

the reproductive cells lying within the genital glands

of the animals subjected to experiment. Notwith-

standing this admission I do not think, as I shall

mention later, that the loss of pigment in fair Europeans

is due to any' direct action of light on the skin. It

is one thing to injure or influence the germ-plasm in

such a way as to alter the machinery which controls

the development of the embryo ; it is quite another

thing to alter that machinery in such a way as to make
it produce a new mechanical adaptation. We know
of no means by which the machinery of mechanical

adaptation can be altered from without.

Are the Modern Conditions of Life altering

THE Germ-plasm of the Human Stock.

The admission that the genital cells can be injured

or altered by substances circulating in the body of

the parent is of the utmost consequence for mankind.

The conditions of modern civilisation are making us

the subjects of a colossal experiment. Six thousand

years ago, our ancestors, scraping a subsistence from

moor and shore, passed their days amidst the same
conditions as surrounded the earliest types of evolving

man. Man's body was adapted for rough fare and

unregulated exposure. Modern civilisation has revo-

lutionised the conditions of life in every detail. We
use our brains, our skins, our muscles, our lungs, our

teeth, stomach, and bowels^ our hands and feet, for

purposes which are new to them. Our tissues are

kept soaked with juices containing substances which

are still strange to them. Our crowded communities

favour the prevalence and spread of all forms of

infectious disorders in young and old. We are dis-

covering that a rough and raw dietary contains certain

elements which are essential for health. It would be

strange if the evolutionary machinery of the human
body kept on working in the same way as when the

conditions of life were, if not simpler, yet much more
primitive. A prolonged and minute comparison of

human remains found in ancient and modern graves

in England has convinced me that structural changes

" " An Experimental Study of Racial Degeneration in Animals treated

with Alcohol," Archiv Int. Med., 1912, vol. 10, p. 369 ; Proc. Soc. Experim.
Biol, and Med., N.Y., 1911-12, p. 71 ; 1913-14, p. 136.
" Medical Contributions to the Study of Evolution, 1918, ch. v,

" Hormones and Heredity, 192 1.
" Nature, 1923, vol. m, p. 637.

of a minor kind are affecting certain parts of the

skeleton in at least one-third of modern instances.

The narrow bony opening to the nose, with its jilMike i

nasal spine, its raised and sharp sill, so often seen in i

modern English skulls, are (onditions never present j

in l<2nglishmen of the pre-Koman periods. Contracted '

palates, crowded and defective teeth, deformed jaws,

sunken cheek-bones do not become common in English

graves until we reach the eighteenth century*. The
appearance of these structural changes in Englishmen
cannot be attributed to the introduction of any new
racial element from abroad. No doubt these facial

changes are due in part to the soft nature of our food,

and the disuse of our muscles of mastication.

Lack of use alone will not, however, explain thi-

form taken by these structural alterations ; they are

injurious rather than helpful ; they cannot be classified

among the contrived adaptations. We have rea.son

to suspect that defects of eyesight grow more common.
There arc grounds for believing that the great bowel,

including the caecum and appendix, becomes more
lial)le to disorder and to disease with each succeeding

generation. Twenty years ago Metchnikoff '^ expressed

the belief that the great bowel of man had become a

useless structure, and that he would be better off

without it. The result of recent surgical experience

has been to convince medical men that the man with

a normal great bowel is an infinitely fitter and happier

person than the man without one. The only question

that remains to be settled is whether it is better to be

with or without a colon which has become incurably

diseased.

There is thus a certain amount of evidence to support

the belief that certain parts of the body are less robust,

some of them actually undergoing a structural change,

in a considerable proportion of people living under

modern conditions of hfe. There is also no doubt

that these changes and susceptibilities occur much
more frequently in some families than in others. To
what extent these new features have become hereditary

and therefore due to an injury of the germ-plasm, we

cannot yet say. But in the light of experiments like

those of Guyer and Smith, and of Stockard, medical

men have grounds for suspecting that the source from

which new generations of our race issue may not be

invulnerable, that our germ-plasm may become tainted

under the conditions to which our bodies arc now
subjected.

The Law of R.ECAPiT«^.^^'^ON is o>rt\^TXltTiALLY
'

TRUE;___

In the foregoing paragraphs I have turned aside

from my main thesis—the nature of the evolutionary

machinery which has given man his gifts of brain and

body. The nature of this machiner\- will ne\-er be

understood by those who still harbour the belief

that the human embryo, in its developmental stages,

recapitulates the evolutionary histor>' of the human
body. I do not think any one familiar with the stages

passed through by the developing human embryo

would now agree with Huxley when he wrote :
^—

" The Nature of Man, translated by Dr. P. Chalmers Mitchell, 1904 ;

see also Keith, " The Functional Nature of the C»cum and Appendix,"

Brit. Med. Joum., 1913, vol. 2, p. i599-

" Collected Essays, vol. 2, p. 5-

/
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" A man in his development runs for a little while

parallel with, though never passing through, the form

of the meanest worm, then travels for a space beside

the fish, then journeys along with the bird and the

reptile for his fellow-travellers ; and only at last,

after a brief companionship with the highest of the

four-footed and four-handed world, rises into the

dignity of pure manhood."

It is true that we cannot explain the infinity of stages

passed through by a human embryo, from the fertilised

ovum, representing the lowest unicellular stage of living

)
things, to the fully formed child, unless we believe that

1 man, like all animals, has been evolved from the

I simplest of beginnings. But every one of these tran-
'

sitional stages represents a new form of being, never

one of which has been seen at any stage of the world's

history leading an independent adult existence. Every

organ and part of the human body passes through

an extensive series of developmental changes which

receive a full and adequate explanation from the theory

of evolution, but not one of these changes, from the

first to the last, copies a form seen in any adult animal

;

at every point of development old or recapitulatory

phases are masked by the unceasing introduction of

new and individual features. The student of the

human embryo and foetus is impressed not by its

recapitulatory behaviour but by the manner in which

new features are being intercalated. Such facts favour

Huxley's view that the machinery of evolution works

in the body of the embryo uninfluenced by adult

experience.

The Use made by Nature of the Capitalistic

System.

Scientific men do not need to be told that capital

is needed for the development and improvement of an

invention ; capital is as necessary for the progress of

a civilisation as for the extension of a business under-

taking. Nature discovered very early in the history

of the world that capital is needed for evolutionary

progress. A breakfast egg represents the capital set

aside for the development of a fowl, and during the

incubation period the stock of yolk makes possible

any form of experiments which the embryonic cells

may tend to make. In the higher mammals the

capitalistic system has become fluid and elastic

—

represented by the mother's blood and milk. The
placenta and all accessory structures needed for the

lodgment of the young in the mother's womb were

invented and elaborated by embryonic cells during

the incubating stages in the development of lower

vertebrates. The simple yolk capitalistic system,

evolved and elaborated by the embryonic cells of

lower vertebrates, became, in the higher vertebrates,

transformed into the elaborate organisation which
gives rise to the placenta, thus securing for the young
months of free lodging. When we inquire into the

nature of the process which gives rise to the placenta

we find that it concerns certain embryonic cells which,

in the lower vertebrates, proceed to form part of the

belly-wall, part of the bowel, and part of the bladder.

These same groups of cells in higher mammals have
taken on themselves an entirely new purpose. Instead

of proceeding to form the parts of the body just

mentioned, they give rise to the placenta and mem-

branes which envelop the embryo. Here we see that

embryonic cells and the machinery which regulates

their evolutions have inherent in them a power of

working out the most intricate inventions and of

effecting structural adaptations of the most service-

able kind.

The Genesis of Man's special Structural
Features.

We need not be surprised, seeing how plastic and

resourceful the embryonic tissues are, to find most

—

but not all—of man's characteristic features appear

in a modified form as transitional phases in the fcetal.

stages of man's nearest allies—the anthropoid apes.

Man's outstanding structural peculiarities have been

.produced during the embryonic and foetal stages of

his evolutionary history ; the corresponding and some-

what similar characters which appear in foetal anthro- _

poids become masked in these animals.by the super-

addition of coarser animal features which develop as

their intra-uterine Ufe closes, and particularly as their

adolescent and adult stages are passed. At birth the

brain of the baby gorilla is almost as big as that of

the human baby; but whereas the period of rapid

growth continues in the human brain throughout

infancy, the brain oi_ the_gorilla proceeds after bjxiji

at a .slow pace. The human brain retains the rapid

rate of foetal growth for two years after birth. My
friend Prof. L. Bolk^^ of Amsterdam, who has done

so much .to_pr0ve- that man's "dfstinctive characters

represent a heritage accumulated in the foetal phase of

his development, has shown that the downward bend

of the front part of the base of the skull, and the_conse-_

quent^ckward position of the face, occur at an early

point of development in all mammals. The cranial

bend becomes undone and the face thrust forwards as

development proceeds in all mammals, save in man,
in whom these foetal features are retained until, and
throughout, adult life. The nearest approach to the

adult human form occurs in the foetal stages of anthro-

^ojd apes. The foetal cranial bend is not a primitive

or ancient" character ; it was worked out in foetal

life ; never, until the evolution of man took place,

4i4^4Jus feature survive to reach an adult stage.

Let us take another feature—man's hairless skin,

and in the case of the white, races its comparative

lack 'of _pigment.^* In the chimpanzee foetus, at the

seventh .month of development, the hair is distributed

on the body exactly as in a baby at birth ; there is

the same long and fine hair on the scalp ; the same
smooth skin covered with a short, almost invisible

_iiQwn77TJie skin, too, which afterwards becomes deeply

pigmented and black in the adult chimpanzee, at this

stage is gray, tinged with a trace of brown. At a still

younger stage the skin is almost free from pigment.

The young of many of the higher primates are bom
with fair hair—often tinged with red. Fair hair is a-

-Icetal character of primates-which has become pernia-_

jQ.enFjnr_Northcrn Europeans and is found distributed

" "The Problem <il OrtlioKuathism," Proc. Konin. Akad. van Wetensch.

U Amsterdam, 1922, vol. 25, Nos. 7, 8 ;
" On the Significance of Supra-

orbital Ridges in the Primates," ibid., 1922, vol. 25, Nos. i, 2 ;
" On the

Character of Morphologcal Modifications in consequence of Affections of

the Endocrine Organs," ibid., 1921, vol. 23, No. 9.
* See my Hcrter I..ectures, " The Evolution of Human Races in the light

of the Hormone Theory," Johns Hopkins Hospital Bulletin, 1922, vol. 33,

pp. 155, 195 ; also Prof. C. S. Stockard's " Human Types and Growth
Reactions," Amer. Journ. Anat., 1923, vol. 31, p. 261.
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sporadically in North Africa and Central Asia. Here
again we see characters which were worked out in

fcetal months passing on to become characters of

adult life.

Such examples could be multiplied to a wearisome
extent. I do not wish to minimise the number and
importance of transient simian features which appear

in the body of the human foetus and infant ; they are

well known and of great significance. But 1 do desire

to give a true interpretation to_such Tiuman"
as are represented TSyT^rTs small face and jaws; his

forehead, tendmg to^je devoid of supra-(;)rhiti3l rJHgPc •

his large hearij[^ise(roira long and relatively slen(jgf

jneck : they are features firstj^raducett" JfT tlie-Jcatal^

stages ofTiigher primates and now retained by man in

his adult state. _Th&Jendpnry -te procorvc such foetftl^

characters is seen in certain genera of Sonrp Amenran
monkeys. But all "tKe~tossil progenitors of ape and->

man' wejiflvp y^T <lntrr<vpf^fl ha ve a face, jaws, skull
^

afid^neclTorthe more prirnitive and bestial type.

The Bearing of Fcetal Inheritance on
Huxley's Conception.

I return to Huxley's disbelief in " use-inheritance
"

and to his conviction that animals—including man

—

tend to evolve " along their predetermined line of

modification." It is clear that the mammalian
placenta, particularly that kind of placentation which
occurs in the womb of man and of anthropoids

—

identical systems—cannot in any way be accounted
for by " use-inheritance." They have been worked
out by properties inherent in embryonic tissues. The
fact that the most characteristic features of the human
body appear first in embryonic or foetal life, and that

human-like characters appear transiently in fcetal

stages of anthropoid apes, the further fact that many
constant structural modifications of man's body are

seen as occasional variations of the ape's body, all

bear out Huxley's dictum that evolution tends to

evolve along predetermined lines of modification.

The machinery of evolution works out its untrammelled
ends in the embryo and the foetus, except in so far as

that machinery can be injured or deflected by what
may be termed poisons of the germ-plasm. It is clear,

too, that if we are to cast man's horoscope we can
read the omens only in the tendencies manifested in

his embryonic and fcetal stages. We can alter man's
future only in that limited way discovered by Darwin

—

by applying his principle of selection.

A Simile.

To make my meaning clear, let me borrow a simile

from human affairs. Some thirty years ago, in the

incipient stages which led to the modern development
of the great motor-car industry, small workshops
sprang up in almost every town and supplied a car

of local design for local needs. The struggle for

survival set in, and successful types, ousting local

types, led to the formation of great firms which catered

for the needs of continents. The workmen engaged
and the types of car made became specialised and
standardised. These great firms, we know, keep an
eye on the market—benefit by experience—and modify
their types to suit demand. Invention succeeds

invention in their workshops. But in the factory

where human types of body and mind are produced
I am presuming there is no intelligence department.
I am also presuming, as Huxley did, that the workmen
—the cells of the embryo—employed in turning out
new human machines, are specialised into vocational,

hereditary castes—each caste turning out its work i;

a certain way—a way which ensures a function;:

result. I am presuming, too, that the workmti
represented by the embryonic cells are co-ordinated

in their toil by an elaborate system of intercommunica-
tion—already described—the system of hormone-
All hands in the human factory are co-ordinated-

not by orders from managers or foremen, but by ,

self-regulating system of hormone-control which work
out functional ends automatically. Variations—useful

adaptations—are produced by a bias which is inherent

in the machinery of control. The mere fact that I

have to resort to so crude a simile shows how ignorant

we still are of the machinery' of animal evolution.

Conclusion.

John Hunter gave utterance to an important truth

when he said man's bony and vascular tissues retained

the same automatic purposive behaviour as is mani-

fested by the lowest forms of organised life, such as

the hydra. In the formative period of the human
embryo, and on the phase when adaptational con-

trivances are being worked out in its heart, brain,

muscles, and skeleton, the embryonic cells retain many
of the purposive, almost conscious, attributes possessed

by primitive unicellular organisms. No doubt the

behaviour of embryonic cells, as of the simplest

protozoa, will prove to be reflex in nature— mere
protoplasmic reactions to appropriate stimuli. In

bringing about the collective reactions of embr^-onic

tissues, which mould them to form structural adapta-

tions, we may presume that hormones play a leading

role. The hormone system, to give the results it does,

must be framed upon a teleological basis.

If we would rightly understand the evolution of

the machinery of adaptation, or, what is the same thing,

the machinery of government, in the developing body

of an animal, we shall do well, as Herbert Spencer

suggested, to study the evolution of a people rising

from savagedom to civilisation. In the earlier stages

of the evolution of human society we see that the

machinery of government is represented by the auto-

matic working of a herd-instinct—an instinct tending

in all its operations towards the preservation of the

community. The instinct is biassed in the direction of

producing functional or effective results. We have

to study what, in our present ignorance, we must call

the " herd-instincts " of the vast community of proto-

plasmic units embraced by the body of a human embr>-o,

if we would understand how the structural contrivances

of the human body have been evolved. I, for one.

believe with Huxley that the government which ruk

within the body of the embryo proceeds along its wa\

altogether uninfluenced by occurrences or experiences

which affect the body or brain of the parent. In

short, man has come by his great gifts—his brain, his

upright posture, his strange foot and his nimble hand-

not by any effort of his own, but, like a favoured child

of the present day, has fallen heir to a fortune for

which he has never laboured.

Printed in Great Britain *j' R. & R. Clark, Limited, Edinburgh.
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Lord Grey's Bill for the Protection of

Wild Birds.

WE ha-ve now for many years had legislation in

Great Britain for the protection of wild birds,

in addition to the much older laws relating only to

game. The desirability for such protection has

received increasing recognition on humanitarian and

aesthetic grounds, and it is also to be hoped that there

is a growing realisation of the importance of the subject

from an economic point of view. The different Acts

which have successively been placed on the Statute

Book have had varying merit as judged by the wisdom

of their intentions, but where they have all so lament-

ably failed is in their ineffectiveness. This grave fault

has been remedied in the wise measure which Viscount

Grey of Fallodon has introduced into the House of

Lords, and, although his Bill has many other good

points, it is probably on that ground that we should

chiefly welcome it. The Bill was read a third time on

July 30, and a copy of it, as amended in committee, is

before us. It is greatly to be hoped that the House of

Commons will similarly pass the measure next session.

The Bill aims at the repeal of all existing enactments

on the subject, and at making complete provision on

the new hnes recommended in 191 9 by the Depart-

mental Committee on the Protection of Wild Birds.

All birds to which the Bill applies—that is to say, all

wild birds other than grouse, ptarmigan, partridges,

pheasants, and black game—are divided into three

categories, each of which is to receive its appropriate

degree of protection, as follows :

Category I.—Birds in this group, and their nests and

eggs, are to be protected absolutely at all times and

places.

Category II.—Birds in this group, and their nests

and eggs, are to be protected absolutely during the

close season from the ist March to the 31st July. (The

Woodcock is to be protected from the ist February to

the 31st August, and the owners or occupiers of land

may take the eggs of the Lapwing thereon up to the

15th April.)

Category III.—Birds in this group, but not their

nests and eggs, are to be protected during the close

season from the ist March to the 31st July except

against the owners or occupiers of the land concerned

and their accredited agents.

The birds included in the first and second categories

respectively are listed in the schedules to the Bill, and

the third category includes all the other birds . Roughly

speaking, the birds in the first category are either

species which are relatively rare or species of great

usefulness, such as the owls, which it is desirable to

encourage. Those in the second category are species

which have not been considered quite worthy of the

first but require special protection during the breeding
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season. Tlic Home Secretary or the Secretary for

Scotland, as the case may be, is to l)c given power to

transfer birds from one category to another or to change

the dates of the close season. He may do this by

general order or,with the consent of the local authorities,

by local order affecting only a particular district ; and

with the consent of the owner and occupier of the land

he may make a special order in support of an endeavour

to create a bird sanctuary, even to the extent of giving

all birds in the sanctuary the full protection of Cate-

gory I. In exercising these functions the Secretary of

State is to be assisted by an advisory committee.

The Bill also contains a number of special provisions,

some of which are new and others of which are retained

from existing enactments. The use of certain types of

trap is to be prohibited altogether ; the use of mechani-

cally propelled boats or of aircraft is to be prohibited

as an aid to killing or capturing birds ; the capture of

birds on highways, commons, and public places is to be

prohibited ; the killing or capture of birds on Sunday is

to be prohibited ; and the catching of birds alive is

to be prohibited except under licence granted by the

competent local authority. Lastly, the liberation of

imported birds is to be permissible only with the

authority of the Secretary of State, a wise provision

aimed at the prevention of interference with the

balance of nature.

The great advance in legislation of this kind which is

marked by this Bill, however, lies in its application

not only to offenders caught red-handed but also to all

persons found in possession of birds, parts of birds,

nests, or eggs which may be presumed to have been

illegally taken. The onus of proof is to be thrown

wholly on the possessor in the case of birds, nests, or

eggs in Category I. and nests or eggs in Category II.,

and also in other cases during the whole of the close

season except its first fortnight. Further, every taxi-

dermist and dealer is to be compelled to keep a register

giving all particulars of specimens passing through his

hands which come under Categories I. and II. If this

measure becomes law we may therefore hope to see

an end of the scandal that the skins and eggs of some

of our rarest and most strictly protected birds may

be seen openly displayed in the taxidermists' windows

or publicly advertised in the catalogues of dealers.

Similarly, it will become an offence to sell or possess

" plovers' eggs " after April 20 (allowing five days'

grace from the beginning of the close season specially

determined as regards the taking of these eggs).

The Secretary of State is to be empowered to grant

special licences to kill or take protected birds or to take

their eggs or nests either for scientific purposes, for the

protection of crops, property or fisheries, or for other

special reasons. The potential exemption from the
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law in favour of scientific purposes is a useful n<

provision, but it is to be hoped that the power will l>e

very sparingly exercised in view of the great amount of

useless collecting, especially of eggs, which masquerade >

under the name of science.

The Capillary Blood-Vessels.

The Anatomy and Physiology oj Capillaries. By Prof.

August Krogh. (Silliman Memorial Lectures.)

Pp. xvii + 276. (New Haven: Yale University

Press ; London : Oxford University Press, 1922.)

135. 6d. net.

EVERY cell of the body is brought into material

relationship with all other cells in virtue of

the existence of a common medium, the blood, which

is maintained in constant circulation throughout the

body. Substances absorbed into the blood from the

exterior, either through the external or internal sur-

faces of the body, are thus brought round and pre-

sented to every cell, to be taken up or rejected accord-

ing to the needs of the latter. In the same way the

products of the chemical changes occurring in any

cell are distributed to all other cells, so that the blood

represents the internal environment integrating the

metabolic activities of all parts of the body. The

interchange between blood and tissues takes place

only in the capillaries and smaller veins, so that we

may say that the whole vascular system—heart,

arteries, and veins—exists to ensure an adequate

passage of blood through the capillaries. It is there-

fore rather surprising that the physiology of the

capillaries has been comparative!}^ neglected until

the last few years. There have been isolated observa-

tions with regard to their structure and contractility

and the properties of their walls. Some twenty-five

years ago, when the question of lymph production

and absorption was brought into prominence by the

researches of Heidenhain, the functions of the cells

forming the capillary walls were hotly debated, but

after a few years, interest in the matter died down,

and physiologists failed to appreciate or to follow

up the many other problems concerning the capillaries

which were implicit in the problems of lymph pro-

duction.

By a study of injected specimens, or of the circula-

tion in the lung or web of the frog, it can be seen

that an arteriole breaks up into a large number of

capillaries, each of which may have a diameter approxi-

mating to that of the arteriole. The relations in this

part of the circulation have thus often been compared

to those in a narrow stream flowing into a lake, and

it has been tacitly assumed that the circulation through

the capillary network as well as the state of dilatation
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of the vessels forming this network were simply func-

tions of the general blood pressure driving blood

through the arteriole and of the state of contraction

of the arteriole itself.

In reading the views on the circulation which

were general before the discoveries of Harvey, we

are often filled with astonishment that men endowed

with mighty intellects, like Leonardo da Vinci, could

not see what seems to us so self-evident. It is

difficult to comprehend how any one could dissect

the heart and be familiar with the effects of wounds

of different parts of the body and fail to perceive

the meaning of the valves in the heart and the

course of blood through this organ. Yet we our-

selves every day are equally blind. It is self-evident

that the colour, say, of the skin, depends not on the

amount of blood in the small arterioles but on the

fulness of the capillaries. Every one knows that the

capillaries may be overfilled together with constricted

arterioles, giving rise to blue cold skin, or that the

capillaries may be less full but with a vigorous circula-

tion through dilated arterioles, so that the skin is

warm and of the normal colour. These two observa-

tions should be sufficient to show that the state of

dilatation of the capillaries is not dependent only on

the condition of the arteries. Even a lifetime devoted

to science and research seems incapable of prevent-

ing us from accepting familiar appearances without

trying to understand them. It is not until some one

puts a definite question and our curiosity is aroused

that we become aware of a problem to be solved.

In science it is the question that matters : the solution

can always be found.

The recrudescence of interest in the capillaries

occurred suddenly, many observers being led to the

subject by the most diverse considerations. Among
these Ebbecke was perhaps the most directly interested

in the capillaries themselves. H. H. Dale was led

to infer independent changes in the capillaries from

his observations on the effects of histamine. Krogh,

continuing his researches on respiration, found it

necessary to consider the volume of the capillary

circulation required for supplying sufficient oxygen

to the working tissues. Then, during the War, the

committee appointed by the Medical Research Council

to investigate the causation of surgical shock was led to

ascribe the main part in the production of this condi-

tion to the abnormally dilated state of the capillaries.

Thus from all sides the attention of physiologists was

focussed on these structures. As a result we can

boast of a very large accession to our knowledge

not only of the capillaries but also of the factors

determining the supply of blood to the tissues under

varying conditions.
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The volume under review, by the man who has

perhaps done more than any single physiologist to

advance our knowledge of the capillaries, not only

gives a connected account of our present knowledge,

but also adds to this a large amount of original work

which has been previously unpublished. Prof. Krogh

starts with an account of the anatomy and distribu-

tion of the capillaries. He shows that in muscle,

for example, the number of capillaries which are

open varies from time to time according to the activity

of the muscle. In a mu'^cle of the horse there are

about 1350 capillaries in every square millimetre of

transverse section. The transverse section of an

ordinary pin is about half a square millimetre. We
get an idea of the extraordinary subdivision of the

blood supply within a working tissue when we con-

sider that within a structure of the size of a pin there

are 700 parallel tubes carrying blood, in addition

to about 200 muscle fibres. In smaller mammals,

such as a guinea-pig, the maximum number of capil-

laries per square millimetre is about 4000. This

means that an enormous surface of blood is available

for interchange to take place with the tissue cells.

Krogh makes the following calculation :
" Supposing

a man's muscles to weigh 50 kilograms and his capil-

laries to number 2000 per square millimetre, the total

length of all these tubes put together must be some-

thing like 100,000 kilometres or two and a half times

round the globe, and their total surface 6300 square

metres."

The author makes a plea for further work on these

lines. There is a rich field for the anatomists in such

quantitative anatomy, especially if the problems

attacked are chosen according to their importance

for the normal functions of the body.

Krogh then shows by various means that the

capillaries are endowed with an independent power

of contractility, and that this is due to the existence

of special kinds of muscle cells present in all capillaries

and apposed to the outside of their thin endothelial

wall. It is noteworthy that these cells were described

so long ago as 1873 by Rouget, but the observation

was disregarded and soon forgotten.

In the following lecture the author deals with the

innervation of the capillaries. Here again histo-

logists long ago described a rich supply of fine non-

medullated nerve fibres, but the physiological signifi-

cance of these fibres has been revealed only in the

last few years. The innervation of the capillaries

is of two kinds. In most cases stimulation of the

sympathetic provokes contraction. They are also

under the influence of the antidromic impulses, which

cause dilatation, and, as Bayliss has shown, can be

excited in the sensor>' fibres of the posterior root
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and peripheral nerves. It seems that at their peri-

phery these sensory fibres form a branching network,

which in some of its functions resembles the diffuse

superficial nerve network so widely distributed in the

invertebrata. Stimulation of the surface, especially

if painful, causes a dilatation of capillaries and small

arteries which spreads for some distance round the

stimulated spot. There is no evidence that nerve

cells are involved in this local reflex, which is therefore

regarded as an * axon reflex.' The redness produced

by the application of mustard to the skin is an example

of this kind of reaction. If pronounced it may go

on to the production of increased transudation of

fluid from the affected capillaries and to the appearance

of a blister.

After dealing with the local response of the capillary

wall to mechanical and chemical stimulation, Krogh

proceeds by a series of carefully thought out experi-

ments to the demonstration that, throughout life,

the calibre of the capillaries is regulated by some

diffusible substance present in the blood, and he

tracks this substance finally down to the internal

secretion of the posterior lobe of the pituitary body.

Perfusion of a frog's limb with Ringer's fluid causes

wide dilatation of the capillaries and production of

dropsy. If, however, the minutest trace of the

pituitary hormone is added to the perfusion fluid,

the capillaries retain their normal size and no oedema

results.

Having arrived in this way at a knowledge of the

factors affecting the calibre of the capillaries and

the volume of the flow through the capillaries in any

part, Krogh then proceeds to consider the bearing of

these results on the main functions of the capillaries,

namely, the nutrition of the tissues, the giving off

of oxygen from blood to tissue cells, the taking up of

carbon dioxide, the exchange of dissolved substances,

and the production and absorption of lymph. In a

final chapter he deals with various miscellaneous

questions closely associated so far as regards their

mechanism, such as the production and absorption

of intra-ocular fluid, the condition known as surgical

shock, and the causation of weals and urticaria under

the influence of poisons or in persons of the so-called

' vaso-neurotic ' disposition.

It is impossible within the limits of a review to do

justice to the wealth of new facts and points of view

brought out in the course of these lectures. We feel

from the outset that we are starting on a voyage of

exploration with the author. In every new step our

curiosity is aroused before we are presented with the

solution. At the same time we are conscious of the

intellectual dangers which beset the explorer in these

fields. The author states :
" The problems of physio-
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logy are so complicated that, to put it tersely, one

cannot expect to be able to reason correctly from the

facts for more than five minutes at a stretch "—

a

healthy state of mind and ver\' similar to that ex-

pressed by Harvey when he says that he " began to

think with Frascatorius that the movement of the

heart was known to God alone." But such difl^culties

and dangers only add to the joy of the chase, and we
read the book with somewhat the same fascination

and interest that our forefathers must have felt when

presented with the inmiortal treatise of Harvey.

The book is written clearly and simply. We can

conceive no better book to put into the hands of a

student to arouse his interest in the advancing fringe

of physiological knowledge and to acquaint him to

some extent with the joy and spirit of research.

E. H. Starli.ng.

Thermodynamics and Chemistry,

(i) Thermodynamics and the Free Energy of Chemical

Substances. By Prof. Gilbert Newton Lewis and

Prof. Merle Randall. Pp. xxiii -1-653. (London:

McGraw-Hill Publishing Co., Ltd., 1923.) 255.

(2) Theoretical Chemistry from the Standpoint oj Avo-

gadro's Rule and Thermodynamics. By Prof. W.

Nernst. Fifth edition. Revised in accordance with

the eighth-tenth German edition, by L. W. Codd.

Pp. XX 4-922. (London: Macmillan and Co.. Ltd.,

1923.) 285. net.

(i) P70R many years back the published researches

JL of G. N. Lewis and his collaborators have

occupied a prominent place in the branch of science

dealing with the application of thermodynamics to

the solution of chemical problems. The book now

under review, of which he and his co-worker. Merle

Randall, are joint authors, collects and summarises

these • researches and places them in position in the

general framework of thermodynamics. For this alone

all interested in matters pertaining to physico-chemical

theory would owe them thanks, but the debt is in-

creased by the fact that no better account of modem
chemical thermodynamics than appears in this book

can be placed in the hands of advanced students.

The treatment, while remaining in some ways con-

ventional, has an individual freshness which makes the

volume much more readable and interesting than most

treatises on the subject. The material is divided into

three parts, the first treating of the foundations of

thermodynamics, the second dealing with the special

methods of applying the fundamental principles to

chemical problems, and the third being devoted to a

systematic consideration of the data of thermodynamic

chemistry. As might be expected, the notions of
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"fugacity/' "escaping tendency/' and "activity"

play a great part in the authors' development of the

thermodynaihics of simple substances and solutions,

both non-conducting and electrolytic. The galvanic

cell and single potentials receive adequate treatment,

and a long chapter is devoted to the Third Thermo-

dynamic Principle and the Chemical Constants of

Nernst. The chapters of the last section of the book

deal systematically with the entropies or free energies

of chemical elements and their chief compounds. It

is in this section that the book differs essentially from

all its predecessors. So far as data are available they

are utilised to calculate the changes in free energy

attending important chemical reactions. Thus, under

the heading " water " there is discussed the free energy

of formation of water (a) from measurements of its dis-

sociation at high temperatures, {b) from the dissociation

of silver oxide, (c) from the dissociation of mercuric

oxide, and {d^ from the equilibrium of the Deacon pro-

cess. Based on the mean of the independent and con-

cordant values obtained by these four methods, a final

value for the free energy of formation of liquid water is

given. The free energy changes in the vaporisation

and solidification of water are discussed, and finally

the free energy of formation of the hydroxide ion. A
table is given of standard free energies of formation at

25°, together with instructions for its use and numerous

examples.

While admiring the skill and clearness with which

many abstruse conceptions are brought before the

reader, we must direct attention to a statement which,

if not exactly erroneous, is certainly misleading. The
authors (p. 115), after defining change of entropy, say :

" Thus entropy has the same dimensions as heat

capacity, and may be expressed in calories per degree."

Again (p. 144), calculating the difference of entropy

between solid and liquid mercury at the constant

temperature of its freezing-point, they say :
" We have

from Equation (i) ^S = AH/T. If /\H is the heat of

fusion of one mol, namely 560 cal., and T is 234' i, we
may write A5'234.i = 56o/234'i = 2*39 cal. per deg."

Surely there is an essential difference between AH/AT
(heat capacity) and AH/T (entropy) ; and surely the

words " per degree " imply that the temperature is

variable, which is here not the case. Such minor

lapses as the above are most infrequent, and we have

nothing but praise for, the book in general. The
formulae are clear, and the notation employed is con-

sistent, although not always in accordance with the

table of International Physico-chemical Symbols. A
good index is a valuable adjunct to the volume.

(2) A cordial welcome will he given to the new edition

of Nernst's '' Theoretical Chemistry." Written by one

who is a master of research and of exposition, the
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book has been the guide of many generations of serious

physico-chemical students, and nothing better of its

type is ever likely to appear. It is not everywhere easy

reading, but close study of the text will always provide

an ample reward. In the present edition the chapters

on radioactivity and the theory of the solid state have

been largely rewritten, and sections have been added

dealing with the structure of atoms and the application

of X-rays to the determination of molecular dimensions.

The translator, by not following the German text

too slavishly, has provided a version which is both

readable and accurate, though finer shades of meaning

are not always faithfully reproduced : thus (p. 767)

Zusammenbacken is translated by solidification, (p. 885)

Wechselwirkung by conversion, (p. 874) hochstwahr-

scheinlich by certainly. It might be worth the atten-

tion of the publishers to consider the use in future

editions of italic letters for algebraic quantities, as in

the German original, instead of Roman letters, as in

this translation. The former catch the eye better and

facilitate reading.

A Scientific Introduction to Biology.

Elements of Plant Biology. By A. G. Tansley. Pp.

410. (London : G. Allen and Unwin, Ltd., 1922,)

105. 6d. net.

TO write a text-book of botany is nowadays no

easy task. The subject itself has grown in

many directions, and it demands some knowledge of

all the main branches of science as a preliminary

to tackling even the simpler problems with which it

confronts the student. A book intended for use in

junior classes in a university must obviously then be

the outcome of careful sifting and artistic synthesis of

raw material if it is to be of any real value, and especi-

ally is this true when the demands of the student of

medicine have to be satisfied. Botany, properly pre-

sented, forms perhaps the best introduction to biology

for the purpose of the medical student, but how often

when he has asked for bread has he been put off with

unprofitable and altogether unattractive stones !

A modern introduction to botany ought to aim at

affording some real insight into the working mechanism
of life, and to make it possible to understand, at any
rate, the more outstanding features of that mechanism

as it behaves when in action. The machinery is

vastly complex, and we have only been able as yet

to certainly know fragments of the factory-processes

that go on so swiftly and so smoothly within the plant

cell. But it is possible, even now, to pick out and

illustrate those processes by judicious selection of

material, and so vividly to portray them in their larger

outlines.

n I
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In his " Elements of Plant Biology " Mr. Tansley

has certainly achieved a great measure of success in

discharging a task beset with difficulties, and his book

deserves to be widely read, for it possesses a certain

indefinable, but none the less real, quality of distinction.

The author has thought out his subject-matter well,

and he has succeeded better, we think, than any of

his predecessors in giving, on elementary lines, a clear

and comprehensive account of the main features of

plant life regarded from a truly scientific point of view.

His mode of exposition is clear and his choice of

material admirable, and thus, with remarkable freedom

from esoteric technicality, he has produced a volume

that really does provide the student with what will

stand him in good stead, no matter what branch

of biology he may ultimately elect to follow up.

Furthermore, the book may be recommended with

no less confidence to those who want to know something

of some of the most important tendencies in modem
biology, even if their main interests happen to lie in

quite other fields.

The opening chapters touch briefly, and very clearly,

on those physical and chemical aspects of the subject

which are so essential to any real understanding of

the living organism. The cell, its structure, its modes

of reproduction, and so on, is sufficiently described,

and its marvellous variety, both in form and develop-

ment, is illustrated by well-chosen examples, special

prominence being accorded to essentials, whilst details

which, for the purpose of this book, are of less moment
have been wisely passed over. A good account is

then given of the leading and most generally interesting

facts of structure and function as displayed in the

various main groups of the vegetable kingdom, the

whole treatment being so worked out as to enable

the reader to obtain a comprehensive, if elementary,

grasp of the chief evolutionary story of plants.

It is possible that a chapter on genetics might lend

more completeness to this admirable volume ; but with

the object the author had more especially before him

when writing it, possibly the omission was deliberate.

Moreover, he does, in his closing chapter, briefly discuss

the larger aspects of evolution, and the present writer

especially welcomes the expression of opinion that

" there is no bar to the appearance of characters which

are of no use to the organism, nor even of characters

which are disadvantageous to it, provided they do not

handicap the organism sufficiently to destroy its chances

of continued existence." This sentence (the italics are

the author's) is in real accordance with the facts as

they may be gathered from a study of plants actually

growing in the open, and it represents a point of view

which it is well to emphasise in the face of much false

doctrine phased on fanciful teleology. Lucretius,
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regarding the matter from a somewhat different angle,

has well said in his " De Rerum Natura " (iv. 834-5)

:

Nil ideo quoniam natumst in corpore ut uti
Possemus, sed quod natumst id procreat usum.

J. B. F.

Kamerlingh Onnes and his Laboratory.

Het Natuurkundig Laboratorium der Rijksuniversiteit

te Leiden in de Jaren igo4-ig22. Gedenhboek

aangeboden aan H. Kamerlingh Onnes, Directeur

van het Laboratorium bij gelegenheid van zijn veertig-

jarig Prqfessoraat op 11 November ig22. Pp. iv + 458.

(Leiden : Eduard Ijdo, 1922.)

AT a recent lecture given in London by Prof. H. A.

Lorentz, Sir William Bragg made the happy

remark that Holland, per square mile of its land

—

and water !—produced more eminent physicists than

any other country. Amusing, and true. The appear-

ance of the volume with the above title is another

reminder of how true it is. Surely it is almost, if

not quite, without precedent that it should fall to the

lot of the same scientific investigator to have his work

commemorated twice during his lifetime. Yet this

is what has happened here. In 1904 there appeared

a book, produced by his colleagues, to celebrate the

twenty-fifth anniversary of the bestowal of the title

of doctor on Heike Kamerlingh Onnes. The name

of that book is identical with that of the present one,

except for the dates—1882 to 1904; and in its intro-

duction, if a free translation from the Dutch may be

permitted, its purpose is described as " a review of

what by him—through his inspiration, under his

direction, by means of the apparatus he has assembled,

and from his learning—has been added to the advance-

ment of science."

It has appeared to the committee responsible for

the new commemoration—Prof. Zeeman being the

chairman and Prof. Lorentz himself a member—that

the occasion would be served best by bringing out

what Prof. Lorentz calls a *' second edition," dealing

with the work in Prof. Onnes' laborator}' during the

period 1904-1922, a period which includes the success-

ful liquefaction of helium in 1908 and the well-known

subsequent advances in the attainment and use of

low temperatures. The cryogenic laboratory- at

Leyden has for some years become " an international

institution for scientific investigations at very low

temperatures "—a fact made evident by the names

of those who have worked there and contributed

papers to this volume. The description given by

Dr. Crommelin indicates what a magnificent and

well-organised laboratory it now is ; but, until the

enlarged building was completed and opened in January
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1921, lack of space apparently added great difficulties

to the work, and it is significant of the capacity of

Prof. Onnes and those who have laboured with him

that the output of valuable results has been so profuse.

The new laboratory is indeed a fitting monument to

a great man.

The book is, appropriately enough, mainly in Dutch,

but each contributor has, in fact, written in his own
language. Prof. Lorentz has contributed the fore-

word, in which he pays glowing tributes to his colleague.

There are five chapters, of which the first contains

articles descriptive of the laboratory itself. The

late Prof. Kuenen describes the international character

of the work, and Dr. Crommelin, upon whom seems

to have fallen a lion's share of the labour of production,

gives a very complete picture of the buildings, equip-

ment, apparatus, and methods of work. Each of the

four remaining chapters deals with a special field in

which low temperatures have been applied. W. H.

Keesom and E. Mathias, among others, contribute

papers on thermodynamic investigations with gases.

Researches on magnetism at low temperatures, carried

out by himself and Prof. Onnes, are described by

P. Weiss. Chapter IV. is entitled " Investigations in

Optics, Magneto-optics, and Radioactivity," and

contains papers by Zeeman, Jean Becquerel, Ehrenfest,

and Mme. Curie. The last chapter, which refers

mainly to the super-conductivity displayed by metals

at very low temperatures, and contains a paper by

Einstein, includes also reviews of results connected

with the Hall effect, piezo-electricity, and other

electric phenomena. There are numerous illustrations

and diagrams ; a few sketches appear also, including

a frontispiece portrait of Prof. Onnes, drawn it is

not clear whether by himself or by a near relative

of the same name.

It is altogether a book worthy of the occasion
;

it properly impresses one with the exceptional greatness

of the work and of the man. Strictly, of course, it

is a tribute from his colleagues and students, but it

is one in which, without distinction of nationality,

we should all be ready to join unreservedly.

Thirty Years of Public Health Work
in Manchester.

Observations on the History of Public Health Effort in

Manchester. By Dr. James Niven. Pp. vii + 230.

(Manchester and London : John Heywood, Ltd.,

1923.) n.p.

THE retirement of Dr. James Niven, the medical

officer of health of Manchester, has led to the

preparation by him of an intensely interesting account

of public health effort in Manchester since 1894, when
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he first became responsible for the official health work

of this city. The story is one which will be read with

interest and admiration, not only by those colleagues

in the public health service who for many years have

looked to Dr. Niven for light and guidance in the

application of science to preventive medicine, but also

by ijiany others who know that sanitary progress in

this period has been as great as, or even greater than,

the progress in life-saving surgery.

Here we can merely direct attention to a few salient

points, advising all who can obtain a copy to study the

report in detail.

In the stride forward of preventive medicine, there

has been a tendency to have regard solely to specific

infection as a source of disease ; but Dr. Niven wisely,

in the outset of his report, expresses the well-founded

view that by far the most important influence which

has governed the improvement of the public health in

Manchester, apart from economic conditions, has been

the removal of organic filth, whether within or without

the habitations of the people. The story of improve-

ment in this respect is vividly told, the region of

least success being that of emission of smoke from

chimneys.

The general result of all the reforms achieved, as

shown in vital statistics, comparing the period 1891-95

with 1916-20, is that the general death-rate has declined

40 per cent., typhus fever is extinct, the death-rate

from enteric fever has declined 92 per cent., diarrhoeal

diseases 74 per cent., the rate of infant mortality

44 per cent., and pulmonary tuberculosis 42 per cent.

The story as regards enteric fever and diarrhoea is

especially impressive. The -abolition of pail-closets,

the reform of stable-yards, the aid furnished by

bacteriology in the diagnosis of enteric fever, the

recognition of carriers and shell-fish as important

sources of infection, and steady action against the

domestic fly, have all borne their share in securing the

vast improvement which is recorded.

Dr. Niven was the pioneer of administrative control

of tuberculosis in Great Britain, and his review of

progress made is especially important. In defending

direct action against the disease as distinguished from

indirect action against slum dwellings, he holds the

balance very fairly. He agrees that history and

experience alike point to the relief of economic pressure

as the most powerful weapon in combating tuber-

culosis ; but attack solely from this point of view

erroneously assumes that economic conditions can be

altered at will. This being so, there is no excuse for

neglecting direct action founded on an intimate know-

ledge of the disease. There is the further point that

we are concerned with a vicious circle. Not only does

poverty favour tuberculosis, but it is itself a poverty-
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making disease, some 40 per cent, of existing poverty

having been estimated to be due to it. In a full

discussion of housing difficulties, Dr. Niven points out

the impossibility of securing satisfactory' housing in

central districts on economic lines, and in this connexion

suggests that the necessary expenditure might be

diverted from what is wasted on alcoholic drinks. He
asks, " Can there be any doubt that the liquor trade

paralyses the hands of the social reformer and keeps

the people poor ?
"

Only a few of the important subjects discussed in

this valuable review of public health progress have

been mentioned ; but we trust that the attention now
directed to it may lead to its study by many who at

present realise inadequately the vast strides already

made in the prevention of disease and in the improve-

ment of the public health.

The Ichthyosaurians.

Die Ichthyosaurier des Lias und ihre Zusammenhdnge.

Von Friedrich von Huene. Pp. viii + 114 + 22

Tafeln. (Berlin : Gebruder Bomtraeger, 1922.) 255.

BARON F. VON HUENE is well known by his

numerous writings on fossil reptiles of strange

and rare types which are represented by more or less

fragmentary specimens. He has now turned his

attention to the comparatively familiar ichthyosaurians,

of which, perhaps, more nearly complete skeletons

occur in museums than of any other reptiles. As he

remarks, the osteology of this group is now rather

well known. He therefore devotes his work chiefly

to a definition of the species, with an attempt to arrange

them in genera and to determine their relationships.

He has made many new observations on the specimens

from the Lias of south Germany, of which he pub-

lishes important illustrations. In this research he

acknowledges especially the valuable help of Dr.

Bemhard Hauff, of Holzmaden, whose fine prepara-

tions of Liassic reptiles and fishes are now scattered

through many museums.

Baron von Huene adopts the usual classification of

the ichthyosaurians into those with the fore paddles

broad and those with the paddles long and narrow.

He also considers that these two groups remain distinct

from the beginning to the end of the career of these

marine reptiles. He recognises and names more

genera, however, than have hitherto been supposed

to occur, and his taxonomy is not likely to meet

with general approval. Ichthyosaurus, for example,

altogether disappears as a generic name ; and other

generic names already exist having priority over some

of the new names proposed. The taxonomy is indeed

the least acceptable part of the work.
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The stratigraphical distribution of the ichthyo-

saurians in the Lias of south Germany is shown in a

table, and it would be interesting to make an equally

detailed study of the distribution of the species in the

several zones of the Lias in England. Except the

typical species of Ophthalmosaurus from the Oxford

Clay, the later ichthyosaurians are still known only

by comparatively fragmentary specimens.

The author concludes his work with a large table

of outline sketches to illustrate the evolution of the

ichthyosaurians from their first appearance in the

Middle Trias to their disappearance in the Upper

Cretaceous. At the beginning he places the small

Mesosaurus, of Permian age, which he considers may
be related to the semi-aquatic primitive ancestor of

the whole group, which still remains unknown. The

Triassic forms are represented as long-bodied, with

the backbone only shghtly bent downwards where a

small caudal fin arises. The caudal fin is completed

before the end of the Liassic period ; and it becomes

more effective as a propeller by the shortening of the

caudal pedicle in the Upper Jurassic forms. The only

Cretaceous species sufficiently well known for restora-

tion is represented as again slender, with a compara-

tively small though complete caudal fin.

The volume is excellently printed and illustrated,

and we commend it to the notice of all students of

vertebrate palaeontology, A. S. W.

Our Bookshelf.

Die steinzeitlichen Stationen des Birstales Z7cischen Basel

und Delsberg. Von Fritz Sarasin. Prahistorischer

und anthropologischer Teil von Fritz Sarasin.

Palaontologischer Teil von H. G. Stehlin, unter
Mitwirkung von Th. Studer (Aves). Mit 32 Tafeln

und 20 Textfiguren. Neue Denkschriften der
Schweizerischen Naturforschenden Gesellschaft.

Band liv. Abh. 2. (Basle, Geneva und Lyons :

Georg und Co., 1918.) n.p.

The above volume, only recently issued though dated

1918, contains some 290 pages of text, with 32 full-page

illustrations at the end. There are also some 20
figures in the text giving sections, maps, and the like.

A full and careful account of a number of diggings just

south of Basle is given, including a description not only

of the archaeological finds, but also of the mammalian
and bird remains. The whole forms a useful addition

to our knowledge of prehistoric times in this region.

The first part of the volume is devoted to a description

of finds from a number of caves. The industries

recognised are Neolithic, Azilian, and Magdalenian.
Owing to the area being outside the region of glaciation,

the determination is done on purely typological grounds.

A Neolithic burial (with skeleton complete) was un-

earthed, and a full account is given. In one instance
" painted pebbles " were discovered in an Azilian layer.

It is interesting to find these typical Azilian objects so

far north. There is evidence of Azilian culture as far
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north as West Scotland, but hitherto " painted

pebbles " have only been found farther south. The
latter part of. the book is concerned with an account of

some open-air Neolithic stations. The whole is com-
pleted by the inclusion of a very full bibliography,

referring both to the archaeology and to the palseon-

tology.

The authors are to be congratulated on their explora-

tions and on the publication—especially on having

managed to include so many and such excellent plates.

The area under discussion is of course restricted, but

it is exceedingly important that the results obtained

in various diggings should be carefully published, and
not, as is, alas, so often the case, be either not published

at all or merely noted briefly in some obscure review.

The finds described in the above work are preserved

in the museum at Basle. M. C. B.

The Practical Applications of X-rays. By Dr. G. W. C.

Kaye. Pp. viii + 135. (London: Chapman and
Hall, Ltd., 1922.) I05-. 6d. net.

This book is based largely on a course of Cantor
Lectures given by the author, and is primarily con-

cerned with the many practical applications to which
X-rays are put at the present time ; this term is, how-
ever, not meant to include their medical: applications.

Rather more than one-half of the book is devoted to a

description of the methods of production of X-rays and
of their measurement ; such a liberal proportion of

space will generally be welcomed by those seeking to

apply X-rays for themselves. During the War, X-rays

were used successfully to detect flaws in aeroplane parts,

and the author shared very largely in this work, of which
some good illustrations are shown. The main industrial

application may perhaps be said to be in the examina-
tion of metal castings, and the recent technical develop-

ments, whereby X-rays of very short wave-length may
be obtained, should see a widening range of application

here.

X-ray examination shows some very striking differ-

ences between ancient and modem pictures ; these

differences are mainly due to the pigments and primers

employed by the artists
;
present-day pigments are not

nearly so opaque to X-rays as the metallic pigments

used by the earlier painters. Some illustrations from

the work of Heilbron will convey sufficiently well to the

expert the assistance he ma}^ expect from the radiologist

in detecting the work of the vandal.

The volume contains in one appendix the two
memoranda which have been issued by the X-ray and
Radium Protection Committee on methods of safety,

and in a second appendix a useful list of definitions of

terms in common use in X-ray and electro-medical

literature.

Principles and Practice of X-ray Technic for Diagnosis.

By Dr. John A. Metzger. Pp. 144. (London : H.
Kimpton, 1922.) 14s. net.

The author's aim is " to put into the hands of the

student and operator a formula on which to base his

work in order that he may obtain better results and
thus be able to reach a more correct diagnostic inter-

pretation."

We must confess to a failure in finding the " formula."

The book opens with a glossary of terms and this is
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scarcely reassuring ; for radiography we read " same
as skiascopy," which is not defined ; X-rays are said to

be rays of unknown quantity ; tension is defined as the

tendency of electricity to overcome resistance.

On the second page of the first chapter the author

discusses the use of gas and Coolidge tubes, but we
are left wondering at what is meant by the following

statement :
" The difference between the tubes used

with the high-frequency machines and the induction

coil is one of the vacuum, and the additional cathode

of the former to care for the inverse, while the difference

between those for the induction coil and the transformer

is that of a heavier target construction and lower

vacuum of the one to care for the additional voltage

and absence of an inverse."

The book is profusely illustrated, mainly in order to

show the various positions of the patient which the

author advises for different diagnostic purposes. Many
of these are quite unnecessary, and three of them are

duplicated in the text.

A Text-book of Intermediate Physics. By H. Moore.

Pp. ix-i-824. (London: Methuen and Co., Ltd.,

1923). 225'. 6d. net.

This is a very complete text-book for intermediate

students in universities. It is well printed, has many
original illustrations, and is provided with an exception-

ally good index of thirty-nine pages. Block type is

used for the principal laws and conclusions, so that

revision of his work on the part of a student is facilitated.

The author has, however, unfortunately reproduced a

number of the mistakes and incomplete statements of

his predecessors. He confuses surface energy and
surface tension, and on p. 149 he speaks of the weight

of the liquid below the meniscus in a capillary tube

being supported by the surface tension. He devotes

more space than is desirable to old and discarded

methods, e.g. Laplace and Lavoisier's expansion

apparatus, p. 173, and specific heat apparatus, p. 218,

while no information is given as to how the expansion

coefficient of a gas is calculated from observations with

accurate apparatus, p. 191. On p. 254 the saturation

vapour pressure over a solid is incorrectly shown. The
part on light is good, but there seems no reason for

omitting old sight from the list of defects of the eye on

p. 458. There appears to be no mention of the magnetic

circuit, and the diagrams of dynamos on pp. 739 and

741 may account for the necessity of silence on the

subject.

Abriss der Biologie der Tiere. Von Prof. Dr. Heinrich

Simroth. Vierte Auflage, durchgesehen und ver-

bessert von Prof. Dr. Friedrich Hempelmann. Teil

I. Entstehung und Weiterbildung der Tierwelt.

Beziehungen zur organischen Natur. (Sammlung
Goschen Nr. 131.) Pp. 147. (Berlin und Leipzig:

Walter de Gruyter und Co., 1923.) is.

This is a revision of Simroth's " Sketch of the Biology

of Animals," and a very interesting little book it is.

We do not think that the text corresponds particularly

well with the sub-title, which might be translated
" Rise and Progress of the Animal Kingdom : Relations

to Organic Nature "
; and in the catalogue these are

the titles of two separate volumes. But that is a

trivial detail. The little book before us deals mainly
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with the following subjects—the relations of animals

to gravity and their locomotion in various media

;

light, colour, and luminescence ; equilibration, hearing,

and touch ; chemical influences ; the influence of heat

and cold ; animal electricity ; and respiration. This

is a lot to cover in 150 small pages, but we are bound to

say that the treatment is very effective. The chapters

are simply illustrative, and thus they remain interesting.

Most of the illustrations are fresh.

Origine de la vie stir le globe. Par Julien Costantin.

(Biblioth^que de Culture generale.) Pp. 192.

(Paris : Ernest Flammarion, 1923.) 4.50 francs net.

The problem of the origin of organisms upon the earth

continues to attract and to defeat the inquisitive spirit.

Prof. Julien Costantin discusses it in various aspects :

Had living creatures a beginning at all ? If they had,

what were the first organisms like ? Did plants come
before animals ? Is there any clue in the so-called

" life of crystals " ? He also inquires into the meaning

of animate organisation, the importance of colloids,

the chemistry of the cell, the puzzle of cell-division, the

processes of growth and development.

The chapters are all careful and clear, but they do not

lead us to any solution. The author concludes that

there must have been pre-Cambrian spontaneous

generation, that it is very improbable that it ever

occurred again, that there is no hint of its occurring

now, that green algae were the first organisms, and that

there is nothing to show that they were preceded by
bacteria, that the hypothesis of cosmozoa only shelves

the problem, and that their hypothetical arrival on the

earth should have been followed by several distinct

lines of evolution, which is not what the facts indicate.

To expect to effect the synthesis of living matter in the

near future is " perfectly ridiculous."

University of Oxford : Institute for Research in Agricul-

tural Economics. An economic survey of a rural

parish. By J. Pryse Howell. Pp. 31. (London

:

Oxford University Press, 1923.) i^.

This little survey, extending to 25 pages only, is

quite useful as an example of the kind of inquiry that

could well be made in many more of our country

parishes. We are told nothing of the location of the

particular parish, not even its county, and the work
loses much of its value in consequence. But the

survey gives a picture of a village, presumably in

Wales, where the houses are let at annual rentals of

255. upwards, and where the inhabitants apparently

produce most of what they need for themselves, since

the sales from the farms work out to about £50 per

annum only per person employed. It is interesting

and should prove instructive to any rural or urban

dweller interested in the human side of agriculture.

Tychonis Brake opera omnia. Edidit I. L. E. Dreyer.

Tomi quinti, fasciculus posterior. Pp. 217-343.

(Hauniae : Libraria Gyldendaliana, 1923.) n.p.

This is a supplement to vol. v. of Tycho's collected

works. It contains several examples of Tycho's ob-

servations of the sun and planets, and' his discussion

of them, assuming that the sun (the centre of the

planetary motions) itself goes round the earth. These
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will always remain classic, from the part they played

in establishing Kepler's Laws, and later Newton's law
of gravitation.

A map of Huen is reproduced.

The table of longitudes and latitudes reminds us how
inaccurate the knowledge of longitude was in Tycho's
time ; for example, Alexandria is placed 36'' cast of

London.
The volume closes with twenty-five pages of useful

editorial notes. A. C. D. C.

Scientific Method : an Inquiry into the Character and
Validity ofNatural Laws. By A. D. Ritchie. (Inter-

national Library of Psychology, Philosophy, and
Scientific Method.) Pp. viii -t- 204. (London : Kegan
Paul and Co., Ltd. ; New York : Harcourt, Brace
and Co., Inc., 1923,) 10s. 6d. net.

Mr. Ritchie's book being a dissertation for the

examination for a fellowship at Trinity College,

Cambridge, is primarily designed to prove the extent

and depth of the writer's reading. It leads us to

hope much from Mr. Ritchie when he no longer needs

credentials. The main scientific value of the book is

perhaps that it reveals the type of mind the present

Cambridge teachers are nurturing and the direction of

research they are encouraging.

Traits de Psychologic. Par Prof. Georges Dumas.
Tome I. Pp. xiv + 964. (Paris: Felix Alcan,

1923.) 40 francs net.

The work under notice partakes more of the nature

of an encyclopaedia of psychological science than of a

treatise on psychology. It is a reminder of the

exuberant growth of the subject in our own time.

It was designed by the late Theodule Ribot, and his

preface is retained, but the present edition is under

the direction of Prof. Georges Dumas, and he has

secured as his collaborators a number of most dis-

tinguished workers, every one eminent in some branch

of psychological science.

The Amateurs' Book of Wireless Circuits. By F. H.

Haynes. Pp. 107. (London : The Wireless Press,

Ltd., 1923.) 2S. 6d. net.

The amateur radio engineer will find Mr. Haynes's little

work most instructive. The author begins with the

simplest possible circuits and then introduces elabora-

tions step by step until he arrives at many of the

complicated arrangements used in practice. Standard

symbols are employed and the diagrams are beautifully

clear, so the gradual evolution of the systems can be

very readily followed.

Questions and Problems in Chemistry. By F. L.

Darrow. Pp. vii-l-177. (London: G. Bell and

Sons, Ltd., 1923.) 35. 6d. net.

This book consists of a large number of \ery simple

questions on chemistry, and may be found useful to

teachers in schools. It is, however, more adapted for

use with an American text-book, and adopts American

spelhng
—" sulfuric," etc. The examination papers at

the end are American, and in many ways the book will

not fit in with English school methods.
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Letters to the Editor.

The Editor does not hold himself responsible for
opinions expressed by his correspondents. Neither
can he undertake to return, nor io correspond with
the writers of rejected manuscripts intended for
this or any other part of Nature. No notice is

taken of anonymous communications.^

Light and Electrons.

Sir Oliver Lodge, in his survey of the problems
connected with Ether and Electrons (Nature
Supplement, August 4), propounds the interesting
question :

" Does light generate an electron ?
"

The hypothetical conversion of radiation into matter
may, as he points out, accord with observed results

as to the photo-electric emission of electrons. In
particular the striking reciprocal relation between
the energy of an electron and the energy of X-rays
seems to justify his statement :

" It is as if the
same beta particle, that is, the same electron, had
gone out of existence at one place, and been recreated
at another, the intermediate link being constituted
by specific radiation of a perfectly definite wave-
length." Sir Oliver Lodge says further : "I know
that the Bohr Theory of the Atom seems at first

against these speculations. Electrons do appear to
jump from one oirbit to another, and thereby give
out a certain quantum of energy. But this may be
a supplementary, and not a contradictory statement."

In this connexion I should like to direct attention
to a suggestion made by Prof. E. T. Whittaker in his

paper on the quantum mechanism in the atom (Proc.

Roy. Soc. Edin. vol. 42, p. 141, 1922). He points out
that Bohr's theory of series spectra can be assimilated
to the theory advanced in his paper in the following
way. " In Bohr's theory let a negative electron E
fall from an orbit of radius a^ (position P^) to an orbit
of radius Uf, (position Pq). Now in the initial state
of this system, which consists of the electron E at P^,

let us introduce two coincident electrons E' and E"
at Po, one positive and one negative, so that they
annul each other ; and let us replace Bohr's con-
ception of the fall of the electron from E at Pj to
E' at Po, by the conception of the discharge of a
condenser whose charges are E and E" ; the discharge
annihilates E and E", and so leaves E' surviving
alone at the end of the process, and is therefore
equivalent to Bohr's notion of a translation of E to
the position of E'."
The suggestion is easier to visualise if instead of

the circling electrons of Bohr's theory we employ the
stationary electrons obtained by introducing Lang-
muir's " Quantum Force " (Phys. Rev., vol. 18,

p. 104, 1921). The conception of the discharge of a
condenser is not essential to the picture, and Sir

Oliver Lodge may prefer to replace it by a mechanical
vibration of the column of ether between E and E",
resulting in the production of what Silberstein has
called a " light-dart." In speaking of the discharge
of a condenser, as in speaking of the vibration of a
medium, we are using figurative language, which
is meant only to suggest an illustration of a process
which is beyond the range of our experience.
One of the difficulties in Bohr's theory is to under-

stand how the frequency of the radiation emitted in
accordance with his fundamental frequency condition
can be fixed as soon as the electron quits the first

stationary state and before it has reached the final

state. As Silberstein puts it :
" Needless to say the

founder of the new theory and his followers do not
attempt to describe the mechanism of such an extra-
ordinary performance, one, that is, that enables the

atomic system to hit precisely upon the frequency
required." Again in a recent letter Prof. C. G,
Darwin (Nature, vol. iii, p. 771, June 9) refers to
the difficulty " that the quantum conditions deter-
mining the permissible Bohr orbits can only be
explained physically by attributing to the electrons
a knowledge of the future."

This difficulty—and the similar one which arises in
connexion with absorption—seems to be diminished,
if not entirely removed, by the suggestions put for-
ward by Prof. Whittaker. On this view the emission
of light originates not so much at the position P^ as
at the position Pq, where we may imagine an incipient
crack in the ether developing under the influence of
some external disturbance, say the approach of some
other atomic system. There is here a suggestion of
a discrete structure for the electromagnetic field (or
ether) in the space surrounding an atom such as I
have previously attempted to indicate in speaking
of Faraday's magnetic lines as " Quanta."

In the present stage of the development of physics,
when we seem forced to believe in two mutually
contradictory theories of light (the undulatory and
the corpuscular theory) at the same time, the wildest
guess at a solution may be permitted. This must be
my excuse for hazarding the suggestion that con-
ceivably the " head " of the disturbance (derived
from the negative electron E) spreads out as the light
advances—the amount of spreading involved being
a question requiring further investigation—whilst the
" tail " (derived from a positive electron) retains to
a greater extent its corpuscular character, and plays
the part of one of Sir J. J. Thomson's " specks " as
it follows the advancing wave-front. On this view
absorption of radiation takes place when an electron
grasps the light—in this revised version of Little
Bo-Peep—by its " tail "

!

H. S. Allen.
The University, St. Andrews.
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Continental Drift and the Stressing of Africa.

As one among many geologists who (so it would
seem) would welcome proof of an hypothesis of
continental drift, but who cannot accept Dr. Wegener's
peculiar opinions with regard to it, I recognise that
we owe a debt of gratitude to Dr. J. W. Evans for
showing us an ingenious way out of some of the
difficulties that Wegener, albeit unintentionally,
demonstrates rather than removes ; none the less, the
views of Dr. Evans on this subject appear to be
open to question.

Dr. Evans states (Nature, March 24, p. 393) that
" there seems reason to believe that Africa is in the
main the centre of a region of tension, due to the
outward drift of continental masses," which, as he
points out, is explicable as " drift from a region of
comparatively low gravity to one of higher gravity."
Following Osmond Fisher and Pickering, Dr. Evans
sees no objection to the view that the Pacific depression
is the scar left by the separation of the moon from
the earth—a phenomenon which Sir George Darwin
attributed to tidal action—and is inclined to follow
Prof. Sollas in regarding the African protuberance
as an unsuccessful attempt on the part of the earth
to produce another satellite.

The birth of the moon is a piece of extremely
ancient history, and the consequent stressing of
Africa, if indeed there be any such consequence,
must have started as soon as the moon's mass was
lost, or, in the event of excessive resistance of sima
to sial—an unlikely event if the postulated circum-
stances of the moon's origin be correct—as soon as
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the rise in temperature resulting from the blanketing
of the sea bottom, by sedimentary deposits, in the
neighbourliood of land masses became sufficient

considerably to reduce the rigidity of the basic sima
beneath the continental shelves. The great thickness

of the earliest sedimentary strata suggests that this

condition was attained in very remote geological

times ; and in view of the slow progress the continents

would make by this process of drift, it would appear
that the degree of separation now attained by these

land masses may be taken to point to a similar

conclusion, even though a liberal allowance be made
for lateral collapse along the margins of the separated
tracts. Accordmg to this view, tensional structures

should be dominant throughout the geological history

of Africa.
Of other African territories I will say nothing, but

with regard to Uganda, which lies, be it noted, in

the heart of the continent and between two great
rift valleys, tensional structures are astonishingly
absent, or, at any rate, difficult to find.

Deposited on a basement of crystalline rocks which
represents, in all probability, a great accumulation
of archaic sub-aqueous deposits intruded upon and
largely metamorphosed by ancient acid magmas that
have incorporated much of the sediments, is a very
thick series of shales and sandstones (usually more
or less altered) of great antiquity but of undetermined
age. These are part of what we once called the
Argillite series (a tentative term now abandoned, see

Ann. Rept. Geol. Dept. Uganda, 1920, p. 10) ; they
constitute what we now call the Ankolian system.
These rocks have suffered much from folding and
are sliced up by tremendous faults. Owing to the
want of easily recognised horizons within the system,
it is usually very difficult to demonstrate the nature
of these faults. There can be little doubt, however,
that they are essentially compressional structures,

and in every instance where the fracture contacts
have been seen they have revealed overthrust
faults. After this great phase of faulting, the
Ankolian beds have been thrown into a series of
complicated domes, the eroded remains of which
were first described by me as arenas {loc. cit. p. 14).

Some of these have been the subject of careful study
by Mr. A. D. Combe (Field Geologist, Uganda Service),

who has mapped them in detail. It is quite certain
that these do not give evidence of tension, but quite
the reverse.

Above the Ankolian, and deposited unconformably
upon that system, is the Mityana series, consisting
of thick accumulations of sandstones and con-
glomerates ; these, too, have suffered from faulting,

but to a lesser degree than the Ankolian. The
nature of these faults is as yet undetermined.
The Ankolian and the Mityana series have together
been thrust up by an enormous bathylith (the

Mubendi bathylith), the denudation of which has
exposed the newer granite : this does not look like

tension. Deposits revealing plant-impressions, pos-
sibly of Jurassic age, which appear to be the next
in order of sequence, have been located in eastern
Uganda ; they occur in a synchne of no great size :

the significance of this structure is uncertain. No
other tectonic movements are as yet known in this

country until we come to (probably) late Cretaceous
and Tertiary times, when we have the doming of

Uganda (the Uganda-Congo dome lying to the west
of the syncline of Lake Victoria, which itself lies to
the west of the Kenyan dome or anticline). This
structure can scarcely be interpreted as tensional

;

yet at the time of its inception continental drift, if

drift there has been, should surely have been well
advanced. The first structures of more than purely
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local significance that have been interpreted as
tensional do not make their appearance until about
middle tertiary times, though the action which they
signify continued until much later : 1 mean, of course,
the nft valleys, and even these, at any rate so far

as their first inception is concerned, are more easily
accounted for by compres-sion than by its opposite.

Here, with the Semliki (Semaliki the natives call it)

and the Congo rift-scarp to my left, the Toro-Bunyoro
escarpment to my right, and the Kuwenzori range
behind me, I write sitting on the evidence, as it were, _
that proves, perhaps for the first time conclusively, M
the tectonic origin of the Albertine depression, and
demonstrates beyond all doubt the amazing fact
that early man knew the lake when it stood more
than 1000 feet higher than it does now. A thousand

-

foot head on Lake Albert is impossible to-day, and
has been ever since the differential drop of the
Bunyoro scarp not only released the pent-up waters
of Lake Albert, but gave birth to the Victoria Nile
that connects, through Lake Chioga, the great
Nyanza with the Albertine depression. All this is,

in my opinion, more easily accounted for as a
necessary consequence of compressional activity than
as the direct result of tension.

The tectonics of the rift is too big a question to
discuss in a letter, but it may be noted that all the
evidence that I have been able recently to obtain
in Toro and in the Bwamba country supports the
view, generally held, that Ruwenzori is an upthrust
mass. It is directly connected with the rift but very
probably pre-rift in age. Now there is evidence to
show that since the inception of the Albertine rift

the bottom of the valley has sunk by two distinct
major movements well separated in time. The
sinkage has been pivotal with a maximum downthrow
to the north-east, as has the subsidence of Bunyoro.
That which has remained firm and helped in marked
degree to hold the sinking bottom of the rift valley
is the great faulted upthrust of the Ruwenzori range :

this does not look like tension anyway.
I am afraid that exception must be taken to

Dr. Evans's use of the term rift as applied to the
separation tract between drifting continents. Thus
used, the term is most applicable, but it has priority
in Prof. Gregory's usage, which, though it may be
less apt, is now unalterable, E. J. Wayland.
The Semliki Plain,

May I.

Protozoa and Virus Diseases of Plants.

Attempts to discover the presence of a foreign
organism in such diseases as tobacco-mosaic, tomato-
mosaic, leaf-roll of potato, and numerous other similar
infectious diseases have been the conjcem of botanists
for many years. Although considerable knowledge
has been gained as to the distribution of these diseases
by insects such as Aphides, yet no causal organism
has been observed with certainty, and the diseases
have been classed accordingly as virus diseases. The
failure to detect the presence of a foreign organism
has naturally been a serious handicap in combating
these diseases, many of which are of serious economic
importance.
The appearance of a paper by R. Nelson entitled

" The Occurrence of Protozoa in Plants affected with
Mosaic and Related Diseases " (Agric. Expt. Station,
Michigan, Bull. 58, 1922) is thus of great interest.

In this paper Nelson claims that protozoa are to
be found in the phloem of plants affected by bean-
mosaic and tomato-mosaic, and also in potato plants
affected by leaf-roll, while such organisms are absent
from the phloem of healthy plants.
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Some of these organisms are described as possessing

a single flagellum and an undulating membrane,
others as biflagellate ; their general resemblance to

trypanosomes is also claimed.
When Nelson's paper was received in this country

some few months ago, I was engaged in a study of

the mosaic of hops, a disease probably to be classed

as a virus disease. A search for protozoa similar to

those described by Nelson was accordingly made in

the phloem of hops thus affected. No such organisms
were to be observed, but elongated deeply-staining
structures having a marked resemblance to those
figured by Nelson and described by him as protozoa
were found, as shown in Figs. la, ib. In the case of
the hop-mosaic these structures were undoubtedly de-

generate nuclei, for all transitions could be observed
between them and the normal nuclei of the phloem.
These degenerate nuclei were not observed in the

phloem of healthy hop plants, but they
were to be seen in the phloem of an
unhealthy bean plant that had been

1 \| ' \\ kept some time in the poor light of

\ ^*^\ ^ laboratory and the leaves of which

\ ^!3 ^ ^e^re attacked by Botrytis (Fig. i , c)

.

^ '
11 •, - These results do not, of course, dis-

1 !l
'

I ^ prove the observations of Nelson as to
' \* the association of pro-

tozoa with virus dis-

eases, for the diseases

which he investigated
have not been studied

.

Considering, however,
how important the
discovery of a causal
organism in virus dis-

eases would be, it

seemed advisable to

put on record the re-

sults obtained with
diseased hops and
beans.

Such results indi-

cate clearly that the
theor}^ of the associa-

tion of protozoa with
virus diseases requires

fuller evidence than
has yet been supplied.

It is to be noted
that Nelson describes

the protozoa in the
plants he examined as

usually existing singly

in the cells, and as always elongated in the direction of

the axis of the stem, i.e., the organisms stand perman-
ently on end in the plant. These somewhat remarkable
results would find an easy explanation if the structures

in question were no more than the degenerating nuclei

of the elongated cells of the phloem.
M. S. Lacey.

Department of Plant Physiology and Pathology,
Imperial College of Science and Technology,

South Kensington, S.W.7, August 8.

Fig. I.—Longitudinal sections of the phloem.

a and b, a mosaic hop stem. X looo
;

c, an unhealthy bean plant. X 600.

The Scattering of Light by Liquid and Solid
Surfaces.

It is a well-known fact of observation that most
reflecting surfaces usually also scatter a little light

and are thus rendered visible. The effect is usually
dismissed, however, as due to dust or imperfect
polish of the surface, and little attention has been
given to the problem of determining whether, when
these disturbing factors are eliminated, any scattering
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by the surface persists. Experiments carried out by
the writer in collaboration with Mr. L. A. Ramdas to

test this matter have led to some interesting results.

Freshly split cleavage faces of crystals show extra-

ordinarily little scattering. In fact, it is found that
a clean good piece of mica has surfaces which are

invisible even when placed at the focus of a lens

illuminated by sunlight against a dark background.
This is what one would expect theoretically. Cleavage
surfaces of rock-salt and Iceland spar are also good,
though not so perfect. The conchoidal fracture-

surfaces of quartz are relatively very imperfect
optically. Blocks of thick plate glass when freshly

broken open exhibit surfaces which apparently are

quite smooth, but when illuminated by sunlight they
show a blue superficial opalescence. Freshly-blown
bulbs of glass when held in a strong light also show
this surface opalescence very well.

Coming to liquids, the most interesting case is

that of metallic mercury. After carrying out a
series of chemical purifications, washing and drying
the mercury and then distilling it in vacuum from
one bulb to another and transferring it back again
repeatedly, Mr. Ramdas succeeded in obtaining
surfaces which were dust-free and chemically clean.

When sunlight is concentrated on such a mercury
surface in a vacuum, the focal spot shows a bluish-

white opalescence, the scattered light when observed
in a direction nearly parallel to the surface being very
strongly polarised with the electric vector perpendi-
cular to the surface and of nearly similar intensity

in all azimuths. The opalescent spot when examined
under a microscope appears perfectly structureless,

showing that it is a true molecular phenomenon.
To test whether the surface-opalescence exhibited

by mercury is due to the mobility of the dispersion-

electrons usually assumed to exist in metals, or

whether it is due to the rugosities of the surface

caused by molecular bombardment, observations
were also made with transparent liquids in enclosed
bulbs made dust-free by repeated distillation.

Various liquids tried, e.g. ether, alcohol, benzene,
carbon tetrachloride, liquid carbon dioxide, all

showed the surface-opalescence conspicuously under
strong illumination. The character of the effect in

these cases was, however, quite different from that
shown by a clean mercury surface.

The surface-scattering by transparent liquids is un-
doubtedly due to the effect of molecular bombardment
of the surface. It is much more intense when observed
in directions adjacent to that of regular reflection and
refraction than in other directions. It is less blue
than the internally-scattered light, and shows re-

markable changes in its state of polarisation with
varying angles of incidence and observation. There
were notable differences in this respect between the
cases in which the light is incident respectively
within and outside the liquid on the interface. There
is a rapid falling off in the intensity of the surface
opalescence when the angle of incidence is increased
much beyond the critical angle. These facts clearly

indicate that the effect shown by transparent liquids

is essentially due to the imperfect planeness of the
surface. The scattering by a metallic liquid surface,

on the other hand, has probably a different origin, as

suggested above.
The interface between two non-miscible dust-free

liquids also shows strong opalescence under illumina-

tion. For the particular case in which the interfacial

tension is very small or negligible, the opalescence
becomes greatly exaggerated. Some observations by
Mandelstamm [Ann. d. Phys. vol. 41, 1913) on the
critical state of liquid mixtures are of interest in

this connexion.

H 2
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The experimental observation of the surface-
opalescence of water presents special difficulties owing
to the great ease with which this li<iuici catches dust
and grease. The difficulties have, however, been
successfully overcome and the effect satisfactorily
demonstrated, both with water rendered dust-free in

sealed bulbs and with the water-film on a clean block
of melting ice kept free of dust by a gentle stream of
gas blowing upon it.

C. V. Raman.
210 Bowbaz&ar Street, Calcutta,

June 28.

On Continuous Radiation from the Sun.

Prof. J. Q. Stewart recently published in these
columns (Nature, February lo, p. i86) a very
interesting communication on the optical and
electrical properties of ionised gases. For some time

East I have been engaged in investigations on similar
nes, and I wish to direct attention to one important

side-result. It is well known that in estimating the
surface temperature of heavenly bodies (as has been
done by Coblentz, Abbot, Wilsing and Scheiner,
and others), from their continuous spectra, it is

always tacitly assumed that they radiate like per-
fectly black bodies. Several investigators have
pointed out that this assumption does not tally
with experimental results. The temperature ob-
tained by applying the total radiation law and the
method of isochromatics to the spectral - energy
curve are at variance with each other. They are
also different from the temperatures obtained from
the ionisation-theory.
The best example is afforded by the sun, which,

according to the careful measurements of Abbot
and Wilsing, shows a spectral-energy curve consider-
ably deviating from that of a black body (see E. A.
Milne, Phil. Trans, vol. 223, p. 218) ; the fact has
been discussed by many investigators, including
Schwarzschild, Groot, Milne, Dietzius, and others.
There are very weighty reasons why the sun would
not radiate like a black body. A black body or a
full radiator is one which absorbs all the radiant
energy which falls on it, reflecting none. Such an
ideal body is nowhere met with in the world, but
Wien and Lummer realised it by making use of a
hollow enclosure maintained at a constant tempera-
ture, and provided with a small hole, the idea being
that a beam of radiation within the enclosure would
describe an infinitely circuitous path, and what the
emission lacks in fullness will be made up by repeated
reflections.

It is clear that none of these conditions is fulfilled
in the case of the sun. The surface of the sun
contains a large percentage of free electrons, and
positive charges, which endow it with a large re-
flecting power. This point will be clear if we re-
member the analogous case of metals. According
to the electromagnetic theory, metals derive their
high reflecting power from the presence in them of a
large number of free electrons, or rather electrons
which are easily excited to vibration by incident
radiation. A theory of emissivity of metals on this
basis was worked out by Aschkinass in 1905, and has
been verified by the experiments of Rubens and Hagen,
Langmuir, and others.
The presence of a large percentage of free electrons

on the surface of the sun would, thus, endow it with
a high reflecting power. The surface being an open
one, the hollow enclosure condition is not realised.
Thus the conclusion seems to be irresistible that the
total emission from the surface would fall far short
of that of full radiator. The form of the spectral-
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energy curve suggests the emissivity E* varies as

^— 0(X») where \>x>\, but about this point judg-

ment should be reserved now.
Turning to the stars, it is easy to see that similar

conditions would hold. The analogy with metals
enables us to say that the emission from low tem-
perature stars would fall far short of that from a
lull radiator at the same temperature, while for
stars with very high temperature, emissivity may
approach that of a black body.

Prof. Eddington's work on the constitution of
stars is based on the assumption that inside the stars
total emissivity varies as T* ; this assumption is

probably not affected, for, inside the stars, the hollow
enclosure condition is largely fulfilled.

Megh Nad Saha.
University College of Science, Calcutta,

July 5-

Separation of Common Lead into Fractions
of Different Density.

By fractional crystallisation of lead assay foil, about
300 grams in all, two end fractions, each weighing
about 60 grams, were obtained. These fractions were
then purified according to Stas's method. For the
density determinations, about ten grams of each was
melted in an atmosphere of hydrogen and allowed to
solidify in a vacuum. The densities of samples pre-
pared in this way were determined in specific gravity
bottles.

Density of lead from crystals end of fractionating
series :— 1 1-345 ±0005.

Density of lead from mother liquor end of fractionat-
ing series :—11-313 4; 0005.
A sample of Stas lead, which Mr. C. T. Heycock

very kindly gave me, was found to have the density
11-328 in one experiment and 11-326 after re-melting.
The difference in density between the above-men-

tioned fractions persisted after granulating the metal
and also after re-melting the granulated metal under
potassium cyanide. It was discovered in the course
of these experiments that lead which has soUdified
slowly is not homogeneous as regards density,—the
parts which freeze first being denser.
Out of eleven experiments, only one was inconsistent

with the view that the original lead had been separated
into two fractions which had different densities.
The work is being continued.

R. H. Atkinson.
Goldsmiths' Metallurgical Laboratory,

University Chemical Laboratory',
^Cambridge, July 18.

Proposed International Survey of the Sky.

On the initiative of the French National Meteoro-
logical Service, it has been decided to take photo-
graphs of the clouds three times daily during the
week September 17-23, inclusive, at as many stations
as possible throughout the countries of western
Europe. As the number of official meteorological
stations is limited, it has been proposed to enlist the
services of those professional and amateur photo-
graphers who are willing to co-operate voluntarily in
the work. The photographs should be taken as nearly
as possible at 7 a.m., i p.m., and 6 p.m. G.M.T. (not
summer time). The photographer should make a
note of the direction in which the camera is pointing
when the photograph is taken {e.g. north, south-west,
etc.) ; if more than one photograph is taken at any
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hour it will be advantageous to take them in opposite
directions {e.g. south-west and north-east). A reseau
of five photographs would practically cover the whole
visible sky when an average lens is employed, and it

is accordingly recommended that, when possible, one
photograph should be taken towards each of the
points north, east, south, and west, and one towards
the zenith. Photographers should be particularly
careful to mark their plates in some way, so that the
photographs in the different directions may be readily
recognised after development ; the inclusion of a small
strip of horizon might be advisable for this purpose.
In the case of the zenith photograph, a small part of
some object might be included [e.g. the top of a tree
or the corner of the roof of a house) to indicate the
orientation of the plate.

The main object is not to secure artistic effects,

but rather to obtain clearly defined records of the
cloud forms present, and therefore " contrasty " re-
sults are preferable.

Photographers who are willing to take part volun-
tarily in this work are invited to send their names to
one of us at Stoner Hill, Petersfield, and these volun-
teers will be supplied with the necessary instructions
when these are ready for distribution. At the request
of Col. Delcambre, of the French Meteorological
Service, instructions for taking the photographs have
been drawn up by one of us and are to be circulated
internationally. C. J. P. Cave.

G. AuBOURNE Clarke.

An Einstein Paradox : an Apology.

Allow me to express regret for having misinter-
preted Prof. Einstein's symbols. My mistake was
caused by the fixed idea that it was impossible for
Ki in motion to learn anything about the signal at L
until the light reached him.

I owe to Mr. C. O. Bartrum the explanation that
there are three events, namely, (i) the emission of
light-signal at L ; (2) its reception by Ki ; (3) its

reception by K ; and that each requires its own
double set of space-time co-ordinates; thus {x-^^, t^,

{^2. ^2). (^3, ^3) in K's system and the same letters with
accents for Kj's. There will then be three pairs of
Einstein equations.

I find, however, from letters received, that opinions
differ as to the interpretation of the ^'s. Some think
that they are the actual times recorded by the clocks ;

others that they have to be corrected by allowances
for the passage of light. Some think that a body in
motion actually contracts and that a carried clock
goes slow ; others that the body only seems to
contract and that each of the two observers thinks
that the other's clock goes slow. The latter have a
difficulty in explaining the constant c.

The simple problem of which the Newtonian solu-
tion was given in Nature of June 2 ought to admit
of a solution by relativity methods. I should be
greatly obliged to any of your readers who would
send me one showing the time on K's clock when the
signal reaches K, viz. Xi/v + xjc. R. W. Genese.

40 London Road,
Southborough, Kent.

Colour Vision and Colour Vision Theories.

Prof. Peddie, in Nature of August 4, p. 163, has
dealt with some of my strictures of the trichromatic
theory. Whilst nothing can be said against his
mathematical presentation of the theory, it can easily
be shown that, when a case of colour blindness is

fully and carefully examined, the mathematical
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presentation will not account for the facts. All the
facts which are explained by the trichromatic theory
are, however, consistent with my theory.

The trichromatic theory becomes more and more
complicated with subsidiary hypotheses, inconsistent

with each other. I have examined a man stated to be
completely red blind, but tested with my lantern he
recognised red as easily as a normal-sighted person.

How do 50 per cent, of the dangerously colour blind

get through the wool test ? The trichromatic theory
completely fails to explain the trichromic class of

the colour blind. The trichromic have no yellow

sensation, regarding this region of the spectrum as

red-green and marking out in the spectrum a mono-
chromatic division including yellow, orange-yellow,

and yellow-green.
If the trichromatic theory were true the point

where the hypothetical curves cut should be shifted

towards the defective sensation ; this is not found.
Let the trichrome now be examined by colour-mixing
methods, and he may make an equation R +G -hV =W,
with too much red in the mixed light, and then make
an equation with too much green in the mixed light.

Again, he may agree with the normal match, or in

other cases only agree with the normal match when
the comparison white light is diminished in one case

or increased in another, thus matching two white
lights of different luminosities.

F. W. Edridge-Green.
London, August 7.

Stirling's Theorem.
The recent correspondence in the columns of

Nature on this subject prompts me to add to the
collection a formula which I deduced about three years

ago. It was then communicated to a mathematical
friend, but has not otherwise been published.

The ordinary Euler-Maclaurin series for logs w ! is

log ^/2^ +{n + ^) log n -n
-f I/I2M - i/36o»'+ i/i26on* . . .

It is easily shown that the last three terms printed
above are reproduced exactly by the first three terms of

the binomial

I2n\^ 2ion^J

-7/H3

while the simpler binomial

i2nV'^i'iny '
'^^ i2«\i'5w''+8/ '

reproduces exactly the terms in i/w and i/w* and
very approximately the term in i/m'. Adopting the
simpler form, we have

log n ! = \og\/2ir+ [n + ^) log n - w -I-

:

[5«*-l-8>'

or passing to common logs (M =

logiow! = 0-39908993 . . .

: modulus).

+ (n + ^) logio w-wM-^Y
M
2«\i5«*-f-

1/16

This formula gives for i ! (true value i), i -00007 • • • ;

for 2 ! (true value 2), 2-000002 . . . ; for 3 ! and 5 ! no
discrepancy is shown by 7-figure logs and 9-figure logs

respectively. The degree of approximation is there-

fore high and even remarkable ; but it may be
doubted whether this formula or any of those under
discussion is really to be preferred to the direct use
of the series of which we can easily take as many
terms as may be required for the order of accuracy
desired.

'

G. J. Lidstone.
9 St. Andrew Square, Edinburgh,

July 24.
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The Growth of the Telescope.'

By Dr. William J. S. Lockyer.

IN the beginning of the year 1608, that is, 315 years

ago, or about ten generations, telescopes did not

exist. The main work of astronomers before the year

1608 was, therefore, concentrated upon observing and

recording the positions of the heavenly bodies from

day to day and from year to year. The early (1587)

instruments for observations of position took the form

of graduated quadrants mounted in a vertical plane

capable of rotation about the centre of a horizontal

divided circle. The direction of a heavenly body could

be indicated only by pointing at it ; so every quadrant

was furnished with a pointer pivoted at the centre of

the quadrant. The adjustments of the instruments

were made by using a plumb line for the determination

'cX by bUMpcii^iijU

can be rotated by gearing.

of the vertical, and a level for placing the azimuth
circle horizontal.

Tycho Brahe, the famous Danish astronomer (1546-

1601), constructed many elaborate instruments of this

nature for his observatory at Uraniberg, but his most
important instrument was the large quadrant fixed in

the meridian with which he observed transits of the

heavenly bodies through a hole in the south wall.

This instrument was the forerunner of the modem
transit circle.

Galileo was the first to use the " optik tube " for the

study of the heavenly bodies, and in consequence made
a series of important discoveries. Thus, he found that

the number of stars was enormously increased ; the
" wandering stars " were really planets ; the moon
displayed mountains

; Jupiter possessed a family of

satellites ; Saturn exhibited curious features which
were eventually identified as a ring system ; Venus
appeared as a crescent ; spots were visible on the solar

• From a discourse delivered at the Royal Institution on Friday evening,
April 20.

surface, etc. The lens combination employed by
Galileo underwent changes as time advanced. In
1620 Kepler suggested the use of two double convex
lenses, and this was actually carried out by Scheiner
in 1637. Astronomers had to wait nearly 100 years
before Chester More Hall, in 1733, put fon^ard the idea
of making an object-glass of two different kinds of

glass—crown and flint—placed close together, thus
establishing the so-called achromatic lens. It was not,
however, until another quarter of a century had passed
that John Dollond in 1758 rendered this discovery
effective, thus heralding the dawn of what may be
termed modern astronomical observation.

In the year 1639 the discovery of another form of
telescope was made, namely, the reflecting

telescope ; but it was not until the year
1663 that the principle was described in

practical form by James Gregory. It was
left, however, to Sir Isaac Newton in 1668
actually to construct an instrument of this

nature, and the telescope he made, which
is quite small, is to-day in the rooms of
the Royal Society of London. Like the
refracting telescope, the reflecting telescope

underwent various changes in the optical

train ; thus we have the forms now known
as the Newtonian, Gregorian, Cassegrainian,

and Herschelian.

As soon as the refracting telescope became
a practical instrument it was at once
brought into commission for instruments
employed in the measurements of the
positions of the heavenly bodies. In fact,

it at once replaced " pointers." Tycho
Brahe's great quadrant was soon super-

seded by a type of instrument similar to

that made in 1770 by Sisson for the Kew
Observatory. This was an 8-foot quadrant,
mounted in the meridian, with a finely

divided scale and vernier. The quadrant
form developed later into a complete graduated circle

read by several microscopes after the type of Gambey's
mural circle, made in 181 9 for the Paris Observatory'.

The acme of perfection in accuracy is reached to-day

by such an instrument as the present Cape Obser\-atory

transit circle. In this the telescope has an objective

of 6 inches aperture of the finest construction, two very
finely graduated circles are attached, and several

micrometers are employed for reading each circle.

Many other refinements, too numerous to mention
here, are included to attain the highest accuracy.

In order to follow the developments of the two kinds
of telescopes, namely the refractors and reflectors, it

is best to deal with each kind separately. Returning
to the epoch many years before John Dollond made
the achromatic lens effective, it was found that an
object glass, which then consisted of a single lens only,

formed images at the focus which were highly coloured
and spoilt definition. The only method of securing

greater magnifying power, with increase of aperture

or diameter of lens, was to make the lenses of great

tower which
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focal length ; for experience had shown that the greater

the focal length the less the colour.

Thus
J
about the year 1680 we come to the age of

giant telescopes, when their lengths measured anything

from 60 feet to 210 feet. These cumbrous instruments

were generally suspended by their middle from tall

masts or towers, and to reduce their weight diaphragms

placed at stated intervals took the place of wooden tubes.

Thus were the telescopes of Hevelius. Huyghens
adopted the novel principle of only placing the object

glass on the mast, the eyepiece being attached to

it by a long cord which could be stretched tight, and
so make the proper optical alignment.

An illustration of a giant observa-

tory of Hevelius's time given here

(Fig. i) displays three of these long

telescopes in use. Mechanism is shown
by which not only can the telescopes

be hoisted into position but the roof of

the tower to which the telescopes are

suspended can also be turned round
to neutralise the earth's motion. The
illustration shows that even in those

days a considerable observatory staff

was necessary.

A telescope cannot be properly

manipulated unless it is equatorially

mounted, i.e. mounted on an axis

inclined to the latitude in which it is

used. One of the first, if not the first,

telescope to be set up in this manner
was that used by Scheiner in 1618 for

observing the spots on the sun.

Scheiner had only to direct the tele-

scope to the sun, and fix it in decHna-

tion, when the diurnal movement
could be compensated by simply mov-
ing the telescope westward by hand.

The form of mounting he adopted
was the foundation of the German
type of mounting telescopes, to which
reference will be made later.

Not only is it imperative for a
telescope to be equatorially mounted,
but it must also be driven by some
power, clockwork or otherwise, so

that the object under observation

will always remain in the centre of

the field of view of the telescope. Hooka, so far as is

known, was the first to adopt this principle in 1674.

As is indicated in an old print of his instrument, he
mounted his quadrant at the upper end of a long polar

axis, and rotated this by means of gear wheels actuated
by a falling weight. The speed was controlled by a
conical pendulum governor, which could be shortened
or lengthened at will. We had to wait, however, until

the year 1823 before a really efficient driving clock

was applied to a telescope. This was the work of

Fraunhofer, and was adapted to the gj-in. Dorpat re-

fractor, the largest refractor of that period, made for the
Czar Nicholas of Russia. The principle is the same as

that used to-day ; the clockwork, driven by weights
and controlled by a governor, actuating a tangent screw
which is in gear with the threads cut in the circum-
ference of the driving circle to which the telescope can
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be clamped. The Dorpat instrument may be said to

be the first real modern refractor, as it embodied all

the fundamental features of telescopes constructed

afterwards.

There are three well-known recognised forms of

mounting telescopes, illustrated in Fig. 2, and termed
the " EngHsh," " German," and " Composite " types.

In the English type the telescope tube is mounted
directly on the polar axis midway between the supports

of this axis, and being symmetrically placed balances

itself both in Right Ascension and Declination. The
composite type is rather similar to that of the English,

COMPOSITE
Fig. 2.—The three main methotis of mounting telescopes.

only the tube is placed on one side of the polar axis

and the counterpoise weights on the opposite side. In

the German type, the tube with its counterpoise weights

is fixed symmetrically to the prolongation of the upper

end of the polar axis, that is, outside the supports of

this axis. There is still a more modern modification

of the German type, in which the polar axis is prolonged

at its upper end, taking the shape of a fork. The
telescope tube is placed symmetrically in this fork,

thus obviating the necessity for counterpoise weights.

Coming now to the advance in telescope construction,

mention only may be made of such instruments as the

15-inch Pulkowa (1839) by Merz and Mahler, the 15-inch

Harvard (1847), ^^so by Merz and Mahler, and the

18-inch Chicago University telescope (1862), by Alvan
Clark.

The year 1868 saw the completion of the fine 25-inch
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made by Cooke for Mr. R. S, Newall's observatory at

Gateshead. This instrument, by far the largest of its

day, was mounted after the German form. It had a

focal length of 30 feet, so that the dome and observing

chair had to be of great proportions. So satisfactory

was the behaviour of this instrument, that, after a

journey to this country to inspect this telescope, the

representatives from the Washington Observatory

ordered a 26-inch of 32-feet focal length from Alvan
Clark, and it was completed in 1873.

In 1880, Grubb surpassed this size by making a

27-inch for the Vienna Observatory ; but five years

later (1885) Alvan Clark turned out a 30-inch objective

of 42-feet focal length for the Pulkowa Observatory.

The following year (1886) saw another objective of the

same size constructed by the Brothers Henry for the

Nice Observatory, but this was soon eclipsed by the

completion in 1887, by Alvan Clark, of the Great Lick

Refractor of 36-inch aperture and 57-feet focal length,

erected on Mount Hamilton, in California. For this

instrument an observing chair, as such, had to be

abandoned, but the floor of the observatory was made
capable of elevation and depression, thus avoiding

many difficulties and adding great facilities.

Two large telescopes, though not records in size,

followed the construction of the Lick instrument. The
first was the 28-inch of 28 feet focal length by Grubb
(1893) for the Greenwich Observatory, mounted after

the English fashion ; this is the largest refractor in

Great Britain to-day. In the following year (1894)
the Brothers Henry completed the 32-inch, 53 feet

focal length telescope for the Astrophysical Observatory
at Meudon, near Paris.

The largest refractor in the world to-day, namely the

Yerkes telescope of the University of Chicago, was
completed in 1895, the object glass by Alvan Clark

being 40-inch in diameter and of 62-feet focal length.

It is mounted very similarly to the Lick instrument and
fitted with all the latest facilities for assisting the

observer at the eye end, including a rising and falling

floor.

In mounting large refractors the standard forms
have occasionally been departed from in order to attain

some special end. Four examples of these may be
mentioned here. Thus at the Paris Observatory there

was erected in 1890 a 23J-inch objective of 62-feet

focal length in a tube mounted in the " Coude " form
after the design of Monsieur Loewy. This instrument
is so constructed that the observer is housed in a
comfortable room in which the eye end of the telescope

is suitably fixed, and he can observe any object in the

heavens, without moving from his chair, by means of

reflections from two mirrors in the peculiar shaped tube
after the light has passed through the object glass.

Another novel form was exhibited at the Paris

Exhibition of 1900 to utilise an object glass of 49 inches

aperture and 197 feet focal length made by Monsieur
Gautier. In order to avoid the necessity of having to

move such a heavy object-glass and tube, the principle

adopted was to place the telescope horizontally in a
true north and south position with the object-glass

facing north. The light from any celestial object was
then reflected into this tube by means of a large silver-

on-glass mirror mounted as a siderostat and moved by
clockwork. This particular telescope has never been
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effectively used, so in spite of its great objective it has

not been classed as the greatest telescope of to-day.

A curious mounting is that employed for the 27-inch

telescope of 70 feet focal length of the Treptow
Observatory, near Berlin, erected in 1909. The main
object in the construction was to obviate the cost of

a large dome and rising floor, and also to make the eye-

piece of the instrument very easy of access for numerous
visitors. To accomplish this, the tube was erected on

the modified German type of mounting in such a way
that the eye end of the tube should be situated just

above the upper end of the polar axis. The tube was
counterpoised in declination by two great weights

placed at the extremities of two long arms extending

northwards and symmetrically placed as regards the

tube. Thus the eyepiece was in the centre of motion
of the telescope and practically stationary for all

positions of the tube : also by simply setting the tube

near the position of horizontality it could be covered

by a light wooden low structure.

The last novel form of mounting to be mentioned was
erected in 1912, and is known as the 150-foot Tower
Telescope of the Mount Wilson Observatory. Its

origin developed from the fact that an objective of

long focal length was required to be used in conjunction

with a spectroscope also of long focal length.

Previous experience had shown that air currents

near the ground affected the definition when such long

instruments were used in a horizontal position. Dr.

G. E. Hale conceived the idea of mounting the object

lens high up on a metal girder tower and throwing the

images of the celestial object to be studied vertically

downwards on to the spectroscope placed vertically in

a shaft in the ground, employing two plane mirrors

above the object-glass to reflect the object downwards.

The actual lens in use has an aperture of 12 inches and
a focal length of 150 feet, while the focal length of the

spectroscope is 75 feet. One of the chief peculiarities

of the construction was that the girder work of the

Tower was really in duplicate, one within the other

and not touching at any place. While the dome at the

top rested on the outer casing, the mirrors and lens

were supported by the inner one ; thus any wind

pressure which might set up vibration in the outer

casing did not affect the inner casing which supported

the optical parts of the arrangement.

Reference has previously been made to the various

forms of reflecting telescopes, such as the Newtonian,

Gregorian, Cassegrainian, and Herschelian, and to the

first reflector ever made, namely, that by Sir Isaac

Newton in 1668. For a long time the progress of this

type of telescope was slow, but impetus was given to it

by Sir William Herschel, who was the first to make
mirrors of really large dimensions. The mirrors them-

selves were composed of speculum metal—an alloy of

copper and tin and highly polished. Herschel's largest

reflector was four feet in diameter, with a focal length

of forty feet. It was erected at Slough, near Windsor,

in the year 1789. The tube was pivoted near the

ground and mounted between high wooden trestles :

while there was no restriction to its movement in the

vertical direction it was only capable of a ver>- small

lateral motion east and west of the meridian. Just as

Galileo, w^ith his pigmy refractor, revolutionised ideas

with his wonderful discoveries, so Herschel with the
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giant reflector of his- own construction made momentous

additions to our astronomical knowledge.

Nearly sixty years later (1845) Lord Rosse ground,

polished, and mounted a six-foot reflector at Parsons-

town in Ireland. This leviathan of 54 feet focal length

was mounted somewhat after the fashion of Herschel's,

but solid masonry replaced the wooden-trestle struc-

ture. The movements of the tube were also similarly

restricted.

While Lassel's reflectors, the largest of which was

four foot and made in 1863, were not an ad-

vance in size, yet he instituted a great im-

provement by mounting the instrument equa-

torially after the modified German type.

Grubb in 1870 completed a mirror of the

same dimensions for the Melbourne Obser-

staging to accommodate the observer is therefore of

very complex construction, and the arrangements

adopted vary very considerably from one instrument

to another, no two forms being alike.

We come now to the largest reflector of the present

time, namely the Hooker 100-inch erected at the Mount
Wilson Observatory in 1919. This mirror of 13 inches

thickness, and weighing four and one-half tons, has a

focal length of 42 feet. Though the block of glass was
cast in France, the figuring and silvering is due to the

REFRACTORS

vatory, mounting it in the composite fashion.

This was the last large reflector which em-

ployed a mirror of speculum metal, because

glass mirrors were beginning to supersede

them.

In the years 1856 and 1857 Steinheil and
Foucault discovered a method of making
mirrors by depositing silver on glass surfaces.

This produced a highly efficient reflecting

surface and soon came into common use. One
of the first large reflectors with this type of

mirror was that made by Foucault himself for

the Paris Observatory. It was constructed

on the Newtonian principle, mounted equa-

torially on a heavy wooden framework
movable on castors and clock driven. In

1875 Martin made a four-foot mirror for the

same observatory, and it was only owing to

the thinness of the glass disc in relation to

its diameter that it was not a success. The
completed instrument was mounted in the

composite form.

An immense advance was made by
Common, who in 1888 constructed and used

a mirror of five feet diameter. The tube was
mounted on the modified German plan, being

placed in a fork bolted to the upper end of

the polar axis. To minimise the great weight

of the polar axis on its bearings the novel

idea of floating it was adopted. It was not

till the year 1908, that is, twenty years later,

that a mirror of the same size was made.
This was accomplished by Ritchey for the

Mount Wilson Observatory : the style of

mounting was rather similar to that adopted

by Common.
Another ten years saw the completion

(1918) of the six-foot reflector for the Dominion
Observatory, Ottawa. This great glass, the work of

Brashear, is equal in size to the speculum mirror of

Lord Rosse and weighs two tons. The form of

mounting of the tube is after the composite type, the

moving parts weighing 35 tons. The telescope is

capable of being used either as a Newtonian or as

a Cassegrainian.

It should be noted that " rising floors " in an ob-

servatory cannot be employed for reflecting telescopes

of the Newtonian form because the eye end of the tele-

scope is situated at the upper end of the tube. The
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Fig. 3.—The growth of telescopes during the century 1820 to 1920.

skill of Ritchey. The great tube carrying the mirror

is mounted after the English type, and the moving parts

of the telescope amount in all to fourteen and one-half

tons. Either the Newtonian or Cassegrainian form of

instrument can be utilised. Thus, after a lapse of two
and a half centuries, the one-inch reflecting telescope

of Sir Isaac Newton has grown into a monster of loo

inches.

Having thus separately surveyed the progress of the

two types of telescopes, it is interesting to obtain a

bird's-eye view of this growth. This is represented by
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means of the accompanying diagram (Fig. 3). The
period of time covered is the century beginning in 1820,

and while the years are displayed down the centre of

the diagram, the size (in inches) of the object glasses

and mirrors are shown respectively on the left- and
right-hand sides against the years of their erection.

Many other large instruments of interest, apart from

those that were records in size in their time, have

been inserted.

No less interesting and important is the study of the

geographical distribution of large telescopes. For this

at Cordoba. This instrument, although completed, has
not yet been erected.

South Africa and Australia are both blank in this

respect, except that a 26-inch refractor is nearing

completion for the former, but it is hoped that in

the near future both these countries will be better

represented.

The limit of size of a telescope, whether it be refractor

or reflector, for the accomplishment of useful work ha~

by no means yet been reached, providing the instrument
be placed in a specially selected locality high up on

160 160 120 8O 40 O 40 80 120

REFRACTORS from 30-40 inches • REFLECTORS trom 60- 100 .ncmes O
" 20 - 29 - • " " JO - »59 " o

Fig. 4.—Geographical distribution of large telescopes.

purpose the positions of the great telescopes have been
indicated on a chart of the world (Fig. 4). On this

diagram refractors from 30 to 40 inches aperture are

represented by large black spots, and those between
20 and 29 inches by small black dots. On the other

hand, reflectors from 60 to 100 inches in diameter are

indicated by large circles, and those from 30 to 59
inches by small circles. It will be seen that the very
large telescopes predominate in two main regions,

namely Europe and the United States of America with

Canada. Only one telescope of the ver}' large type is

situated in the southern hemisphere, and that is the five-

foot reflector for the Argentine National Observatory

some extensive plateau, where the " seeing " is of a

high-class nature during the greater part of the year.

This limit is at present only temporarily restricted

by the maximum limit that can be reached by those

whose work it is to cast the necessary glass blocks.

The mounting of even the largest telescope is now only

a mild engineering problem.

It must not be forgotten, however, that large

telescopes are very expensive not only to construct

but also to house; yet experience has shown, at

any rate in the United States of America, that

when occasion arises an enthusiastic private donor

generally appears.

Obit
THE death is announced of Dr. Hermann Biggs,

Commissioner of Health, New York State, at the

age of sixty-three. After graduating at Bellevue Medical

College, Dr. Biggs studied in Berlin and Greifswald,

and returning to the United States in 1895, directed

the production of the first diphtheria antitoxin in that

country. In 1900 he became general medical officer

of the New York City health department, and there

established the first municipal bacteriological labora-

tory. This post he held until 1914, when he was
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u ary.
appointed Commissioner of Health to New York
State. Under his administration the health of New
York City and State changed markedly for the better.

He organised a campaign against tuberculosis, and was

responsible for a body of wise health legislation. He
was a scientific director of the Rockefeller Institute,

and, for a short time, medical director of the League of

Red Cross Societies. He gave to his country and to the

world distinguished services, and preventive medicine

loses by his death an ardent disciple. R. T. H.
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Current Topics and Events.

Atomic projectiles have been used by many
investigators to batter down the defences which

have guarded so well the innermost mysteries of

the structure of matter. The a-particle, liberated

spontaneously in radioactive transformations, has,

thanks to its enormous velocity, been of special

service in elucidating the constitution of the atom.

In these investigations no one has played a more
important part than Sir Ernest Rutherford, and it is,

therefore, appropriate that in the address which

appears as a supplement to this issue of Nature
he should give an account of the life history of such

a high-speed a-particle. When the particle is ex-

pelled from a radioactive substance, it has been

proved to be the nucleus of a helium atom of mass 4
carrying two positive charges of electricity. Recent

experiments by Henderson have shown how, by the

successive capture of electrons, the a-particle becomes

a neutral helium atom. The experiments, which
were carried out by observing the deflexion of a

narrow pencil of a-rays in a magnetic field, have

been confirmed and extended by Sir Ernest Ruther-

ford. It appears that not only may the doubly
charged helium nucleus remove and capture an
electron from the outer electron structure of the

atoms in its path, but the converse change may also

take place. In passing through other atoms this

electron may be knocked off, and the singly charged

a-particle revert back to the doubly charged type.

The somewhat unexpected conclusion is reached

that this process of capture and loss may repeat

itself more than a thousand times in the flight of

the particle. Similar considerations apply in the

case of singly charged and neutral helium particles.

Though the results of these encounters may be less

startling than those in which disintegration of an
atomic nucleus like that of nitrogen or of aluminium
occurs, it seems probable that the study of these

rapid interchanges of charge will yield information

of great value to the theoretical physicist.

The attempt to restrict the spread of epidemic

disease amongst plants is creating a phytopathological

service of inspection in many countries, and legislation

is gradually restricting the free movements of plants

and plant produce in and out of the various countries.

In a paper under the title " The Biological Basis of

Plant Quarantines " contributed to Phytopathology

for June, W. A. Orton and R. Kent Beattie attempt
to get down to the first principles underlying such
legislation, and their views deserve careful study in

Great Britain, both by growers and students of

pathology, as, if the conclusions arrived at find

favour in the United States, the British exporter of

plants may experience increasing difficulties in the way
of export trade with that country. The authors

draw a fundamental distinction between communica-
tions between countries that are close neighbours,

and traffic in plants across the ocean barriers that

separate continents. They conclude that within the

area of a continent the cultivated host plants and
their parasites will in most cases have fought out
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their battle and arrived at an approximate equi-

librium, the issue of the conflict varying of course

each season, but without violent fluctuation. When,
however, a parasite crosses an ocean barrier, then its

arrival in the new continent may be followed by
incalculable results, and a cultivated crop may almost

be exterminated before selection of more resistant

forms, or other factors operating over a space of time,

have again produced an equilibrium in which the

cultivation of the crop is economically possible,

allowing for the average loss produced by this parasite.

These results may follow, even when the parasite

thus introduced is one regarded as relatively in-

nocuous in the continent where it has long been
known. For example, chestnut bark disease,

Endothia parasitica, though a relatively minor
trouble in Asia, has, since its introduction to America,

bid fair to destroy all the chestnut forests of the

country. The author's arguments bring them into

disagreement with the conclusion of the last Inter-

national Phytopathological Convention, held in

Rome in 1914, as they emphasise the importance of
" common species of long-standing dispersion " which
inspecting officials naturally tend to overlook, and
lead them to the very important general principle

that " inter-continental trade in plant propagating

material is fundamentally dangerous, and to be held

within the narrowest limits compatible with economic
need."

One of the best-known German scientific workers,

and at the same time one of the founders of modern
physical chemistry, Wilhelm Ostwald, who was born
September 2, 1853, at Riga, is about to celebrate his

seventieth birthday. After having studied at Dorpat
he was appointed, in 1883, professor of chemistry at

the Baltic Polytechnical School of Riga, and, in 1887,

professor of physical chemistry in Leipzig. Here he
developed a great ability as an investigator as well

as a teacher. His work gave a firm experimental
foundation to the theories of van 't Hoff and Sv.

Arrhenius. There, scientific workers from all over
the world assembled round the master, and built

up, in a short time, the edifice of modern physical

chemistry. Besides this work, Ostwald produced a
number of valuable text-books, including his large
" Outlines of General Chemistry," " The Fundamental
Principles of Chemistry," " The Principles of In-

organic Chemistry," and " Scientific Foundations of

Analytical Chemistry." At the end of last century
Ostwald devoted himself more to questions of natural
philosophy, such as the energy resources of the world.
These studies, the fight against scientific materialism,

and the propagation of Haeckel's monistic philosophy
so occupied his mind that he gave up his professorial

duties in 1906 and retired to his country seat in

Grossbothen, Saxony. It was a token of the breadth
and productivity of Ostwald's mind that even then
he created for himself quite a new sphere of activity.

Starting from the art of painting, which he had loved
and cultivated since his youth, he worked out a
new system of colour, by which every tint can be
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characterised by exact figures. He has expounded the
system in various works on colours, and it has already
led to the foundation of an institute for colour

investigation in Dresden. The numerous pupils and
friends of Ostwald rejoice in the work of their leader

and offer him their tribute of esteem.

The second triennial Pan-Pacific Science Congress,

which opened at Melbourne on August 13, is being

held under the auspices of the Australian National
Research Council and with the support of the

Commonwealth and State Governments. The first

congress was held in Honolulu in 1920, and the third

will be held in some other country bordering on the

Pacific. The object of these congresses is the pro-

motion of the study of scientific problems of common
interest, and the meetings form part of a general

plan aiming at the maintenance of harmonious
relations between all the countries within and border-

ing the Pacific region. In addition, therefore, to

representatives from Great Britain and various parts

of the Empire, distinguished men of science from the

United States, Japan, and Formosa, the Netherlands,

Dutch East Indies, and other countries are attending

the Melbourne congress. Among the subjects under
discussion are : irrigation problems ; agricultural

education and research ; genetics, with special

reference to the improvement of farm animals
;

organisation of research among the natives of the

islands of the Pacific. (A strong effort will be made
to obtain from ethnologists agreement as to a definite

and practical scheme for the investigation at once of

the fast-disappearing races in those islands in which
Australia is especially interested. If such a scheme
can be devised it will be laid before the Commonwealth
Government with an urgent plea that it be put into

effect at once) ; introduced pests and natural enemies
;

paper pulp : Australian possibilities ; meteorology

of the Pacific ; terrestrial magnetism in Pacific

regions ; value of hydrographical work of the Royal
Navy, and Australia's responsibility to continue it

;

survey of the Great Barrier Reef ; international

notification of animal diseases ; hygiene of Pacific

Region ; fisheries and marine biological stations
;

parasitological problems, etc. We hope to give an
account of the proceedings of the congress in a future

issue.

A SPECIAL number of the Revue Scientifique was
published on July 28, under the title of " L'CEuvre

de Pasteur et ses consequences." We may regard it

as the complement of the special Pasteur number of

Nature : but it goes further afield. It contains

many articles by writers of great authority : and it

represents the devotion of all France to Pasteur's

memory. He lived and worked for France, and wore
out his life for her. His work was for the good of the

world. Still, it was for the honour and glory of

France : that was his revenge, after 1870, to set

France high above Germany in a vast domain of

science. Every year we in Great Britain, though

we are grateful to him, are living under this disgrace,

that we have no monument or memorial to him, to

show our sense of gratitude for all that we have
learned from him. Among the articles in this number

NO. 2808, VOL. 112]

of the Revue Scientifique are two of remarkable
interest. One is on the predestined course of his
discoveries, " L'Enchalnement des d^couvertes de
Pasteur," There is no end to the wonder of this
orderly and inevitable enchainment of discoveries
The other article is " Pasteur et la Maternity." h
tells the story of Semmelweis and his defeat : and
the story of Tamier's work, who in one year saw, in
the Maternity de Paris, 132 women, out of 2237, <l»e
of puerperal fever : indeed, in May. out of 31 admitte'i
for confinement, 30 went out dead. Then, th-
wearisome debating and theorising, up to that da>-
in 1879, March 11, in the Acaddmie de Medecinc,
when Hervieux poked fun at the notion that puerperal
fever was caused by germs, and Pasteur went up to
the blackboard and sketched streptococcus on it, saying,
"Tenez, voici sa figure." We see, by an advertise-
ment in the Revue Scientifique, that copies of Aronson's
bust of Pasteur can be had at prices according to size.
Surely, some English shops ought to stock this bust.
But where is our proper memorial of Pasteur in
London ?

A SEVERE typhoon was experienced at Hong-kong
on Saturday, August 18, and much damage occurred,
accompanied with loss of life. The wind is said to
have attained a velocity of 130 miles an hour, which
is stated to be the highest on record, and the baro-
meter fell to 28-66 in., said to be the lowest reading
on record at Hong-kong. In two hours, from 9 to
II A.M., during the height of the storm the rainfall
amounted to about 5 inches. Good notice was given
of the approach of the typhoon, which was first

reported on August 11, from Guahan, Ladrone Islands,
in the North Pacific. The progress of the typhoon
was about 270 miles a day to the west-north-west.
Later reports fortunately state that Hong-kong has
suffered far less than might have been expected, but
the typhoon warning was again hoisted on August 20.
Typhoons are regularly warned at Hong-kong by
those in charge at the Royal Observatory.

In the General Electric Review of America for
August there is a complete technical description of
the latest broadcasting station in New York. It is

termed " Broadcast Central " and operates under the
call letters WJY and WJZ. It was opened on May 15
and can be heard by radio listeners on the eastern
side of the United States. It has " two channel "

operation, so that it transmits two different pro-
grammes simultaneously. WJY, called the " jazz

"

channel, operates on a wave-length of 405 metres
and broadcasts popular music, news, lectures, etc.

The WJZ channel operates on a wave-length of 455
metres and broadcasts operatic and classical music.
Both the studios are on the sixth floor of the ^EoUan
Hall, which is in the centre of New York City. As
concerts and recitals are always being given in this
hall, arrangements have been made to broadcast them.
Special line wires also have been run to the more
important theatres and hotels, so that outside per-
formances can be readily transmitted. The antenna
are strung from two 120-foot towers located on the
roof at a distance of 175 feet apart and form two
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separate four wire horizontal systems separated by
ropes and insulators. The length of the wires forming

one system is 45 feet, and the length of the other

system is 55 feet. As the output of a high-quality

microphone seldom exceeds a few millivolts, con-

siderable amplification is necessary. A three-unit

motor generator set is used. One of the generators

has a 1 000-volt commutator at each end, thus giving

1000 volts for the amplifier plate filter and 2000 volts

for the transmitter. The equipment is all duplicated,

one set being in reserve, so as to reduce the risk of a

breakdown to a minimum. From the listener's point

of view, this alternative choice of programmes is an
attraction, and the operation of Broadcast Central has

been extremely successful.

The 'New Phytologist (vol. 22, No. 3) contains a very

stimulating article by Dr. F. E. Clements under the

title of " The Ecological Method in Teaching Botany,"

in which the author's ecological outlook is applied to

the problems of teaching with the insistence upon
quantitative study of environment, and the response

thereto, that has proved so fruitful in his studies of

vegetation. This paper should do good if only for

its challenge to the traditional methods which hold

such unquestioned sway, though many teachers will

feel Dr. Clements's ideals—that the student's educa-

tion should be based mainly upon first-hand investiga-

tion, brought into an ordered and correlated form by
the method of group discussion, all the work being

done " where the plants are, whether this be the

greenhouse, garden, field or (much less satisfactory)

the ordinary laboratory "—make demands which the

staffing and accommodation of most British depart-

ments of botany would render impossible. Dr.

Clements's distrust of the efficacy of lectures, his

challenge to the professors' insistence upon principles

as apart from facts, his criticism that the laboratory

notebook, save for its indifferent quality, is more
suitable to a drawing class, and his objection to the

content of the typical elementary class in which

morphology is paramount, are points in his paper

which might well provoke animated discussion ; but

there can be little question that a new generation will

do well to take a critical survey of the methods and
results of the formal lecture and laboratory courses of

their predecessors.

Applications are invited by the Admiralty for a

Junior Scientific Assistant in the Experimental de-

partment of the Signal School, the duties being con-

cerned with the application of W/T devices ; also for

a Junior Scientific Assistant having a good knowledge

of general physics, possessing an honours degree in

physics or its equivalent, and with some experience

in research. Applications for the posts should be sent

to the Secretary of the Admiralty (C.E.), Admiralty,

S.W.I.

Referring to the letter of Dr. G. D. Hale Carpenter

on a waterspout with a sheath or sleeve, published in

Nature of September 23, 1922, p. 414, and one on
the same subject by Dr. Willard J. Fisher in the issue

of November 18, p. 669, Dr. Fisher writes to say that

the'same sort of sleeved tornado pendant seems to be
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described by R. Abercromby, in the Quart. Jour.
Roy. Met. Soc, 16, pp. 119-126, 1890, as having been
observed by Mr. S. Elson, a Calcutta pilot. Possibly
the phenomenon is not very uncommon.

The BritishjResearch Association for the Woollen
and Worsted Industries announces the following
awards for the year 1923-24 : Research Fellowships :

Mr. Robert Burgess, of Nottingham, to carry out
investigations on the damage and deterioration caused
by bacteria and fungi on woollen goods and yarns
during storage ; and I\Ir. H. E. Farrar, of Leeds, to
conduct research on the dyeing of wool with acid and
mordant colours. Advanced Scholarships : Mr. S.

Menzer, tenable at the University of Leeds ; Mr.
T. N. T. Graham, tenable at the Scottish Woollen
Technical College, Galashiels ; Mr. P. M. Redman, of
Keighley, and Mr. W. Lee, of Halifax, tenable at the
Bradford Technical College.

We have received from British Drug Houses, Ltd.
(16-30 Graham Street, N.i), a specimen of their
standard lactose B.D.H., which has been prepared
of guaranteed purity for the particular requirements
of bacteriologists and biologists. We have tested it

with several strains of Bacillus typhosus, B. para-
typhosus, B. dysenteries, and other micro-organisms,
and find that it gives the characteristic and typical
fermentation reactions of the respective organisms.
One gram incinerated on platinum gave no weigh-
able amount of ash. We therefore believe that the
claim made as to the purity of this lactose is substan-
tiated. It is supplied in i lb. sealed tins, price 35. 6d.
each.

The Nouvelle Societe Helvetique, 28 Red Lion
Square, London, W.C.i, has just issued a useful
bibliography of books dealing with Switzerland which
have appeared in English since 1880. The list in-
cludes not only guide-books and tourist literature but
also those on historical, constitutional, and social
subjects, and in addition works by Swiss writers
translated into English, as well as books in English
on such pioneers as Rousseau and Pestalozzi in
education and de Saussure in science. All lovers of
Switzerland and its people will find the bibliography
helpful and interesting. Copies may be obtained upon
application to Dr. Paul Lang, Secretary of the
Society, at the above address.

The names of the green pheasant, the copper
pheasant, and the golden pheasant were added to the
Schedule to the Importation of Plumage (Prohibition)
Act, 192 1, by virtue of the Importation of Plumage
(No. 2) Order, 1922, dated June 12, 1922. As was
announced in the Press at the time, the Advisory
Committee appointed under the Act, in recommending
the addition of the names of these birds to the
Schedule, further recommended that the matter
should be referred to them again for review after the
expiration of twelve months. The Committee has
now reconsidered this question and has recommended
that the golden pheasant should be included in the
Schedule for a further period of twelve months but
that the copper and green pheasants should be removed
from the Schedule at the end of the present year.
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The Board of Trade accordingly desires it to be known
that an order will be made in due course, removing
the names of the copper and green pheasants from the
Schedule, with effect from January i, 1924.

Science announces that the committee of the Daniel
Giraud Elliot Medal desires to receive nominations
for the awards of the years 1921 and 1922, which are

still open, because the committee has not been able

to reach unanimous conclusion on any work thus far

brought to its attention. The Elliot Medal is awarded
for some especially great contribution, not for general

accomplishment, in the field of either zoology or
palaeontology. It is not restricted in either branch to

the vertebrates, but may be made in either the

vertebrate or invertebrate field and is open to scientific

workers of the world. The award of the gold medal is

accompanied by a generous honorarium. Nominations
for the two years mentioned, namely, 192 1 and 1922,
and also for 1923, can now be received. Communi-
cations should be addressed to the Secretary of the
National Academy of Sncciees, Washington, D.C.

The eleventh meeting of the Indian Science Con-
gress will be held at Bangalore on January 14-19, 1924.
H.H. the Maharajah of Mysore will be patron of the
meeting, and Sir Asutosh Mookerjee will be president.
The following sectional presidents have been ap-
pointed :—Mr. B. C. Burt (agriculture) ; Prof. C. V.
Raman (physics and mathematics) ; Dr. E. R. Watson
(chemistry)

; Prof. K. N. Bahl (zoology) ; Prof.

Agharkar (botany) ; Mr. H. Bosworth Smith (geology)
;

Lieut. -Col. Christophers (medical research) ; Mr. J.
Hornell (anthropology). The honorary local secre-

taries will be Prof. F. L. Usher, Central College.

Bangalore, and Mr. S. G. Sastry, Secretary, Board of

Scientific Advice, Bangalore. Further information
can be obtained on application to the hon. general
secretary, Dr. J. L. Simonsen, Forest Research
Institute and College, Dehra Dun, U.P. India.

The Journal of the Rdntgen Society (the oldest
radiological society in the world) for July (vol. xix.
No. 76) contains an account of the twenty-fifth
anniversary dinner of the Society held in March last,

and a translation of Rontgen's first and second
memoirs on X-rays, entitled " Concerning a New
Kind of Ray," which are interesting reading.

The latest catalogue (No. 378) of Messrs. Bernard
Quaritch, Ltd., 11 Grafton Street, W.i, is of a mis-
cellaneous character, but of the 1399 second-hand
works offered for sale many deal with science, and,
as is usual with the lists issued by this firm,

some are very scarce and choice. The catalogue
also comprises a list of selected new and recent
publications.

The McGraw-Hill Publishing Co., Ltd., announces
an interesting new series of books under the title of
" Concise Studies in Economic Problems," which will

embody the results of research studies made by the
Institute of Economics of Washington, D.C, U.S.A.
The first volume will be " Germany's Capacity to Pay."
Succeeding works will deal with International
Economic Reconstruction, International Commercial
Policies, Industry and Labour, and Agricultural
Economics.

Our Astronomical Column.
The Density of the Corona.—The question of

the density of the corona is of interest both with
regard to possible refraction of starlight in the in-

vestigation of the Einstein light-deviation, and with
regard to the amount of resistance met with by
comets of small perihelion distance. Astr. Nach.,
5238, contains a discussion of the subject by B.
Fessenkoff, of Moscow.
The author assumes that the total light of the

corona is equal to that of the full moon, and that the
light intensity varies (i) as the inverse square, (2) as
the inverse fourth power, of the distance from the
sun's surface. He utilises some studies of his own on
the light-reflecting powers of the terrestrial atmo-
sphere at various heights, obtained from measures of
the brightness of twilight for different angles of de-
pression of the sun. He calculates that the light

given by a small volume of the corona, 5' from the
sun's limb, in terms of the light given by an equal
volume of terrestrial atmosphere, of the density and
composition that exist at a height of 100 km., placed
in the same situation as the coronal volume, is :

—

on supposition (i) 0'52 x 10"' ; on supposition (2)

0-27 X 10"*. The density of the corona at 5' from the
limb is that of hydrogen at pressures 0-43 x lo"* mm.
and 0'22 X 10-* mm. (temperature 0° C.) on the two sup-
positions. It will be remembered that the nearest
stars that have been observed in the Einstein in-
vestigation were considerably further from the limb.

Report on the Kapteyn Selected Areas.—
Prof. Van Rhijn, of Groningen, has issued a useful
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report on the progress of researches on these areas.
They are distributed on a uniform plan over the
celestial sphere, and are to be studied in an exhaustive
manner by a number of co-operating observatories.
The first step is the formation of a photographic
Durchmusterung of the stars in the areas ; this is

being done at Harvard and Arequipa, with apertures
of 16 and 24 inches, and limiting magnitudes 15-9 and
16-3 respectively ; these plates are being measured at
Groningen. It is estimated that the number of stars
is about a quarter of a million, the total area being
225 square degrees, or 1/183 of the sphere. The
positions are determined to an accuracy of half a
second, the magnitudes to o-i mag. The centennial
proper motions of the stars of mag. 12 and brighter
are determinable to a third of a second with the aid
of the Carte de del plates ; those of the fainter stars
will not be obtainable for some years with the neces-
sary accuracy.
The best methods of determining absolute motions

and eliminating magnitude error are discussed ; the
author hopes that Kapteyn 's plan for a photographic
parallax Durchmusterung will not be abandoned. He
admits that the results are illusor}' for particular
stars, but he thinks that they will serve to compare
the parallaxes of stars of the same magnitude with
large and small proper motions. The colour-indices
are being determined by Seares by comparison of
photographs on ordinary and orthochromatic plates.
Altogether the report gives a hopeful summary' of the
results already attained and those to be looked for in
the near future.
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Research Items.
Tests of Natural and Culture Pearls.—

A

simple optical method of distinguishing the Japanese
" culture " pearls from wholly natural pearls is de-
scribed by Dr. F. E. Wright in Joum. Washington
Acad. Sci., 1923, vol. 13, p. 282. In a bead of
mother-of-pearl, such as is always used for the nucleus
of the " culture " pearls, the nacreous layers are not
concentric to the surface, but are approximately plane,
being parallel to the surface of the shell from which
the bead was cut. Now normal to this surface the
reflecting power, and consequently also the opacity,
is at a maximum ; whilst at 90° from this direction
(that is, looking along the laminae) there is a minimum
of reflection and of opacity. A " culture " pearl when
viewed in a strong reflected light (for example, with
the observer's back to the sun) shows at the opposite
poles of one diameter a small bright spot due to the
light reflected from the laminae of the enclosed bead
of mother-of-pearl. In a strong beam of transmitted
light (arranged in a closed box with lens and mirror,
the pearl resting in a circular aperture) the " culture

"

pearl shows two positions of maximum opacity, whilst
the natural pearl is the same in all positions. A third
method, which is applicable also to " culture " pearls
containing a real pearl as nucleus, is given by an
examination of the walls of the hole drilled through
the pearl. The pearl is illuminated by a strong side
light and a minute bead melted on the end of a gold
wire is inserted in the bore to act as a reflector,
which is viewed under the microscope.

Condensed Milk.—An important report by Dr.
Savage and Mr. Hunwicke on the manufacture, con-
dition, bacteriology, and spoiling of commercial
sweetened and unsweetened condensed milk has been
issued by the Food Investigation Board (Special Rep.
No. 13). The changes in the condition of the milk
as a result of its concentration are profound, and not
merely those caused by deprivation of water. It is,

for example, a much worse conductor of heat than
unconcentrated milk. While sporing aerobic bacilli
are present in a considerable proportion of samples,
decomposition and spoiling are nearly always due to
non-sporing bacteria, particularly certain micrococci,
which either survive the preliminary pasteurisation of
the raw milk in the course of manufacture, or after
canning are admitted to the tins through minute leaks.
The sources of bacterial contamination and multipli-
cation are mainly from the original milk, from the air
of the factory, and particularly from dirty pipes and
apparatus. As regards the viability of the micrococci
which cause spoiling, in unsweetened condensed milk
they may survive a temperature of 70° C, but are
destroyed at 80° C. in a short time : this suggests that
a longer pasteurisation of the raw milk might be an
advantage. The best manufacturers appear to have
achieved striking success, however, in dealing with
such an unstable substance as milk.

Researches on Marine Animals.—We note with
pleasure that Prof. M'Intosh—the veteran naturalist—continues to publish his notes from the Gatty
Marine Laboratory, the forty-fifth paper of this series
appearing in the July number of the Annals and Maga-
zine of Natural History. A note on variation in the
wild rabbit is included, but the other items refer to
marine animals. The results of a comparative study
of the British species of Lepadogaster (Sucker-fishes)
are set forth, the characters of the young as well as
of the adults being contrasted. The sub-fossil skull
of a whale found at Airthrey, near Stirling, is de-
scribed and figured, and Sir William Turner's con-
clusion that it pertains to Sibbald's Rorqual is

corroborated. A fragmentary skull of Balcsna
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australis, from the Campbell Islands, is also described.

Finally the variation of Amphinome rostrata, a

Polychaete worm, is considered, and the conclusion is

arrived at that the differences said to exist between
specimens from the Atlantic and Indian Oceans are

not specific, but are largely due to different methods
of preservation. Formalin is condemned as an un-
suitable preservative for animals of this group.

Virus Diseases of Potatoes.—A valuable addi-

tion to knowledge of the virus diseases of the potato
(Leaf Roll, Mosaic, etc.) has been made by P. A.

Murphy, of Dublin, who publishes an account of his

work in the current issue of the Journal of the Irish

Department of Agriculture. It is now well established

that what has hitherto been called degeneration of

the potato is not due so much to environmental causes

as to the presence of infective diseases of which the
perplexing feature is that no visible causative organ-
isms have yet been discovered. The menace of these

virus diseases to the economic plants of the world
seems to be increasing. Already the maize and sugar-

cane crops in America have been attacked over large

areas of the country. In addition to the potato
these diseases (it may be the same disease) in the

British Isles attack the tomato, mangel, and the hop.
It was shown some years ago by Quanjer in Holland
that the infection is transmitted from plant to plant

by species of aphis. Mr. Murphy has now proved
that other insects infesting the potato, such as

various species of Jassid and Capsid, are capable
of transmitting infection. In this connexion it is

interesting to learn that potatoes when grown in the
North of Scotland are not so liable to infection, and
it has been suggested that this is due to the absence
of disease-carrying insects at a sufficiently early stage

of the growth of the plant. Whatever the reason
may be, it is undoubted that tubers imported into

the south from this region are generally free from
disease and produce a much heavier crop of potatoes
than that raised from indigenous " seed." Mr.
Murphy also shows that certain varieties of potatoes
are less liable to infection than others. One of his

most interesting experiments was an attempt to secure

healthy tubers for " seed " by " rogueing " out ob-
viously infected plants. The result was unfortunately
inconclusive, and it appears doubtfxil whether im-
munity from attack can be secured by this means.
Another perplexing feature of these diseases probably
stands in the way. There appears to be no doubt
that certain plants (including Solanaceous weeds) act

as carriers of the disease, and may therefore be the
means of infecting other plants, while showing no
visible signs of infection themselves.

Termites of Barkuda Island.—In a recent part
of the Records of the Indian Museum (vol. xxv,
part II.) is a memoir on the Termites of Barkuda
Island in the Chilka Lake. The systematic char-

acters of the genera and species are described by
Prof. F. Silvestri, the habits by Dr. N. Annandale,
and the fungi cultivated by the termites by Prof.

S. R. Bose. Dr. Annandale divides these termites

biologically into three categories—burrowers, mound-
builders, and log-dwellers—a classification which, as

he points out, does not correspond with the taxonomic
one. He discusses the swarming, the duration of

life, the cultivation of fungi and the search for food,

and the details of structure of the nests.

Parasitic Nematodes.—Dr. H. A. Baylis and
Mr. R. Daubeny {Memoirs Indian Mus., vii. pp. 263-

347) report on the parasitic nematodes in the collec-

tion of the Zoological Survey of India. The material,

which includes about eighty species, was collected
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from animals, mostly Indian, in the Zoological
Garden, Calcutta. One of the most interesting
records is that of full-si^jed specimens of Ascaris
lumhricoides in squirrels. The authors have com-
pared these specimens with others from man and
from an Indian wild pig—paying particular attention
to the characters of the lips, of tne posterior end of
the male, and of the eggs—and they conclude that
all belong to the same species. A ncylostoma duodenale
is recorded from the tiger, the specimens being some-
what smaller than those from man, as has been noted
in regard to examples previously found in the tiger.

Necator americanus was found in a new host, namely,
a young African rhinoceros which was captured in
Tanganyika Territory and had lived in the Calcutta
Zoological Garden only a very short time. Two
larvae taken from a prawn are tentatively referred to
the genus Eustrongylides, and are apparently the
first examples of the genus to be recorded from an
invertebrate.

Fossil Barnacle.s of India.—The receipt of fresh
material at the Natural History Museum has led
Mr. T. H. Withers to undertake a revision of the
Fossil Balanomorph Barnacles from India and the
East Indian Archipelago {Rec. Geol. Surv. India,
vol. liv). Five species in all are described, three
being new, but amongst them the Balanus tintin-
nabulum, of Linne, although often cited in literature,
was not to be found, notwithstanding its occurrence
in the modern Indian Ocean fauna. One of the new
species, Balanus javanicus, is closely allied to a recent
South African form, and another, B. indicus, to a
North Pacific species.

Indian Tertiary Gastropoda.—A fourth, and
unhappily last, contribution on Indian Tertiary
Gastropoda comes from the pen of Mr. E. Vredenburg,
who did not, alas, live to revise the proofs. This
part includes the Olividae, Harpidae, Marginellidae,
Volutidaj, and Mitridae {Rec. Geol. Surv. India, vol.
liv.), and is on the same lines as its predecessors
{cf. Nature, May 6, 1922, p. 594). Most of the
species described are new and nearly all are excellently
illustrated. By an oversight the pre-Linnean name
Turricula of Klein, 1753, has been allowed to stand
in lieu of Vexillum, Bolten, 1798.

The Geological Exploration of Africa.—The
progressive work of the Geological Survey of Nigeria
has already been referred to in Nature (vol. no,
p. 91, 1922). The fourth of the quarto bulletins, on
" The Northern Tinfields of Bauchi Province," price
105., has now been issued under the care of Dr. J. D.
Falconer, and its finish and style »f publication
testify to appreciative Government support. The
illustrations of heat-weathering and water-weathering
in granite increase our knowledge of " inselbergs,"
and the solution-cave in the granite mass near
Gohar (PI. vi) will be a revelation to most geologists.
Dr. Falconer's discussion (p. 41) of the origin of the
fissures that carry tin ore in the region is of im-
portance in the question of batholitic intrusion gener-
ally. He shows how widely spread fracturing may
occur in advance of the magma rising from the depths,
and how intrusive breccias result from the breaking
off of abundant blocks from the zone of shattering.
The tin ore may have been introduced to a large
extent by vapours heralding the invasion, rather than
during the cooling of the " Younger Granite " mass.
In Uganda, where " mineralisation " is not obvious,
Mr. E. J. Wayland is not so fortunate; he is of
necessity working with a temporary staff, and there
is a tendency to regard his Survev as a luxury. The
Annual Report for 1922 (Entebbe, 1923) shows a
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wide range of work, including researches on water-
supply, and we hope that it may be realised that a
Geological Survey, with a geographical as well as a
petrological outlook, forms the basis for the under-
standing of a country. The Geological Survey of

Tanganyika Territory, under Dr. E. O. Teale, has
issued (1922) what is called a " Final Report," in which
details of mineral samples are given, together with
some new points as to the Karroo flora of the district.
The recommendations show that hopes are enter-
tained of the establishment of a permanent Survey
Department,

Contact Angles in Capillarity.—The modern
industry of ore flotation has its origin in some of the
comparatively obscure laws of surface tension, and
any observations which throw light on these laws
help to provide the industry with a firmer scientific
basis. Mr. R. Ablett's paper in the August issue of
the Philosophical Magazine deals with variation of
the contact angle of water with paraffin wax according
to whether the solid is stationary or is moving into
or out of the water. The wax is in the form of a
horizontal cylinder immersed to such an extent that
the two liquid surfaces at its sides are horizontal
right up to the solid. The angle of contact is then
104^°. On rotating the cylinder about its axis, the
angle at the side where the wax enters the water
becomes 113° and where it leaves the water 96", the
wax as it were dragging the meniscus with it. For
speeds exceeding 4 mms. per second these angles are
constant. The author ascribes the change of angle
to absorption or inhibition of the water by the wax.

Theory of Ship Waves.—A contribution to this
subject, by Einar Hogner, has been published in the
Arkiv for Mateniatik, Astronomi och Fysik, Band 17,
No. 12. (Stockholm : Almquist and Wiksells Bok-
tryckeri A.-B. ; London : Wheldon and Wesley, Ltd.)
The aim of the paper is to investigate mathe-
matically the waves produced by a " forcive " travel-
ling with uniform velocity over a water surface

;

the investigation being confined to the waves in the
vicinity of two boundary planes radiating from the
" forcive " and forming an angle of i9°-28' with the
mid wake plane. The author briefly reviews the
mathematical explanation of the system of ship
waves developed by previous authors, and points out
that the theory so developed is valid only for waves
at great distances from the ship, and fails in proximity
of the boundary planes, where the wave amplitudes
become infinite. Furthermore, no waves exist outside
the boundary planes, as the approximations intro-

duced make the surface discontinuous at the bound-
aries. From his modified mathematical treatment,
which is given in full, the author deduces that the
resultant wave system inside the boundarv planes
can be considered as constituted by the superposition
of two different wave systems, the " transverse

"

and " divergent." These two systems have a phase
difference of i/3rd of a wave length at the boundaries,
—a fact not hitherto noticed by previous writers on
this subject. The highest points of the outermost
waves are finite and situated at some distance inside
the boundary planes, and the resultant wa\e crests
form angles of 56°-44' with the mid-water plane.
The resultant wave systems inside and outside the
boundary planes join without discontinuity. The
system outside the boundar^' planes is simple. The
mutual situation and direction of the crests of the
different wave systems at the boundary are in general
found to be dependent on the acceleration of gravita-
tion, velocity of the forcive, and distribution of
pressure withiri the forcive ; and the direction de-
pends also on the distance from the forcive.
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The Earth's Magnetic Field for 1922.

Bv Dr. Louis A. Bauer.

'T^HE precise constitution of the earth's magnetic
-* field at any one time, and the causes of the

constituent fields, are problems of fascinating interest,

the solution of which appears destined to reveal
hitherto unknown properties of matter. A most
intimate knowledge of the earth's magnetic and
electric phenomena, as well as a thorough acquaintance
with all the latest developments of theoretical physics,

seems requisite to success in the proper interpretation
of the mysteries presented. Whatever theory is

advanced, either for the earth's magnetic or its

electric field, a hypothesis must be introduced some-
where implying new properties of matter, or changes
in the classical laws of electro-dynamics, or physical
conditions below or above the earth's surface, of

which we have no knowledge at present. This being
so, it behoves us to keep an open mind with regard to
any new magnetic or electric phenomena which may
come to light.

We fortunately have now three bodies, vastly
differing from one another in their physical con-
stitution, the magnetic and electric fields of which may
come within the scope of our investigations and help
us in our theoretical views, namely—the earth, the
atmosphere, and the sun. To anticipate, we now
know that the direction of the magnetic axis of each
one of these bodies is related in the same way for all

three to the direction of rotation of the body, and
that the magnetic -axis of each is inclined to the axis

of rotation, namely, at present, about 11-5° for the
earth, about 14° for the atmosphere, and about 6° for

the sun. If / be the physical factor, w the angular
velocity of rotation, r the radius, and D the density
of the body, then the strength of the magnetic fields

of these three bodies, at their magnetic poles for

example, may be expressed approximately by a
formula of the following type :

F=/.wy2D.

The magnetic field expressed by (i) has thus far defied

laboratory detection, because of the size and speed
of rotation of bodies we may experiment with, but it

becomes readily appreciable when we are dealing with
a body of mass, size, and angular velocity of rotation
comparable with those of a member of our solar

system. If (i) holds universally, Jupiter, for

example, would be enveloped by a magnetic field of

about the same strength as that of the sun. Thus
we may have to look for assistance in making notable
advances concerning the structure and properties of

matter to experiments performed by Nature at large.

The chief questions pertaining to the earth's

magnetic field may be stated as follows : (a) Is any
appreciable portion of the magnetic force observed on
the earth's surface to be referred'' to a non-potential
system N ? (6) Is there, besides an internal magnetic
potential system, I, also an appreciable external mag-
netic potential system, E, existing in our atmosphere ?

(c) If measurable N- and E-systems are disclosed,

may any portions arise from relativity effects, R ?

(d) Is the integral of dii. over the earth's surface and
for all constituent systems equal to zero, where dii.

represents the elemental quantity of magnetism, or
any other corresponding physical quantity that may
evoke a magnetic field ? [e) What physical con-
ditions must the causes for the various systems fulfil

to account for the geographic variations, the secular
and other variations ?

Any theory of the earth's magnetism and electricity

will have to give a complete and satisfying account
of these various questions before it can be accepted.
Doubtless for some time to come we shall have to be
content with trying out working hypotheses and must

not permit ourselves to be bound to any one theory.
However, encouraging progress has been made, and
the object of the present communication is to tell of

answers more or less complete to some of our questions.

While the magnetic survey of the globe has been in

progress by the Carnegie Institution of Washington
and other organisations during the past eighteen
years, the writer has published the results oi various
investigations preparatory to a rigorous and complete
analysis of the earth's magnetic field. It thus
became possible to decide in what regions of the
earth the field work should be intensified, and what
additional allied scientific data should be included
in the observational programme. Furthermore, to
satisfy practical demands for magnetic data, our
observational work was so arranged that sufficiently

accurate results for magnetic charts could be supplied
to leading hydrographic establishments within a few
months after the observations had actually been
made. Thus for the 1922 magnetic charts of the
British Admiralty, as constructed at the Greenwich
Observatory, Sir Frank Dyson states that all available

material was used, " the greatest source being the
observations made by the Carnegie and the land ob-
servations of the Carnegie Institution of Washington."

Pending more accurate and complete reduction of

all observations to a common epoch by the Depart-
ment of Terrestrial Magnetism than was possible by
Greenwich Observatory, a preliminary analysis of

the earth's magnetic field for 1922, on the basis of

the latest charts and observations, was made by the
writer, with the assistance of various members of his

staff. The chief results were announced in a lecture

entitled " The Greater Problems of the Earth's
Magnetism and their Bearings on Astronomy, Geology,
and Physics," delivered at the Carnegie Institution

of Washington on November 21, 1922. Some later

results were also presented at the meetings of the
American Physical Society and the American
Astronomical Society at Boston on December 30 and
31, 1922.^ The analysis was made free as possible

from assumptions as to the systems composing the
entire magnetic field, and was restricted, for the time
being, to the region of the earth (86 per cent.) between
60° N. Lat. and 60° S. Lat. Treating the earth as a
spheroid of revolution, spherical harmonic series to

the sixth degree, and in some cases to the seventh,
were established separately for each of the rectangular
components : X, positive towards north ; Y, positive

towards east ; and Z, positive towards nadir.

The magnetic data utilised apply in general to

longitude-intervals of 10° and latitude-intervals of 5°.

Before the polar caps may be safely included in the
analysis, the available magnetic data for these
regions will require careful examination, and it may
be found necessary to await additional data. Some
analyses were also made for the regions 30° N. Lat.

to 30° S. Lat., and 45° N. Lat. to 45° S. Lat. There
is evidence that the Gaussian coefficients definifig the

earth's magnetic field, are to be regarded at first as purely
empirical quantities and, hence, strictly applicable only
to the region of the earth from which they ivere derived.

It would seem, however, that inclusion of the polar

caps will not materially alter the main conclusions

given here.

The chief conclusions from our analysis are as

follows :
*

I . For a satisfactory representation of the observed
data, it is necessary to recognise the existence of an

• Phys. Rev., March 1923, pp. 370-371 and 388 ; also Pop. Astr., March
1923, p. 186.

• For fuller details the interested reader may be referred to Terr. Mag.
and Aim. Elect, for March-June (pp. 1-28), and September 1923.

NO. 2808, VOL. I 12]



296 NA TURE LAu».i.si 25, 1923

internal magnetic system, I, an external system, E, and
a non-polLMiti.il system, N, or of three equivalent
systems, X, Y, Z. The I-system constitutes about

94 per cent, of the total magnetic field, and K and N,
eacn about 3 per cent. (There is a possibility that
relativity effects, R, may play a part in the exact
evaluation of the three systems.)

2. As a resultant effect of all systems causing the
secular variation of the earth's magnetism, the north
end of the magnetic axis of the I-system during the
past eighty years has been moving slowly towards the
west, and apparently at the same time slowly towards
the equator. The indications from all available

data are that if the magnetic axis completely revolves
around the axis of rotation, regarding the possibility

of which there may be some doubt, the period would
not be some hundreds of years, but many thousands
of years. The magnetic secular variation results

from changes, with lapse of time, both in the direction

of magnetisation and in the intensity of magnetisation ;

the latter quantity has been steadily diminishing
during the past eighty years at the annual average
rate of about 1/1500 part.

3. A suggestive effect, dependent apparently upon
the distribution of land and water, has been disclosed,

namely, that the average equivalent intensity of

magnetisation for corresponding parallels north and
south, is generally larger for the land-predominating
?arallel than for the ocean-predominating parallel,

he secular changes, however, are on the average
larger per annum for the south, or ocean-predominat-
ing, hemisphere than for the north, or land-pre-
dominating, hemisphere.

4. B^or the earth's internal uniform magnetic field,

the following data apply for 1922. The magnetic
moment, M, is 8-04 x 10" C.G.S. ;

* the components of

M, respectively parallel and perpendicular to the
earth's axis of rotation, are, Mp=7-88 x 10" C.G.S.

,

and M, = i-6o x 10" C.G.S. ; Mp=4-93 M,. Were the
earth's magnetism uniformly distributed throughout
the earth, which is not likely, the average intensity
of magnetisation would be 0-074 C.G.S. The mag-
netic axis intersects the North Hemisphere in latitude
78° 32' North and longitude 69° 08' West of Greenwich.

There has recently appeared an account of an
analysis of the earth's magnetic field, also for 1922,
by Sir Frank Dyson and Prof. H. H. Turner.* These
authors reach conclusions which apparently are at
variance with mine given in (i) as to the definite

existence of the two systems, E and N. However, a
critical examination of the residuals obtained by
them when they endeavour to represent the rect-

angular components, X, Y, Z, on the hypothesis of a
magnetic potential due alone to systems below the
earth's surface, and assuming that a non-potential
system does not exist, is found, in fact, to strengthen
my conclusions.*

Question (a) [Non-potential System, N).—The exist-

ence of the N-system implies the non-vanishing of the
line integral of the magnetic force taken around
a closed circuit on the earth's surface. Such line

integrals have been computed for large land areas, like

the United States, and for very large ocean areas, with
data from the cruises of the Carnegie, both in the
Northern and Southern Hemispheres. The results
are so consistent that they cannot be accounted for
wholly by observational errors. The analysis of
the earth's magnetic field shows that the coefficients

derived from the east-west component, Y, will not give
an entirely satisfactory representation of the south-

' The value of the magnetic moment frequently found in text-books, as
dependent on Gauss's analysis for 1830, is 8-55 x 10" C.G.S. The average
annual rate of loss between 1830 and 1922 is about 1/1500 part, thus cor-
responding with the annual average rate as given in (2).

* Mon. Not. Roy. Astr. Soc., Geophys. Sup., vol. i. No. 3, May 1933,
pp. 76-88.

• Terr Mag. and Attn. EUcL for March-June 1923, pp. 24-28.
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north component, X. A similar experience has been
encountered in recent analyses of the diurnal variation
of the earth's magnetic field, of magnetic disturbances,
and of eclipse effects. Thus the evidence is in favour
of the existence of non-potential magnetic systems.
The difficulty has been in the adequate physical
interpretation of the results. According to classical

theory, line-integral values are a measure of electric

currents passing perpendicularly through the area
enclosed l)y the circuit. The average strength of
such indicated currents for the earth's magnetic
field is found to be more than 10,000 times that of the
vertical conduction current of atmospheric electricity.

The average strength of vertical currents that may m
part be responsible for the magnetic diurnal variation
is about 2000 times that of the currents causing the
diurnal variation of atmospheric electricity. We are
then forced to conclude that the magnetic line-

integrals are a measure of something else than is

recorded by atmospheric-electric instruments. Various
suggestions are at present receiving careful considera-
tion. The very interesting point was recently raised

by Sir Arthur Schuster that no one, so far as he knew,
had experimentally verified the generally accepted
hypothesis that the magnetic force was accurately
at right angles to the current which produced it, and
he further remarked that he had very recently come
across the statement that according to Einstein's

theory the force and the current should not be exactly
at right angles. But there are at present difficulties

in trying to attribute the observed non-potential
effects wholly to such a possible relativity cause.
The general system of vertical currents for the

earth's field is as follows : negative electricity flowing
into the earth in polar regions and flowing out in

lower latitudes ; for positive electricity these direc-

tions would of course be reversed. The system of

vertical currents is unsymmetrical both about the axis

of rotation and the equator. (A similar system of

vertical currents will explain the present facts of

the annual variation of atmospheric electricity.)

Enough has been said to show of what extreme interest

the final elucidation of the magnetic non-potenti*d
effect is likely to be.

Question [b] [External Potential System, E).—This
system is disclosed by the fact that the coefficients

determined from the horizontal components, X and Y,
will not reproduce completely the vertical component,
Z, but will leave outstanding effects of a character

which, according to classical theory, can only be ex-

plained by an external system of electric or magnetic
forces. However, if any portion of the earth's total

magnetic field is to be' attributed to causes which
involve relativity effects, R, then E, in whole or in

part, may have to be regarded as resulting from R.
It is hoped that a special investigation now under way
will throw further light on this interesting question.

As the result, apparently, of the extensive increase

in knowledge of the earth's magnetic field over that

at the command of previous analysts, the coefficient

of the first degree zonal harmonic is found to be three

times that resulting from Schmidt's careful analysis

for 1885. The magnitudes of Schmidt's coefficients

for the various zonal harmonics were such that he
did not deem it safe to draw a definite conclusion as

to the reality of an external system. The case is

different, however, for our 1922 analysis ; as stated

under conclusion (i), we can no longer ignore the exist-

ence of effects similar to those from an external system.

Question [c) [Relativity Effects).—This question has
already received some attention in the consideration

of questions (a) and [b) ; it also enters into question [d).

Question [d) [Is the Integral of dfi Zero?).—All

analysts beginning with Gauss have assumed that

the integral of df>. is zero. The gissumption enters not
only into the determination of the coefficients of the
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Z-series, but may also require consideration in the

derivation of the coefficients of the X-series and of

the Z-series, M there is a non-potential system N. So
tar as the Z-component is concerned, if we do not

assume the integral to be zero, a small constant term
is added to the Z-series, which slightly improves the

mathematical representation. If we have an N-
system caused by vertical currents, as already

described, then the question arises whether for a

limited portion of the earth, for example from 60° N.

Lat. to 60° S. Lat., we may legitimately assume that the

total amount of electricity leaving the earth equals

the total amount entering it in this

region ; if not, then Jt^A^ would not be
exactly zero. It is of interest to note
that Gauss himself intimated, in his

celebrated memoir on the " General
Theory of the Earth's Magnetism,"
that the day might come when it

could not longer be assumed that

the integral of dfi. is zero. Investi-

gations in progress will further eluci-

date this matter.
Question {e) {Variations of the

Earth's Magnetic Field).— We now
come to crucial tests that may be ap-
plied to any theory of the cause of

the earth's magnetic field. It would
seem as though the surest approach
to a solution of the two problems, the
origin of .

the earth's magnetic field

and the origin of the earth's electric

field, will be by means of the strik-

ing variations, geographic, diurnal,

annual, sun-spot, and secular, to
which they are subject. The two
chief sets of variations, which a theory
of the earth's magnetic field will have
to explain satisfactorily, are : (i) the
geographic variations ; (2) the secu-
lar variations.

Fig. I is intended to show how p,

the equivalent intensity of magnet-
isation or any other corresponding
physical quantity, would have to vary
from parallel to parallel in order to
produce the portion (about 70 per
cent.) of the earth's total magnetic
field symmetrical about the axis of

rotation, as represented by zonal harmonics to the sixth
degree inclusive. If this portion of the field were
uniform, then p, represented by the radius-vector from
O, would be constant ; this case is shown by the outer
circle. Were the zonal field symmetrical about the
equator, then instead of the outer circle we have an
ellipse, which has beendrawn for each of the two epochs
1 885 and 1922 (indicated by broken curves) ; for this case

P for the equator would be about 17 per cent, greater
than for the combined parallels 60° N. and S. The
heart-shaped full curves represent the actual state
of affairs for the field symmetrical about the axis of
rotation. Comparing the radii vectores, p, for corre-
sponding parallels of latitude, north and south, it is

seen that for both curves (1885 and 1922) p is

invariably greater for a land-predominating parallel
than for an ocean-predominating parallel, and this
fact obtains even for the dotted portions of the
curves which apply to the polar regions (see con-
clusion 3.) It will be noticed that the 1922 heart-
shaped curve lies wholly within the 1885 one, just as
was the case for the ellipses, and the difference, dp,
between the curves represents, proportionately, the
shrinkage in the earth's magnetic moment, or in the
equivalent intensity of magnetisation, between 1885
and 1922. It will be noticed that the shrinkage is

greater for the south, or ocean - predominating,
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hemisphere, than for the north, or land-predominating,
hemisphere. The effect of the distribution of land
and water is one calling for careful examination, and
its further study may result in material advancement
of our knowledge as to the cause or causes of the
earth's magnetic field.

If we wish also to take into account the balance of

the earth's magnetic field, about 30 per cent., which
is unsymmetrical about the axis of rotation and is

represented by the tesseral harmonics, then the pear-
shaped solid, obtained by the revolution of the
heart-shaped curve about the earth's axis of rotation.

would have an irregular surface with specially

pronounced humps at the magnetic poles. The
radius vector to this somewhat irregular pear-shaped
solid would serve to represent the volume or surface

distribution of the physical quantity entering into,

or evoking, the observed magnetic field. It is clear

that no approximately homogeneous spherical iron

core inside the earth could produce such a magnetic
field as that actually observed.
Now consider the shrinkage in the earth's magnetic

moment. The average annual rate of shrinkage was
i/iooo part between 1885 and 1922 ;

• it was found to
be 1/2 1 70 part between 1890 and 1900, and about
1/2580 part between 1843 and 1883.' Whether the
annual rate of shrinkage varies as greatly from time
to time as is apparently indicated by these figures is

open to question and subject to further investigation

with sufficiently trustworthy magnetic data. The
steady diminution in the strength of the earth's

magnetic field, averaging during the past 80 years
about I /1 500 part annually, presents one of the
greatest difficulties in the theory as to the cause
of the earth's field, the srfrmounting of which may
prove to be the key to the sought-for secret. It

should be borne in mind that the annual loss is

• Terr. Mag. and Aim. Elect., March-June 1923, pp. 15, 22, and 23.
' Terr. Mag. and Attn, Elect., vol. 9 (1904), p. 183.
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quite comparable with that of well-seasoned magnets.
The loss occurs practically all in the uniform portion
of the earth's magnetic held, parallel to a diameter,
inclined at present to the axis of rotation about
1

1 '5" ; the loss is not made up by any material gain
in the non-uniform, heterogeneous portion of the
earth's magnetic field.* The annual percentage loss

is nearly the same for the polar and e(iuatorial

components of the uniform magnetic field ; and aa

the equatorial component is only about one-fifth that
of the polar component, the absolute annual loss in

the earth's magnetic moment results almost entirely

from the polar component, i.e. the uniform portion
of the earth's magnetic field, symmetrical about the
earth's axis of rotation, suffers nearly the entire loss.

The system of forces which must be superposed
upon the uniform internal magnetic field of^ 1885 in

order to obtain the observed field for 1922 proves
to be a demagnetising system, the magnetic axis of

which is directed almost diametrically opposite to
that of the primary uniform field. A similar result was
found in 1904* for the period 1890-1900. In brief, the
secular-variation system shows the characteristics

of the self-induced field of a uniformly magnetised
body.

Let us next inquire briefly into which of the
quantities in formula (i) so large an annual rate of
change for the earth's field as 1/1500 part is to be
attributed ? Certainly not to the angular velocity, w,

or to the radius, r, or to the density, D, since changes
on the order of 1/1500 part in one of these quantities,

or in their combined product, would not escape
detection by other means. We must conclude that
the physical factor, /, contains within itself the kernel
for the observed change, but what does this imply ?

Let us suppose next that in the factor / we have
embodied some physical relation upon which both
the earth's magnetic field and its gravitational field

• Ttrr. Mag. andAtm. EUct., voL 8 (1903), p. 107, and voL 28 (1923), p. at.
• Terr. Mag. and Attn. Elect., vol. 9 (1904), pp. 181-186.
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depend. Then on the basis of the large average annual
loss during the past eighty years in the strength of
the earth's magnetic field, we can immediately say
that magnetism and gravity are not related to each
other as the first power of the factor, for otherwise
a correspondingly large annual change in gravity
would likewi.se have been observed. Again, while
gravity b greater over the oceans than over continents,
the equivalent intensity of magnetisation is, on the
average, .somewhat less for ocean areas than for con-
tinental areas, so here again there is no immediate
relation between gravity and magnetism. According
to Sutherland's theory" which was based on a slight
modification of the laws of electrodynamics, magnetism
would depend on the first power of a small fraction
^ (about 2-6 X 10-"), and gravity upon the second
power : this quantity /i would enter into the factor/ of

formula (i). Accordingly the annual
decrease of 1/1500 part in magnetism
would imply, on Sutherland's theory,
only a decrease of the square of 1/1560
part, or about one-half of a millionth
part in gravity, and this is a quantity
which may readily escape detection
with our present gravity appliances,
unless the accumulative effect over
many years be carefully observed at
several standard stations. Hence, a
theory involving gravity and magnet-
ism in the manner prescribed by
Sutherland's hypothesis might be ad-
missible. But the observed decrease
in the earth's magnetic field-strength
would then have to be referred to a
corresponding change in /*. But what
makes /S change ? It was only meant
to represent a very slight variation in

the law of action between electric

charges ; if ii changes, so must the new
assumed law of electro-dynamics. We
have under investigation various hypo-
theses to account for the observed secu-
larchanges in the earth'smagnetic field.

t»» Sufficient has been given to show
with what extreme care a theory of
the earth's magnetic field will have to
be formulated and how exhaustively it

will have to be examined in the light
of the data now known to us. No one
who will familiarise himself with the
facts will lightly announce the dis-

covery of a new theory of the origin of

the earth's magnetism. New and inter-

esting matters may confidently be expected from the
discovery of the true cause.

In conclusion. Fig. 2 is presented to show the
positions of the following points : MA(I). north end
of magnetic axis of the earth's uniform internal

magnetic field in 1922, latitude 78° 32' N., and
longitude 69° 08' W. ; ]SIA(E), north end of magnetic
axis of the earth's uniform external magnetic field

in 1922, latitude 768° N. and 121-4° ^^ '< and N.M.P.,
the approximate position of the North Magnetic Pole
in 1904, latitude 70-5° N., and longitude 95"5° ^^
As will be seen, the line of maximum auroral frequency
passes to the south of the three jxjsitions. (The
other lines shown are the routes of the Carnegie.)

It will be noticed that the displacement of the E-axis
is about 52° west of that of the I-axis, and that the
N.M.P. is about midway in longitude between I and E.

From the amount and direction of displacement of

the E-axis with reference to the I-axis, we may deduce
further important facts bearing upon the theory' of

the earth's magnetic field and the possible conductivity

of interplanetary' space.
'• Terr. Mag. and Atm. Ekct., voL 9 (1904), pp. 167-172.
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Lichens and their Action on the Glass and Leadings of Church Windows.
By Dr. Ethel Mellor, University College, Reading.

Fig. I. (X36.)

{a) Opaque discs with beginnings of pits ;

(/') pit bordered by opaque glass.

THE gradual deterioration and destruction of the

stained glass of church windows is a subject

of general and scientific interest. It will, therefore,

probably be admitted that the technical and practical

knowledge of the stained glass artist should be

reinforced by the theoretical and laboratory studies

of the scientific worker. One of the several possible

lines of research was approached nearly three years

ago at the Sorbonne under the direction of the late

Prof. Matruchot
and afterwards of

the late Prof.
Bonnier.
The deteriorated

glass is scaly and
iridescent, or pitted

and opaque. Both
surfaces are at-

tacked, and though
the outer shows
the greater altera-

tion, it is on the
inner that the ac-

tion is sometimes
first apparent. The
opacity may extend
over the whole sur-

face, but more fre-

quently appears as

scattered disc-like

points; these grad-
ually get bigger and

frequently run together. Meanwhile, the glass at

the centre of the original opaque discs disappears
and so arise the beginnings of the pits, each bordered
by opaque glass and later lined by iridescent scales

visible under the binocular lens. As the alteration

of the glass continues, the pits increase in diameter
and often unite, forming channels of diverse outline

and length (Fig. i). The maximum breadth measured
was 5 mm., and depth 1-9 mm. Two pits on opposite
surfaces will sometimes increase in depth until the
separating wall disappears and a perforation of

the glass results. Microscopical examination of tlic

opaque glass shows markings and surfaces similar

to geographical contours, and the contortions and
cleavages of rocks.

In some cases there is no opacity, and there are

no pits. The surface is iridescent and may appear
slightly irregular over more or less extended areas.

The alteration here takes the form of scaling in thin

horizontal plates shown under the microscope to

consist of several superposed layers variously cleft

and resembling a crazy-tiled garden path.
Unstained and stained glass are similarly deterior

ated, but certain colours show more susceptibility li >

alteration than others. Purple, green, blue, red,

amber, and particularly amethyst glasses, are all

deeply corroded, while grey tones are less so, and
the golden-yellow glass resulting from the vitrifica-

tion of the silver salts is more or less immune. This
immunity is well illustrated in the reproduction of
a fragment of fifteenth-century glass (Fig. 2) ; the
surface of the grey and colourless portions is corroded
and opaque, and outlines clearly the golden-yellow
border and leaf.

There is little reason to believe that the glass of
any century is the more frequently or gravely
attacked. The glass of the twelfth to the fifteenth
centuries is more refractive than that used later
and shows a slower rate of alteration, but the cumula-

tive destructive effects are great. The extent of

the corrosion does not depend upon age—portions
of fourteenth-century glass are still unaltered

;

specimens of nineteenth-century glass are sometimes
badly pitted. The corrosion is of considerable im-
portance aesthetically, but, though it continue until

perforation occurs, it does not affect the actual
duration of the window ; this depends upon the
leadings.

The oldest leadings are heavy and have well
resisted chemical change ; the lighter lead used
since the fifteenth century is much more liable to
conversion into carbonate of lead, friable and un-
stable. The transformation is often completed in

less than fifty years. This is a matter of supreme
importance, for the leadings constitute the skeleton
of the window and their appearance remains re-

assuring after the chemical change has taken place.

They are, however, no longer solid, and the crucial

moment arrives when an external condition, such
as a gust of wind, causes them to disaggregate and
allow the glass to fall. It is in this way that so many
of the marvellous windows of the last few centuries
have perished. This destructive process has been
studied and pointed out repeatedly during the last

thirty years by M. Felix Gaudin of Paris, a well-

known peinte-verrier ; it cannot be emphasised too
much that it is through the leadings and not through
the glass that historic windows are often lost.

The alteration of the lead is purely chemical ; that
of the glass is due to two causes, chemical and
mechanical. Strange though it may seem, the
windows serve as a substratum for lichens. These
plants retain water between their tissues and the glass

by capillarity ; they also find favourable conditions
for growth in proximity to the leadings, which check
the drainage where they approach the horizontal
plane, and when loose hold water. The amount of
carbon dioxide normally dissolved in water is con-
siderably increased by that evolved by the lichens

I'll,. .1. (Nalui-.il M,c.)

A, Golden-yellow glass : (a) scaly glass ; (/') opaque glass. li, Grey and
colourless glass : (c) opaque surface

;
{li) pit.

during the process of respiration, and the chemical
change of glass and lead is thus accelerated. Evidence
of this augmentation of the chemical action is given
by the opacity and squamosity of the glass closely
following the track of the lichen.

The mechanical action of the lichens accounts for
the disappearance of the opaque glass, and the con-
sequent formation of pits and channels. The minute
fissures in the opaque glass are penetrated by the
lichen hyphae, which by their varying states of
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lichen constituents, hyphae and gonidiae, are not
associated in a definite tissue but exist as a thin
layer, resembling a cobweb, over more or less the
whole surface, which shows a similar extensiveness
in its alteration. Hyphae and gonidiae pass between
the scales of glass, the former the more deeply, and
incorporation follows.

The lichen flora of church windows is practically

confined to the exterior, and necessarily limited by
the exposed and slippery substratum. Twenty-three
species and varieties have been identified, including
only one fructaceous, Ramalina polymorpha Ach.
var. ligulata Ach., and two foliaceous, Xauthoria
parietina Ach. and its variety ttimida Wed. All

the others are crustaceous, these' being the best
adapted to the environment. There appears to be
a succession in the flora analogous to that on a
larger scale of the flora of dunes in so far as there is

a preparation of the substratum for subsequent
species of lichens. A crustaceous species, Diploicia
canescens Ach., is the most abundant but it rarely

occurs except on the unaltered glass ; its thallus,

of a maximum diameter of 4-6 cm., disappears and
leaves a slightly roughened surface. Other crusta-
ceous species follow, two varieties of Placodium
murorum DC. being most interesting, showing as
they do a conformity between their disc-shaped
thalli and the circular pits of their substratum
(Fig. 3). The crustaceous lichens apparently cease
to thrive once the glass becomes deeply corroded,
yet it is on this considerably altered surface that
the fructaceous and foliaceous species exist (Fig. 4).

The lichens are not well developed. Some are
not visible to the naked eye ; the thallus is small,
mal-formed, incomplete, or greatly soredified ; apo-
thecia are frequently absent or, conversely, persist

longer than the thallus. Their determination is

difficult, and is often only possible through a pro
longed and concentrated stuay of the gradual chaii^«-
unficrgone by a s|

Lichens need
j nd a ccrt

with little wind i..
, ,.,. .aeir free gi./vM,, , ,.„.-

secjuently, windows with a .south aspect in the
country and all windows in a crowd<'l i..M..iii.<..iri.,.<w!

arc iiiif lAoiirable substrata; they i

"r none at all, and sliow little <!

uMilows ui' north asi>ect, m humid,
^iihn, l)nt ai, -^'s, lirhrns multiply abun-
dantly and quickly, a corre-
spondingly high dcM .,e colour
or chen ' imposition of the glmas probably
influence - velopment of lichens, as it is not
unusual 10 sec glass of cHie colour bearing many of
these small plants ulule adjacent glass of another
colour is free.

Growth of lichens on wiii'io\s> can be prevented
by the simple means of regularly brushing and
washing the windows, or bv the application of a
liquid mastic to exclude air and lichen spores. The
essential condition for the ultimate preservation of
the windows is that the leadings should receive
constant attention and periodic renewal.
The material examined has in the bulk been

collected by M. Gaudin throughout Brittany, Nor-
mandy, Champagne, Ile-de-France, etc. A certain
number of specimens from the .^iayenne churches
submitted by M. Alleaume, ptuite-verrier of Laval,
are now deposited in the museum of that town.

Kl(-.. 4- (<2.)

(.z) ('ircular jnt : (b) irregular channel ; (<-) corroded border of glass
originally inserted in leadings; (</) transparent surl'are : r,1 li.hpn dehris ;

(y; Xanthoria fiariitina Ach. ; {g) Fiacodr

Mellor, E.—Notes sur les Lichen vitrico: ptes
rendus de la SociHS Biologique de Fra,,^^, i.,ii.

Les Lichens vitricoles et leur action mecanique
sur les vitraux d'eglise : Comptes rendus,
Acadimie des Sciences, t. 173, 28 novembre
1921.
These—Les Lichens vitricoles et la deteriora-

tion des vitraux d'eglise : Paris 1922.
Summary of Thesis : Revue ginerale de Bota-

viqtie, Paris 1922.
Mellor, E. and Virville, Ad. Davy de.— La De-

terioration des vitraux d'eglise de la Mavenne
par les Lichens : Bulletin de Mayen) ' ces,

1922.
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The Liverpool Meeting of the British Association.

Local Arrangements.

A N elaborate programme of excursions to places of
^-^ interest and visits to works has been arranged
by the Local Committee. Dealing first with the
general excursions, on Thursday, September 13, it

is intended that a visit shall be paid to the biscuit

works of Messrs. W. and R. Jacob and Co., Ltd.,

to the United Alkali Works at Widnes, the flour-

mills of Messrs. W. Vernon and Sons, Ltd., and
the Liverpool Corporation electric power - station,

when some of the largest and most up-to-date plant
will be inspected. The White Star Line is also
inviting a party to view the s.s. Adriatic. On Friday,
September 14, visits are arranged to Messrs. Bryant
and May's match works, to the dyeing and cleaning
works of Messrs. Johnson Bros., Ltd., and to the
shipbuilding yards of Messrs. Cammell Laird and Co.,

Ltd. The Cunard Steamship Co. is inviting a party
to inspect the s.s. Franconia.
On Saturday, September 15, there will be a whole-

day excursion to Chester and the River Dee, includ-
ing a visit to Eaton Hall, by kind permission of the
Duke of Westminster. Another whole-day trip will

be to the Dolgarrog works of the Aluminium Corpora-
tion, Ltd., the party, after inspecting the works,
proceeding to Bettws-y-Coed and the Snowdon
district. A visit, also occupying the whole day, has
been arranged to the Liverpool Waterworks at Lake
Vyrnwy.
Of a more general type there will be a day excursion

to the Isle of Man, and also by sea to Llandudno and
Beaumaris. There will also be a two - day tour
(Saturday and Sunday) to the Lake District. On
Sunday, September 16, there will be a general
excursion by sea to Llandudno and Beaumaris.
On Monday, September 17, visits will be paid to

one of the works of the British Insulated and Helsby
Cables Co., Ltd., Messrs. Lever Bros.' Soap Works at
Port Sunlight, and to the works of Meccano, Ltd.,
and to the Union Cold Storage, Ltd. A party will

also be shown the Liverpool housing scheme, and the
Liverpool Salvage Association is inviting those in-

terested to view their plant. The Booth Steamship
Co., Ltd., is inviting a party to inspect the s.s.

Hildebrand.
On Tuesday, September 18, a party will visit the

Gladstone Dock and other works of the Mersey
Docks and Harbour Board, the Llay Main Colliery
near Wrexham, Planter's margarine works at Brom-
borough Pool, and the large bobbin works of Messrs.
Wilson I5ros. at Garston.
Of the sectional excursions at present arranged.

Section A will visit the Automatic Telephone Manu-
facturing Co., Ltd., the British Oxygen Co. (Bootle
works), and Stonyhurst College ; Sertion B, the
United Alkali Co.'s works at Widnes, i\\v Highfield
Tannery at Runcorn, Price's Patent Candle Co. at
Bromborough, the lactose factory at Haslingden
near Crewe, and Messrs. Joseph Crosfield and Co.'s

works at Warrington.
Section C will go to Hall Road and Crosby on the

north of Liverpool, Storeton Quarries, Burton Point
and North Wirral, Lake Vyrnwy district, parts of

Flintshire, the Lea Green Collieries and Brick Pits,

and Scarth Hill and Skillaw Clough.
Section D is proposing to go a dredging expedition

in Liverpool Bay, and to Delamere Forest. Section E
is visiting the Liverpool Docks, Storeton, Burton
Point and North Wirral, and a river trip to the
Eastham Locks of the Manchester Ship Canal, and
down the Mersey to the Crosby Channel.

Section F intends to visit the Liverpool Docks and
the Cotton Exchange. Section G has arranged one
excursion only, and that is to the Gladstone Dock.
Section H will inspect the Roman remains at Chester,
and will also visit Ince Blundell.

Section I has arranged no sectional excursions.
Section J has one excursion only, namely, to

Rainhill, where the County Lunatic Asylum is

situated.

Section K is planning to visit the Craven limestone
district, Mr. Bulley's gardens at Neston, and the
W^est Lancashire sand dunes near Freshfield. Section
L has arranged no excursions. Section M will visit

Wirral Farms and Messr^- Gartons, Ltd., at Warring-
ton, and Haslington and the Nantwich district.

Large as this list of sectional excursions appears,
if one is to judge from the experience of previous
meetings it will be found to have increased by the
date on which the meeting commences.
A list of all these excursions and visits will be sent,

a short time before the meeting, to members who
have intimated their intention of coming to Liver-
pool, and it will greatly facilitate the work of the
Local Secretaries if members will intimate in advance
which excursions they would wish to join.

At the close of the meeting in Liverpool there will

be an excursion to the Isle of Man, leaving Liverpool
on Wednesday, September 19, and returning on
Monday, September 24. The party will have an
opportunity of visiting all places of scientific interest
in the island, but probably members of Sections E
and H will find most to study. A special committee
in the Isle of Man is making all arrangements, and
details will, it is hoped, be completed by the opening
day of the meeting in Liverpool.

Although perhaps it does not so much concern the
actual members of the Association, yet a definite

item in the programme of the meeting is the series

of public lectures. The number of these it is pro-
posed to give in Liverpool will be greater than in
any town previously visited by the Association, and
further, one will be given in Bootle, Wallasey,
Birkenhead, Runcorn, Warrington, Wigan, and,
St. Helens, while two lectures to young people will

be given in Liverpool and one in Birkenhead and
Warrington. It is the hope of the Local Committee
that these lectures will prove a great success, and so
develop one of the prime objects of the Association,
namely, to promote interest in science and its

applications. Alfred Holt.

International

"[\/TAXy abortive attempts were made before tiie
-*- War to found an international hydrographic

organisation, but success was not achieved until after
the War, when a conference was held in London, in
Kjrq, at the invitation of the IJntisli .\(hniralty, with
the conlial support of the French hydrogriiphic office.

Twenl\ out lates were represented at the conference,
invitations lia\ ing been sent to all countries likely to
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Hydrography.
be interested, with the exception of the Central
Powers, Russia, and Turkey. As a result an Inter-

national Hydrographic Bureau was instituted in 1921,
and all the States represented at the confcrcMice have
now as.sociated themselves with it. The i'.ni(\iu has
its official seat at Monaco. Soon aftcn- its institution

it became affiliated to the League of Nations, and it

uses the official languages of the League, namely,
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English and French. Its three chief officials arc
Sh- J. D. Parry (Great Britain), Admiral l*hafl

(Netherlands), and Captain Miillcr (Norway), the first-

named being president. It confines itself to hydro-
graphy in the strictly nautical sense of the word, and
one of its chief objects at present is the international
standardisation of practice in relation to many mari-
time matters. For example, in relation to charts,

among the questions which arise are those of the
type of projection, the scale, the choice of imits for

depth and distance, the mode of delineation of sound-
ings, the symbols and abbreviations, and the geo-
graphical names to be used. Lists of lights, sailing

directions, and distance tables are other matters on
which more uniformity and co-operation would be
advantageous. It may be noted that most countries
now use metric units for depth, Japan being one of

the latest formally to adopt this system, though it

has not yet actually introduced it. Great Britain
and America are now the only States which exclu-
sively use the fathom and foot, but the change to

the metric system is one which they are as yet un-
willing to make, because of the great difficafty and
cost of altering the coppwr plates from which are
printed the exceptionally large number of charts
which these countries produce.
The Bureau has recently started a journal, the

Hydrographic Jieview, of which the first number
appeared in March last. It is bilingual, all its

contents being duplicated in F2nglish and French, on
opposite pages. A large part of the first issue is

devoted to the history of the inception of il>i- r^ircau,

and other official matters. The chief or; :< les

consi-st of two reports on aerial ph<n ... v as
applied by the French and Netherlands services to
hydrographic surveying and the discovery of shoals
and covered rocks. There is also a discussion of the
visibility of hghts, considering the chances which a
sailor has of sighting a given light in different circum-
stances at various distances, and a brief report on
echo sounding as practised by the United States
hydrographic department.

The Age of

CINCE the advent of our knowledge of radio-
*^ active processes, the old controversy over the
age of the earth has been revived, and although
there is now a marked change of opinion in favour of
the longer estimates, it remains unfortunately true
that there still appear to be tantalising discrepancies
between the results from different methods. These
discrepancies may be mitigated or exaggerated by
special pleading, but they still stand in the way of
an unequivocal settlement of the problem.
Twenty years ago various attempts were made to

squeeze geological history into the narrow limits
imposed by Kelvin and Tait. The discovery of
radioactivity, and more recent advances in the study
of stars and tidal friction, have destroyed the value
of the older physical evidence, leaving various geolo-
gists committed to what are now seen to be absurdly
low figures. In the last decade the geological methods
have in turn been widely criticised, and the present
tendency is greatly to extend the estimates formerly
favoured. AH the methods adopted depend on the
rate of processes at present in operation. In order
that the different lines of evidence should converge, it

is necessary to suppose either that the rates of geo-
logical processes are at present too high, or that
those of radioactive processes are too low, to justify
integration over the whole duration of geological
time.

In the symposium under consideration, held in
Philadelphia on April 22 last year, the chief feature
of interest is Chamberlin's spirited attempt to show
how the geological estimates may be brought into
harmony with the revised deductions from radio-
activity and astronomy. The period required for the
deposition of the whole of the sedimentary column or
for the accumulation of salt in the oceans is easily
arrived at from existing data on the assumption that
present rates provide a characteristic average. There
is now little doubt that this assumption is deceptive,
and it certainly can no longer be admitted. De
Geer's work on the yearly deposits from glacial
waters in Sweden, though an exceptional case,
suggests to Chamberlin a Glacial epoch fully twenty
times as long as that assigned by the old methods.
He further expresses the conviction that breaks in the
continuity of more normal sediments, the time-values

• From the Geological View-point. By T. C. Chamberlin. From the
Paleontological View-point. By J. M. Clarke. From the Point of View of
Astronomy. By E. W. Brown. The Radioactive Point of View. By W
Duane. (Proc. Amer. Phil. Soc., vol. Ixi., No. 4, pp. 247-88 1022
Philadelphia.)

^*^ *
'
^
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the Earth.i

of which are best judged by comparison of the
faunas above and below, must, when finally inter-
preted, greatly extend the simple arithmetical
estimates. It has frequently been shown how
denudation and deposition must be quickened up by
human activities, and the effects of cultivation and
excavation have been ably analysed by Dr. Sherlock
in his recent " Man as a Geological Agent." Existing
conditions also naturally favour a high rate of denuda-
tion, since continental elevation and breadth are
both exceptional, and to these may be added the
further consideration that broad areas are strewn
with easily removable glacial deposits. So variable
are the factors involved that there is no means of
arriving at average rates which would properly
include long periods of sea-transgression and Isase-

levelling, periods when denudation was brought
almost to a standstill.

The validity of the method based on the accumula-
tion of salt in the oceans depends partly on the rate
at which the present streams are carrying sodium
down to the sea—a rate which must be too high for

reasons already mentioned—and partly on the
irreversibility of the process. It has, of course, been
generally recognised that sodium returns to the land
in interstitial solutions held by sediments and as
wind-borne salt, but other possibilities have been
less emphasised. Actually it is found that the data
used are inconsistent among themselves unless other
cyclic processes are involved. The most serious dis-

crepancy is found in the ratio of sodium to chlorine,

which in igneous rocks is about 30 : i and in the
oceans about i : i-8. When volcanic exhalations are
taken into consideration this enormous difference is

reduced but by no means wiped out. Clarke and
Washington have given figures which include the
whole of the atmosphere and hydrosphere, and the
discrepancy still remains as high as 20 : i.

There can be only one explanation : that chloridised
sodium plays a far greater part in cyclic action than
has yet been detected. In the case of p>otassium such
circulation is all-important and is effected by its

greater retention by muds and soils. Dr. Milton
Whitney writes, " Ocean shore deposits would un-
doubtedly absorb XaCl up to the point where the
colloids were in equilibrium with sea water," but as to
the relative efficiency of this and analogous processes
there is still no exact knowledge. The sodium
method is thus, as Chamberlin says, " not yet ready
to render a verdict." As to the sedimentation method.

/
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he concludes that the cumulative effects of present-
day conditions need not be strained to bring the older
estimates up to the same order as those required by
current deductions from radioactive minerals.
The remaining papers call for little comment.

Palaeontology presents faint hope of arriving at a
trustworthy or even approximate conclusion as to
the age of the earth, for no measure of the rate of
vital processes has yet been devised. The endurance
of an index species provides no firm basis for a
definite calculation of the duration of a zone, or
phase. Astronomical considerations have recently
afforded support to the figures suggested by radio-
activity for the age of the earth, but there is here no
discussion of the work and views of Eddington,
Jeffreys, or Shapley. Similarly the paper on the
" Radioactive Point of View " omits to mention the
interesting speculations of Joly, which are so ingeni-
ous that they will demand a thorough discussion in

the future, even though in the present stage of know-
ledge they may be coldly regarded by physicists.

Arthur Holmes.

University and Educational Intelligence.

Cambridge.—Dr. P. Kapitza, Trinity College, has
been elected to the Clerk Maxwell Scholarship.

The London County Council's programme for

1923-24 of lectures and classes for teachers com-
prises some 600 items grouped under the headings
art, domestic subjects, economics and political

science, languages and literature, geography, handi-
crafts, history, mathematics, music, pedagogy,
phonetics, physical education, science, miscellaneous.
The science group includes 52 items, namely, wireless,

5 (Prof. J- A. Fleming) ; history of science, to (Dr.

C. Singer) ;
psychology of vocational guidance, 5,

and the neurotic child, 5 (Dr. Cyril Burt) ; bacteria,

moulds, and yeasts, 5 (Dame Helen Gwynne-Vaughan);
mental deficiency, 6 ; British weather, 6 (Sir Napier
Shaw) ; animal parasites and pests, 5 (Dr. Philippa
Esdaile) ; and Kew Gardens, 5 (Major Chipp). More-
over, the pedagogy group includes no lectures on
the teachmg of science. The lectures " are designed
to bring London teachers in touch with the latest

developments in educational technique and to give

them opportunities, as well, for coming into touch
with expert opinion on qiiestions of national and civic

importance. The lectures largely reflect therefore

'liose questions which are the subject of topical

discussion." The choice of subjects is liinited by
the fact that the scheme has to be self-supporting,

and this may be the reason why no provision is made
for lectures on civics, lionic-cK'onomics Cexcept a
course on domestic li.nidic laft), nature-study, or

general science. TIic !<( lures are open tf) all teachers

actually emploN'cd in ica( hiii,!^ witliiii London at
a. fee of one shilling or less per Icdnrc, and (n Icachcrs

'rom outside at rates -,'• per (cnt. In'^licr, The
ittendance last year was .2o,o(jc). S<\cial s( ii ntific

ocieties place at the disposal of the London ( ounty
' "onnril a certain number of ticKrIs of adnii.ssion to
licir ordiiiar\' iiicctin'^s for dist rilaition to teachers

of science in l.cjndon schools.

British women students wisliini; to spend the
coming academic year stndNini; in Paris nia\- lik(>

to know that three residem.e s( liolarsliips for r.iitish

graduales s1 udying at the Sorbonne 01 .'thci in-

stitution of higher learning in Paris aie oiured 1)\-

the American I'nivorsitv Women's Club, 4 Kue dc

Chevreuse. The value of each scholarship is 350
francs per month for nine months, and the rates

charged by the Club are such that each scholar

would need to pay an additional 500 francs a month,
i.e. about 60^. for the nine months. Applicants for

these scholarships should send their names, stating

their age, academic qualifications and proposed course

of study, to the Secretary, International Federation
of University Women, 92 Victoria Street, S.W.i, not
later than September 15. Each application should be
supported by at least two references permitted to

persons well acquainted with the candidate's career.

The use of the local environment of the school as a
starting-point and source of material and interest in

that school without exploiting it for vocational

training is discussed in Rural School Leaflet No. 11

of the United States Bureau of Education, in which
an attempt is made to show in detail how this principle

should be applied in agricultural districts. It appears
that in 17 states the teaching of " agriculture " in

the elementary schools throughout the state has been
prescribed by law somewhat precipitately, without
regard to the fact that teachers with the requisite

special training are not available and without any
clear definition of objectives or methods. Such
precipitation is, the writer points out, the more to be
deprecated in view of the exceeding complexity of

agriculture alike on the side of natural science, every
branch of which it lays under contribution, and on
the side of practice, wherein it involves not only a
great variety of arts but a mode of living. At the
same time this very complexity makes a naive
experience of agricultural happenings invaluable as

a starting-point and source of material and interest.

Dealing with the social and economic aspects of the
subject, he contends that even in the elementary
schools teachers should not fail (as they have failed in

the past) to emphasise the necessity of the organisation

of farmers as a means of economy in distribution and
self-preservation in the struggle for existence in

competition with other organised groups.

Developments in medical education in the United
States during the past 20 years, and especially during
the years 1920-22, are summarised by Dr. N. P.

Colwell in Bulletin 18 of 1923 of the U.S. Bureau of

Education. Since 1904, when the American Medical
Association started a campaign for raising educational
standards, the developments in respect of medical
school admission requirements, laboratory and library

equipment, number and calibre of whole-time
professors, and arrangements for clinical instruction,

have been such that these standards, formerly lower
than those of the principal European countries, can now
challenge comparison with any in the world. Simul-
taneously the number of schools has been reduced by
one-half—from 162 to 81—and the number of students

from 28,000 to 13,000 in 1919, since when they have
increased to 18,000. Of 81 schools, 66, rated as class

A, require two years of college work as a condition

prececlent to entry on their four-years' course.

Although students' fees, which formerly covered the

cost of maintenance of the schools, have been largely

increased, they amount now to little more than one-

third of the cost. Alon.q \\ itii iniiMovenient in medical
.schools has gone a corresponding adxcuuc in the

standard of qualifications required by state medical

licensing boards, but the laws on the subject have
to some extent been stultified by the existence of

sectarian "schools" with low educational standards,

w liieli l)a\ e not been made subject to medical practice

laws aliiioiiuli their graduates assume the responsi-

bihtv of mulcrtaking to heal the sick.
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Societies and Academics.

Paris.

Acidemy of Sciences, July 23.—M. Albin Haller

in tlie chair.—H. Deslandres : Mountain observatories.

A description of the lieights, position, and equipment
of the existing mountain observatories. The four

American observatories (Lick, Arequipa, Flagstaff,

Mount Wilson) can be occupied all the year round,
are equipped with large instruments, and have already
produced important results : of the others, those

on Mont IManc, Pic du Midi, and Etna are insufficiently

equipped and observations can be made only for a
short period of the year. For a new French
observatory Revard (near Aix-les-Bains) a.id Fort
Romeu (Pyrenees), altitudes 1500 metres and 1800
metres respectively, have been examined. Fort-

Romeu possesses the advantages of possible occupation
all the year round and ease of access.—G. Bigourdan :

The use of a completely free pendulum as a chrono-

meter.—F. E. Fournier. The forms of hull most
favourable to high speeds are only realised in racing

automobiles.—de Siguier. Linear groups with bi-

linear or quadratic invariant in the real and complex
field.—S. Sanielevici. An application of the tensorial

calculus.—Evans. Poisson's integral.—F. H. van den
Durgen : Some technical applications of integral

equations.—Emile Belot : An attempt at the re-

presentation of the period of continuous evolution,

/, of the stars as a function of the effective temperature,
0. Application to the sun.—R. Jarry-Desloges : The
influence of the various elements of an objective

(aperture, focal distance, magnification) on the
quality of telescopic images. Diaphragms smaller

than two-thirds of the diameter of the objective

cannot be usefully employed. As regards magnifica-
tion there exists an optimum focal length of the

refractors, between 6 and 6" 73 metres : this result is

new and dififtcult to explain.—E. Selety: The possibility

of an infinite potential, and of a mean velocity of all

stars equal to that of light.—Wladimir de B61aevsky :

A problem of elasticity in polar co-ordinates.—Th.
De Donder : Synthesis of the gravific.—Camille Gillet

:

Aqueous solutions. The origin of osmotic effects.

Starting with the assumption that water is a mixture
in equilibrium of hydrol (HgO), dihydrol (H20)2 and
of polyhydrol (HjO),,, of which the first is gaseous,

a theory is developed affording an explanation of the
existence of osmotic pressure, flocculation of solutions

and of sols by electrolytes, the flocculation of sols by
other sols, and the formation of emulsions.—A.
Boutiric and M. Vuillaume : Study of the absorption
spectrum of sols of arsenic sulphide.—Alfred Gillet

:

Researches on electrodiflfusion (migration of the ions).

Experiments on the migration of the ions in jellies

(gelatine) containing sodium sulphate. A. Lassieur :

The electrolytic estimation of antimony. If a thin

coating of mercury is deposited on the cathode, and'
the potential not allowed to go over i"3 volts, the
antimony subsequently deposited electrolytically is

coherent and accurately corresponds with the weight
of metal present.—L. J. Simon : The sulphochromic
oxidation of the aromatic hydrocarbons and the
present conception of graphite. Comparison of the
oxidation of aromatic hydrocarbons by sulphuric
acid with chromic acid and silver bichromate, together
with the results of the application of the silver

bichromate reagent to various forms of carbon and
coal.—L. S. Glichitch : The estimation of easily

dehydrated alcohols in essential oils. The estimation
of free alcohols in essential oils by acetylation fails in

the case of certain alcohols, water being removed and
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hydrocarbons formed. Hy replacing acetic anhydrid
by a mixture of this sulwtance with formic acid, tin

diflficulty is overcome.— J. Orcel : The bavalite
Bas-Vallon,— — Thi^baud : Researches on X\
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The Life History of an a-Particle.^

By Sir Ernest Rutherford, F.R.S.

IN this lecture I propose to*' discuss some of the

properties of the high-speed a-particle which is

spontaneously ejected from radioactive substances.

This flying atomic nucleus is not only the most ener-

getic projectile known to us, but it is also an agent of

great power in probing the structure of atoms, so that

an account of the effects produced by it is of wide

scientific interest.

It is now well established that the a-particle expelled

from radioactive bodies is in all cases a helium atom,

or, to be more precise, the nucleus of a helium atom of

mass 4 carrying two positive charges of electricity.

It is only when the expelled nucleus is stopped by its

passage through matter that it captures the two

negative electrons required to convert it into the

neutral helium atom. It is natural to suppose that

the helium nucleus, which is shot out at great speed

from the heavy nucleus of a radioactive atom, formed

part of its structure. For some reason, which is not

as yet understood, occasionally one of the radioactive

nuclei breaks up with explosive violence, ejecting the

component helium nucleus with high velocity. It is

probable that the a-particle in escaping from the

radioactive nucleus acquires part of its great energy

of motion in passing through the repulsive electric

field surrounding the latter, but at present we do

not know the nature of the forces which hold the

complex nucleus together, or whether the a-particle

is at rest or in orbital motion in the nuclear structure

before instability sets in. We know, however, that

there is a very wide range of stability exhibited by

different radioactive elements. In a substance like

radium A, the average life of the radioactive atom

before ejection of an a-particle is about 4-3 minutes,

for radium itself 2250 years, while in the case of a

very slowly changing element like uranium the average

life is of the order of 7000 million years.

It is known that the a-particles from a given element

are all shot out with the same speed but that this speed

varies from element to clement. There is apparently

a close connexion between the velocity of ejection

of the a-particle and the average life of the parent

clement. The shorter the average life of the element,

the swifter is the speed of expulsion. This interesting

' Discourse delivered at the Royal Institution on Fri<lay, Juno 15.

relation between the violence of the explosion and the

average life of the element holds in the majority of

cases, but it is difficult at present to be at all clear of

its underlying meaning. Sir William Bragg long ago

showed that the a-particle travels through matter

nearly in a straight line, and has a definite range of

travel in a substance. This is well illustrated by the

tracks of a-particles obtained by Wilson's expansion

method. The majority of the tracks are seen to be

quite straight, apart from an occasional deflexion near

the end of the path. At the end of the range the

photographic and ionising effects of the a-particle

apparently cease with great suddenness. On account

of its great energy of motion, the individual a-particle

can be detected by the scintillation it produces in

crystalline zinc sulphide, by the effect on a photo-

graphic plate, and by special electrical methods, while

the beautiful expansion method of Wilson shows the

trail of each individual u-particle through the gas.

We are enabled, particularly by the scintillation

method, to count the individual particles, and thus we
have at our command a method of great delicacy for

studying the effects produced by the passage of a-par-

ticles through matter. In travelling through a gas

the a-particle passes through the outer electronic

structure of a large number of atoms and liberates

electrons, thus giving rise to an intense ionisation

along the track. The ionisation increases to a maxi-

mum near the end of the path of the a-particle and

then falls rapidly to zero.

A careful study has been made of the law of decrease

of velocity of the a-particle in passing through matter

by studying the deflexion in a magnetic field of a pencil

of a-particles before and after its passage through a

known thickness of matter. In most of these ex-

periments we employ the a-particles of radium C,

which have a range of about 7 cm. in air under ordinary

conditions. The initial velocity Vq of these particles

is known to be 19,200 kilometres per second, and the

reduction of velocity can readily be followed down to

about 0'4 Vfl. At this stage the emergent range of

the a-particlcs is less than one centimetre, and measure-

ments are difficult, owing to the fact that a beam of

a-particles becomes heterogeneous and contains par-

ticles moving with different velocities.

n ^
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For this reason the vcloiity of the u-particle cannot

be followed with certainty below 0-38 Vq. We must

bear in mind that even at the lowest velocity at

which it is possible to detect the a-particle by the

scintillation or photographic method, it is still moving

at a high speed compared with the positively charged

particles generated in an ordinary discharge tube.

It is clear that ultimately the a-particle must be

slowed down to such an extent that it captures electrons

and becomes a neutral atom, but until recently no

evidence of this process of capture of electrons had

been obtained. G. H. Henderson (Proc, Roy. Soc.

A, 102, p. 496, 1922) has recently added much to

our knowledge of this subject by examining the

deflexion of a-rays in a magnetic field in a very good

vacuum. For the success of these experiments it is

essential that the apparatus in which the deflexion is

observed should be exhausted to a very low pressure,

corresponding to that required for a good X-ray tube.

The reason of this will be seen later. When a narrow

pencil of a-rays was deflected in a magnetic field two

bands were observed on the photographic plate, one

the main band, due to ordinary a-particles carrying

two positive charges, and another midway band

which he supposed to consist of particles which had

captured one electron, i.e. to singly charged helium

atoms. At low velocities he also obtained evidence

of the existence of neutral a-particles resulting from

the capture of two electrons by the helium nucleus.

In these experiments Henderson employed Schumann

plates, where the film is so thin that low velocity

particles produce as much or more photographic effect

than the swifter particles.

I have repeated these experiments, by the scin-

tillation method, and confirmed the deduction of

Henderson. By observing the deflexion of the mid-

way band in an electric as well as in a magnetic field

I find there is no doubt the particles composing the

midway band consist of particles of mass 4 and

charge i, i.e. to singly charged helium atoms which

have the same speed as the doubly charged particles

comprising the main band.

Some recent experiments have been made by me to

throw light on the conditions under which the flying

tt-particles may gain or lose an electron. The general

arrangement of the experiment is shown in Fig. i.

A fine platinum wire coated with radium B + C, by

exposure to the emanation (radon) serves as a nearly

homogeneous source of a-rays, since the a-particles are

emitted only from the atoms of radium C, which are

too few in number to form a film on the platinum of

even one molecule thick. The a-rays from this source

pass through a narrow slit about 0-3 mm. wide and fall

on a screen of zinc sulphide. The distribution of

a-parti<lcs on the .screen is determined by the scii

tiliation mcthfjd in :i dark room, using a microsco]

outside th( scl containing the source and

screen is cornpii itiy exiiaustcd by means of a Gaedc

and mercury diffusion pump, and if necessary the

residual pressure can l>e measured by a Macleod gauge.

The lx)x is placed between the plane pole pieces of

large electromagnet so that the i)cn(il of a-rays is bt:

in the direction shown in the figure. Usually tl

distance between the source and screen was 16 en;

with the slit midway. The whole path of the rays w.

exposed to a nearly uniform magnetic field and tl

deflexion of the pencil of rays was proportional to tli.

strength of the magnetic field. Under normal ex-

perimental conditions the jjencil of a-rays from tl
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along the zinc sulphide screen. Fig. 2 shows the

result when a thickness of mica corresponding in stop-

ping power to 3-5 cm. of air is placed over the source.

The main band^ due to He.,. ^. particles, is sharply defined

on the high velocity side, but there is evidence of some

heterogeneity produced in the beam by its passage

tlirough the mica. As we should expect, the midway

C A PTURE OF ELECTRONS
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distance of travel of the «-particle before it comes to

rest. It is clear from this, for a given velocity of o-

particle, that there must be a momentary equilibrium

between the number of He^. and 116,.+ particles such

that, on the average, the numl)er of captures in a given

small distance is equal to the number of losses.

It is very convenient to suppose that for a given

velocity each He+ ^ particle has a mean free path Aj

cm. in the material before it captures an electron, and

the He+ particle a mean free path Aj cm. before it

loses its attendant electron. No doubt some of the

individual particles travel distances much shorter or

longer than this mean distance before either capture or

loss, but in considering a large number of particles we

may suppose there is an average distance traversed

l:)efore capture or loss, to be called the mean free path.

When Nj He^.^. particles traverse a small distance

dx of a material the number which capture electrons is

Ni(/.v/Ai. If Ng He 4. particles are present the number

which lose an electron is ^^xjX^. But we have seen

that when an equilibrium is set up, the number of cap-

tures in a given distance must equal the number of

losses. Equating these two expressions, it is seen that

N2/N1 = Aj/Aj, or, in other words, the relative number of

He+ to He4.+ particles is proportional to the ratio of

the mean free path for loss to that for capture. Since

by the scintillation method the ratio Ng/Nj can be

measured for any velocity, by using different thick-

nesses of absorber we can thus determine the ratio of

the mean free paths for capture and loss for any

velocity.

The actual value of the mean free path Aj of the

He,,, particle before it loses its electron can be directly

determined by experiment. Suppose the microscope is

focussed on the midway band of Fig. 2 and the number

of scintillations per minute observed in a good vacuum.

If the pumps are shut off and a small quantity of air or

other gas is introduced into the apparatus, the number

of scintillations is found to diminish with increasing

pressure of the air until the band has completely dis-

appeared. This takes place at quite a low pressure of

air, for example, for a pressure of about 1/4 mm. in the

box.

The explanation of this result is obvious. The IIe+

particles which escape from the mica occasionally

collide with an atom of the gas in its path, and the

electron which it captured in passing through the mica

is removed. In such a case the He+ becomes again an

He^.+ particle, and the latter is twice as easily de-

flected in a magnetic field as the former. Suppose the

collision occurs lor the first time at the point P (Fig. i).

The particle after losing its electron travels along a

new path shown in the figure, and the particle no

longer strikes the part of the screen viewed by the

microscope. It is found that the numljcr of .scintill;i

tions seen in the micro.scopc falls off a< < ur<liii:; to ai

exponential law as the pressure of th< usid.

.Such a result is to be expected, and from ilui data t he-

average distance which the He+ i>article traversts

before it loses its electron can be simply deduced.

Certain small corrections are necessary to take int.

account the finite width of the band of scintillations a

seen in the microscope, but we need not enter int

details at this stage. It is convenient to express tl

mean free path Aj in air of the He+ particles, not as tl

average length of path traversed in the rarefied g.i

before loss, but as the distance traversed in the sam

gas at standard pressure and temperature. For ex

ample, in a certain experiment, the mean free path in

air of the particle was found to be 12 cm. at a pressur<

of 0-040 mm. ; this corresponds to a mean free path 1

0-0063 mm. at standard pressure and temperature.

In this way the mean free path in air Ijefore loss ••(

an electron has been measured for different velocitic

and it has been found over a considerable range th;i

the mean free path varies directly as the velocity of tli'

a-particle, so that the mean free path becomes shorter

as the velocity of the a-particle diminishes. Since w.

may regard the loss of an electron from the singl

charged particle as the result of a process of ionisation,

such a relation is to be expected, and indeed, if we tak-

into account the strong binding of a single electron li.

the He^^. nucleus, the mean free path for loss is of

the same order as that calculated from consideration

of the number of ions per cm. produced by the "

particle in air and other gases. Comparisons ha\ >

been made of the mean free path in air with that in

hydrogen and helium. Its value is 4 to 5 times longer

in hydrogen and more than 5 times longer in helium.

Now that the mean free path Aj is known, the value

of Aj for capture can be deduced if the ratio Nj/Nj 1

also known. A difficulty, however, arises at this point.

In order to measure the ratio N^Nj it is necessary that

the active source should be covered with mica or other

solid material. Gas cannot be used conveniently. It

was found, however, that the ratio N2/N1 was the same

within the limits of error whether the o-particles were

reduced in velocity by passage through celluloid, mica,

aluminium, or silver. For this purpose the mica was

kept the same and a very thin sheet of the substance

under examination spread over it. The thickness of

the sheet was sufficient to set up a new equilibrium

between the singly and doubly charged particles, but

not sufficient to alter materially the velocity of the

ionising rays.

Since the value of the ratio N^/N^ suffers no appreci-

able change for absorbers of such different atomic

weights, we may safely conclude that the ratio for a

i
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hypothetical sheet of solid air would be the same as for

mica.

We have now all the data required to determine the

values of Aj and \^ corresponding to a-particles of

different velocities. The results are given in the follow-

ing table for three different velocities. The mean free

paths are expressed in terms of millimetres of air at

standard pressure and temperature. Vq, the maximum

velocity of the a-particles from radium C^ is 1-9 x 10^

cm. per second.

Velocity V in

terms of \\.
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the surfu<c by the well-known method of dipping the

wire in u hot solution of radium (.'. In this case the

(lifTiculty due to recoil is absent, but the number of

singly charged particles was the same as Ijcforc.

It is very significant that the relative number of singly

and doubly charged particles is about the equilibrium

ratio to be expected when the wire, after being activated,

is coated with an appreciable thickness of copper or other
material. We can scarcely suppose that singly as well

as doubly charged particles are actually liberated from
the radioactive nucleus itself, for even if it l)e supposed
that an u-particle with an attendant electron is ex-

pelled, the electron must be removed in escaping

through the very powerful electric field close to the

nucleus. It is much more probable that the doubly
charged a-particle in passing through the dense distri-

bution of electrons surrounding the radioactive nucleus

occasionally captures an electron, and that the process

of capture and loss goes on to some extent in escaping

from the radioactive atom. This seems at first sight

rather unlikely when we consider the relatively large

number of atoms an a-particle ordinarily passes through
before equilibrium between capture and loss is estab-

lished, but it is well known that the chance of effective

electronic collisions appears in general to be greater for

a charged particle expelled from the central nucleus

than for a similar particle passing from outside through
the electronic distribution of an atom. It may be

that those electrons, the orbital motion of which round
the nucleus is comparable with the speed of the^ a-

particle, are particularly effective in causing capture or

loss.

So far we have dealt mainly with the distribution in

a ipagnetic field of the particles in a vacuum after their

escape from a mica surface. Some very interesting

points arise when the distribution is examined in the

presence of sufficient gas to cause a rapid interchange

of capture and loss along the path of the a-particle in

the gas. This is best illustrated by a diagram, Fig. 4,
in which the results are given for a-particles escaping

through mica with a maximum emergent range of

about 4 or 5 millimetres in air. Curves A and B give

approximately to scale the distribution of He+ and
He++ particles in a vacuum, while C gives the

relative number of neutral particles under the experi-

mental conditions. Suppose now sufficient air is intro-

duced into the vessel to cause many captures along the

gas but yet not enough to reduce seriously the velocity

of the tt-particles. The first salient fact to notice is

that the distributions A, B, C vanish and there remains
a distribution of particles (curve D) about midway
between A and B. This band is narrower than either

A or C, and its height at the maximum much greater

than either. It is evident that the particles have been
compressed into a band of much narrower width than
the normal distribution in curve B.

This is exactly what we should expect to happen.
The swifter particles present suffer less capture than the

slow ; consequently the average charge of the swifter

a-particles along the gas is less than 2e, and their de-

flexion is less than the swiftest particles shown in

curve B. On the other hand, the slower a-particles

have an average charge nearer \e than 2e and are

relatively still less deflected than the swifter particles.

It is thus clear that the resulting distribution of par-

ticles with air inside the ve .\(T

a much narrower width tb. *t •

particles. From calculation iKiscd on the laws of

capture and loss, the width of the liand under the ex-

perimental conditions can l>e deduced and is found to

be in good accord with experiment. It will be seen to

be significant that similar results have been oljserved

for iiydroL'cn under cf^r- • • '• ' • --
.

General Discussion of Kesults.

Attention may now be devoted to a consideration of

the results so far obtained and the possibility of their

explanation on present views. In tlie first place, it is

important to emphasise the large number of capture
and losses that occur during the flight of an a-jjarticle

from radium C. While the mean free path of the a-

particle from radium C of 7 cm. range is about 3 mm.
in air, its value rapidly decreases with lowering of the
velocity of the a-particle and is probably about 0-0015
mm. for a velocity of 0-3 V^. It is not difficult to

calculate that not far short of a thousand interchanges

of charge occur during the path in air of a single particle

between velocities V,, and 0-3 Vq. While the data so far

obtained do not allow us to calculate the num1)er of

interchanges of charge that occur between velocities

0-3 Vq and o, it seems probable that the number is con-

siderably greater than a thousand. We have already

pointed out that for low velocities the interchange

He+^HCo predominates. When we consider the

rapidity of interchange of charges of the a-particle at

average velocities, it seems clear that we cannot exf)ect

to observe any appreciable difference in power of pene-

tration between a beam of rays of the same velocity,

whether consisting initially of singly or doubly charged

particles. It is clear that a singly charged particle

after penetrating a short distance is converted into a
doubly charged particle and vice versa, and that the

effects due to the two beams should be indistinguish-

able. Henderson tried such absorption experiments,

using the photographic method, but witli indc finite

results.

When an a-particle captures an electro... i..^ ...ncr

presumably falls into the same orbit round the helium

nucleus as that which characterises an ionised helium

atom, i.e. an atom which has lost one electron. When
the a-particle with its attendant electron passes swiftly

through the atoms of the gas in its path, it will not only

ionise the gas but will also occasionally be itself ionised,

i.e. will lose its attendant electron. When we take

into account the strong binding of the first electron to

the helium nucleus—ionisation potential about 54 volts

—the mean free path for loss of the captured electrons in

air is of the right order of magnitude to be expected

from considerations based on the ionisation by the a-

particle per unit path in air. ^^^hile we can thus offer

a quantitative explanation of the mean free path for

loss observed experimentally, the inverse problem of

the capture of an electron by the flying a-particle pre-

sents very great diflliculties.

In the actual case, the a-particle is shot at high speed

through gas molecules which for all practical purposes

may be supposed to be at rest. For convenience of dis-

cussion, however, it is preferable to make an equivalent

assumption, namely, that the a-particle is at rest and
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the gas molecules stream by it with a velocity equal and

opposite to that of the a-particle. Now the maximum
velocity of an -a-particle from radium C is equivalent to

that gained by an electron in falling freely between a

difference of potential of about 1000 volts ; so that

the electrons comprising the molecules of air or other

gas have a velocity of translation numerically equal to

this. For brevity, it is very convenient to speak of

this velocity or energy as that due to a " looo-volt
"

electron.

When the electrons in an atom pass close to the a-

particle^ one of them may be removed from the parent

atom by the coUision, energy being required for this

process. The ionisation potential for oxygen or nitro-

gen is about 17 volts, which is a very small quantity

compared with the energy of translation of a 1000-volt

electron.

If we consider the forces involved between an a-

particle and moving electron as of the ordinary electro-

static type, the electron will describe a hyperbolic orbit

round the nucleus, the angle of deflexion of the path

of the electron resulting from the collision depending

on the nearness of approach of the electron to the

nucleus. On ordinary dynamics, the electron will

never be captured in such a coUision if there is no loss

of energy by radiation. If capture for some reason

results from the collision, it means that an amount of

energy corresponding to at least a looo-volt electron

has in some way been got rid of. This loss of energy

may be supposed to be due to some interaction between
the a-particle and colliding nucleus with its attendant

electrons, or to the loss of energy by radiation during

the collision. The first supposition seems at first sight

plausible, for we know that the innermost electrons of

oxygeji or nitrogen are strongly bound and require

energy of the order of 500 volts to remove them from
the atom. But there is one very strong and, it seems

to me, insuperable objection to this view.

I have found that the deflexion in a magnetic field

of a pencil of a-particles passing through a suitable

pressure of hydrogen is similar to that shown in curve

Fig. 4 for air. This shows that the a-particle passing

through hydrogen captures electrons of energy about
120 volts to about the same degree as in air. Now we
know that the electrons in the hydrogen atom or mole-

cule are lightly bound, and an energy of not more than

a 30-volt electron, suitably applied, would entirely

separate the component nuclei and electrons in the

hydrogen molecule. In the case of hydrogen, therefore,

we cannot hope to account for the requisite loss of

energy, which for the experiment considered is about
100 volts. If these experiments with hydrogen are

correct, and are valid for all velocities of the a-particle,

we are driven to conclude either, that some unknown
factors are involved in the capture, or that the loss of

energy of the electron must be ascribed to radiation.

In such a case, capture of an electron may be regarded

as the converse of the photo-electric effect, where radia-

tion falls on matter and swift electrons are ejected

from the matter. In the case under consideration,

swift electrons are shot towards a charged nucleus and
an occasional electron is captured with the emission of

energy in the form of radiation. On such an hypo-
thesis the radiation of energy from an a-particle passing

through a gas due to the frequency of capture is very
great, amounting to about 3 per cent, of the total

energy of the a-particle. This seems to be an unex-
pectedly large amount, but cannot be ruled out as im-
possible in the present state of our knowledge.

In the discussion of this very thorny question, I

have confined myself mainly to the case of capture by
the swift a-particle, where the difficulties of explanation
are much greater than for capture at slower velocities.

Our information is at present too incomplete to give a
decisive answer, but there seems to be no doubt that

the unexpected frequency of capture of electrons by
swift a-particles raises many new and interesting

questions of the nature of the processes that can occur
in collisions between electrons and matter.

I need scarcely say that the phenomena of capture
and loss are not confined to the a-particle, but are

shown by all charged atoms in swift motion through a
gas, and were long ago observed in the case of positive

rays. On account, however, of the high velocity of the
a-particles and the ease of their individual detection, the

process of capture and loss can be studied quantita-

tively under simpler and more definite conditions than
in the case of the electric discharge through a gas at

low pressure.

On this occasion I have devoted my attention to

the most recent additions to our knowledge of the life

history of the a-particle. This knowledge has been
obtained from the study of the rapid interchange of

charges when an a-particle passes through matter. I

have only incidentally referred to the numerous colli-

sions with electrons along the track of the a-particle

which result in dense ionisation. I have omitted any
consideration of those rare but interesting encounters

in which an a-particle is deflected through a large angle

by a close collision with a nucleus. I have omitted,

too, the still rarer encounters which may result in a
disintegration of an atomic nucleus hke that of nitrogen

or of aluminium. We have seen that an a-particle has

an interesting history. Usually it is retained as an
integral and orderly part of a radioactive nucleus for

an interval of more than a thousand million years.

Then follows a cataclysm in the radioactive nucleus
;

the a-particle gains its freedom and lives an independent
life of about one hundred milHonth of a second, during
which all the incidents referred to in this lecture

occur.

If we are dealing with a dense and compact uranium
or thorium mineral, the a-particle after acquiring two
electrons and becoming a neutral helium atom may be
imprisoned in the mineral as long as the mineral exists.

The occluded helium can be released from the mineral

by the action of high temperature, and after removal of

all other gases can be made to show its presence by the

characteristic brilliant luminosity under the stimulus

of the electric discharge. In the circumstances of such

an experiment, only small quantities of helium are

liberated. Large quantities of helium, sufficient to

fill a large airship, have, however, been isolated from
the natural gases which escape so freely from the

earth in various parts of ('anada and the United
States. It is a striking fact that every single atom
of this material has in all probability had the life

history here described.



312 Supplement to ''Nature,'' Auj^st 25, 1923

Adijenijum.*

It may he of interest to give here a brief review of

some additional facts in connexion with the a-particle,

brought to light in recent years. It has long been

known tliat a-particles, although projected from the

source at the same speed, travel unequal distances

through a gas. For example, the maximum distance

travelled by the a-particles from radium C in air is

7*04 ( m. at 760 mm. and 15° C., the minimum distance

is about 6'4 cm., and the mean distance about 6*8 cm.
Some " straggling " of the a-particles is to be anti-

cifiated on general grounds, since the a-particle loses

its energy mainly in liberating electrons from the atoms
of matter in its path. On the laws of probability, one

u-particle may meet more atoms and liljerate more
electrons than another, and thus lose energy at a faster

rate. The amount of straggling observed is, however,

much greater than can be accounted for in this way,
and the occasional large deflexions of the a-particles

due to nuclear collisions are so rare, except near the

end of the range, that they do not seriously influence

the final distribution.

Henderson has suggested tiiat the property of an
u-[)article of capturing and losing electrons will introduce

a new factor in causing straggling. No doubt this is

the case, but the rates of capture and loss observed

appear to be too rapid to account entirely for the

discrepancy between theory and experiment. Another
interesting suggestion has been made by Kapitza to

account for the magnitude of this straggling. From
the experiments of Chadwick and Bieler on the collision

between a-particles and hydrogen nuclei, it has been

deduced that the a-particle or helium nucleus has an

asymmetrical field of force around it. This asymmetry
of the electric field must become small at the distance

of the orbits of the electrons in the neutral helium atom,

but may be sufficient to fix the plane of the orbit of

an electron relative to the axis of the helium nucleus.

Suppose that the a-particles liberated from a radio-

active source have their axis orientated at random,
and that the direction of the axis of each individual

particle remains unchanged during its motion. In

some cases, for example, the captured electron will

describe an orbit of which the plane is nearly in the

direction of motion of the a-particle ; in other cases

nearly perpendicular to it. It is to be expected,

however, that the chance of losing the captured

electron by collision will be greater in one case than

the other ; or, in other words, the mean free path of

the singly charged a-particle before loss of its electron

will be different in the two cases.

On this view, it is to be anticipated that one group
of a-particles will lose energy faster than, the other,

and the ranges will be different. In order to test

whether a-particles show the individual differences to

be expected on this theor)', Kapitza has photographed
in the Cavendish Laboratory the tracks of a number
of a-particles by the Wilson expansion method, using

a strong magnetic field of about 70,000 Gauss, produced

• This did not 'form part of the Royal Institution discourse, but it may
usefully supplenaent one or two of the points surveyed in that lecture.

by a momentary' « urrent of great intensity. Tlu
magnetic field was sufficiently strong to cause a marked
bending of the track of the a-particlc. It was found
that the curvature of the tracks at equal distance*-

from the ends showed marked variations. iJefore an

.

definite decision can l>e reached, a large numtwr t,\

tracks obtained in this way must Ix' carefully measured
up and allowance made for the sudden liends wliich

occur due to a nuclear collision with the atoms f*f

nitrogen or oxygen. The frequency of these !
"

near the end of the range complicates the interpret,

of the apparent tnirvature which is measured. Tii'

experiments, which are still in progress, are difliicult

and require great technical skill, and it will be a matter
of much interest if any definite asymmetry in th<

orbits of the singly charged a-particles can be established

by this or other methods. If such an asymmetry exist>.

it must influence to a small extent the arrangement o!

the two electrons round the helium tt'- "' •• •• ' <ibly

their spectrum.

During the past two years, Blacken, in iin- ( avtndish

Laboratory, has made a careful examination of the

frequency of occurrence of sharp bends or forks in the

tracks of a-particles near the end of their range in air

and other gases. For this purpose, a simple form of

Wilson expansion chamber, of the type designed by
Shimizu, has been used, and each track has l>een

photographed in two directions at right angles to each

other to fix the angle of the forks in space. A large

number of photographs have been taken, and the

frequency of the forks has been examined in different

gases, particularly in the last centimetre of the range

of the a-particle. Assuming that these forks arise

from nuclear collisions, it is possible to deduce from

the experimental data the variation of velocity of the

a-particle near the end of its range. It is known from

the work of Geiger and Marsden that the maximum
velocity v of the a-particlcs of emergent range R is

given hyi^<xR, when R is not less than one centimetre.

Blackett finds that this relation between velocity and
range no longer holds near the end of the track but is

replaced by a relation of the form v^'^ cc R.

In the course of these experiments a number of

well-defined forks have been photographed in hydrogen,

helium, air, and argon by Blackett, and also by Auger
and Perrin in Paris. By measuring the angles between

the original direction of the a-particle and the direction

of the colliding particles after collision, the accuracy

of the laws of impact can be directly tested. The
results are found, within experimental error, to be in

agreement with the view that the impacts are perfectly

elastic and that the conservation of energy and of

momentum hold in these nuclear collisions. Conversely,

by assuming that the impacts are perfectly elastic, it

is possible to deduce the mass of the recoil atom in

terms of the a-particle of mass 4-00. For example,

a fork in helium gave the mass of the recoil atom 4-03,

and a fork in hydrogen gave the mass of the recoil

atom 1-024. Iri a collision between the a-particle and

a helium nucleus the angle between the forks should

be exactly a right angle ; the value measured was

89° 45'-
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The Revolt against the Teaching of

Evolution in the United States.

THE movement in some of the Southern and

Western United States to suppress the teaching

of evolution in schools and universities is an interesting

and somewhat disconcerting phenomenon. As it was

I who, all unwittingly, dropped the spark which started

the fire, I welcome the invitation of the Editor of

Nature to comment on the consequences.

First as to my personal share in the matter. At the

Toronto meeting of the American Association I was

addressing a scientific gathering, mainly professional.

The opportunity was unique inasmuch as the audience

included most of the American geneticists, a body

several hundreds strong, who have advanced that

science with such extraordinary success. I therefore

took occasion to emphasise the fact that though no

one doubts the truth of evolution, we have as yet no

satisfactory account of that particular part of the

theory which is concerned with the origin of species in

the strict sense. The purpose of my address was to

urge my colleagues to bear this part of the problem

constantly in mind, for to them the best chances of a

solution are likely to occur. This theme was of course

highly academic and technical. Nevertheless, to

guard against misrepresentation, I added the following

paragraph by the advice of a friend whose judgment

proved sound, though to me such an addition looked

superfluous.

" I have put before you very frankly the considera-

tions which have made us agnostic as to the actual

mode and processes of evolution. When such confes-

sions are made the enemies of science see their chance.

If we cannot declare here and now how species arose,

they will obligingly offer us the solutions with which,

obscurantism is satisfied. Let us then proclaim in

precise and unmistakable language that our faith in

evolution is unshaken. Every available line of argu-

ment converges on this inevitable conclusion. The

obscurantist has nothing to suggest which is worth a

moment's attention. The difficulties which weigh

upon the professional biologist need not trouble the

layman. Our doubts are not as to the reality or truth

of evolution, but as to the origin of species, a technical,

almost domestic, problem. Any day that mystery may
be solved. The discoveries of the last twenty-five years

enable us for the first time to discuss these questions

intelligently and on a basis of fact. That synthesis

will follow on analysis, we do not and cannot doubt."

The season must have been a dull one, for upon this

rather cold scent the more noisy newspapers went off

full cry, with scare-headings " Darwin Downed," and

the like.



3»4 NATURE [hhll KMhhK I, 1923

All this seemed foolish enough, and that practical

consequences would follow was not to be expected.

Nevertheless, Mr. William Jenninj^s Bryan, with a

profound knowledge of the electoral heart, saw that

something could be made of it and introduced the

topic into his campaign, which, though so far harmless

in the great cities, has worked on the minds of simpler

communities. In Kentucky a bill for suppressing all

evolutionary teaching passed tlic House of Representa-

tives, and was only rejected, I believe, by one vote,

in the Senate of that State. In Arkansas the lower

house passed a bill to the same effect almost without

opposition, but the Senate threw it out. Oklahoma

followed a similar course. In Florida, the House of

Representatives has passed, by a two-thirds vote, a

resolution forbidding any instructor " to teach or

permit to be taught Atheism, agnosticism, Darwinism,

or any other hypothesis that links man in blood

relation to any form of life." This resolution was

lately expected to pass the Senate. A melancholy case

has been brought to my notice of a teacher in New
Mexico who has been actually dismissed from his

appointment for teaching evolution. This is said to

have been done at the instigation of a revivalist who
visited the district, selling Mr. Bryan's book.

The chief interest of these proceedings lies in the

indications they give of what is to be expected from a

genuine democracy which has thrown ofT authority

and has begun to judge for itself on questions beyond

its mental range. Those who have the capacity, let

alone the knowledge and the leisure, to form independent

judgments on such subjects have never been more than

a mere fraction of any population. We have been

passing through a period in which, for reasons not

altogether clear, this numerically insignificant fraction

has been able to impose its authority on the primitive

crowds by whom it is surrounded. There are signs

that we may be soon about to see the consequences

of the recognition of " equal rights," in a public

recrudescence of earlier views. In Great Britain, for

example, we may witness before long the results which

overtake a democracy unable to tolerate the Vaccina-

tion Act, and protecting only some 38 per cent of its

children.

As men of science we are happily not concerned to

consider whether a return to Nature, as a policy, will

make for collective happiness or not. Nor is it, perhaps,

of prime importance that the people of Kentucky or

even of " Main Street " should be rightly instructed

in evolutionary philosophy. Mr. Bryan may have

been quite right in telling them that it was better to

know " Rock of Ages " than the ages of rocks. If

we are allowed to gratify our abnormal instincts in the

search for natural truth, we must be content, and we
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may be thankful if we are not all hanged like the

Clerk of Chatham, with our ink-horns about our necks.

For the, present we in Europe arc fairly safe. A
brief outbreak on the part of ecclesiaKtical ;

'

did follow the publication of the " Origin of

but that is now perceived to have been a mistake.

The convictions of the masses may be trusted to

remain in essentials what they liave always been;

and I suppose that if science were to declare to-morrow

that man descends from slugs or from centipedes, no

episcopal lawn would be ruffled here. Unfonunately

the American incidents suggest that our destinies may
not much longer. remain in the hands of that exahcd

tribunal, and that trouble may not be so far ofif as

we have supposed. W

The Unity of Anthropology.

Die Kultur der Gegenwart : ihre Entwicklung utia ikre

Ziele. Herausgegeben von Paul Hinnel)erg. Dritter

Teil : Mathematik, Naturwissenschaften, Medizin.

Fiinfte Abteilung : Anthropologic. Unter Leitung

von G. Schwalbe und E. Fischer. Pp. viii + 684 -f- 29

Tafeln. (Leipzig und Berlin : B. G. Teubner, 1923).

22^. ^d. ; cloth, 275. 4^.

ANTHROPOLOGY, the science of man—a proud

name indeed ! But, alas, there is little at

present but the name which stands for the unity of

this science. Its subject matter it has to share with

anatomy, biology, theories of heredity and variation,

geology, sociolog}', and social psychology-. Its methods

are borrowed from several natural and humanistic

sciences. Its aim and scope seem at first but arbitrarily

claimed and loosely circumscribed by man's excessive

conceit about his own importance as a central object

of study. After all, man is physically but one animal

species among others, while his soul has been for a

long time already in the keeping of another science

—

that of psychology'.

The unfortunate fact is that man has been created

with a body and a soul as well, and this original sin,

after having incessantly haunted the reflective mind

through myth, religion, theology, and metaphysics,

comes now to lay its curse on anthropology. Physical

and cultural anthropology are divided by the deep

rent between soul and body, matter and mind, which

is no easier to bridge over in science than in the some-

what looser speculations which precede it.

An anthropologist has to be a Jack-of-all-trades as

matters now are, however much he may deplore it,

and he needs a good handbook of his science, wherein

to store that part of his stock in trade which is not

kept fresh by constant handling in his own specialist's
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workshop. Until the appearance of the present volume

there was no satisfactory manual covering the whole

field, or rather the several plots embraced by the name

Anthropology. In a science where real unity is

impossible, no one can specialise in all its branches.

Collaboration is the only way of dealing with each sub-

ject in an adequate manner ; and no better or more com-

petent collaborators could be found than the six German

savants whose names figure here on the title-page.

The handbook is the fifth part of the section devoted

to natural science in the monumental series which is

being published under the title " Die Kultur der

Gegenwart " by B. G. Teubner, and aims at an

exhaustive statement of the present state of knowledge.

It commands real admiration to see how this extremely

ambitious, yet thoroughly adequate, scheme is being

carried out, in spite of the interruption caused by the

War, in spite of the hard economic struggle which the

academic classes in Germany have to face, in spite of

the critical state of the publishing trade in that country.

There is first in this volume a short introductory

chapter by Prof. E. Fischer, giving a systematic initia-

tion into the subject, a clearing up and ordering of the

field, so dear to the methodical mind of the German,

and, to tell the truth, so extremely important and

useful in a manual. In this case, the introduction is

written with a strong somatological bias, and treats

the cultural side of our science in a rather step-

motherly manner. The history of anthropology, for

example, contains no reference to any of the great

pioneers of cultural anthropology ; the names of Bastian,

Tylor, Frazer, Durkheim are not even mentioned. On
the whole, it is the least satisfactory section of the book.

There follow four parts exclusively devoted to physical

anthropology : Part II., on Measurements, by Prof.

Th. MoUison ; Part III., Somatology, by Prof. E.

Fischer and Th. Mollison ; Part IV., the Human Races,

by Prof. Fischer ; Part V., the Theory of Human
Descent, by the late Prof. G. Schwalbe. These parts

are all one could wish for—clear, concise, up-to-date,

exhaustive. The next part is an account of pre-

historic anthropology by the late Prof. M. Hoemes.

This part is naturally divided between the fields of

physical and cultural anthropology. Only the last

two of the eight essays belong entirely to the other—to

the social, or cultural aspect of anthropology. Of these

the one is an account of ethnology, by Dr. F. Graebner.

The other, entitled " Sozialanthropologie," and written

by Prof. A. Ploetz, is a very suggestive but as yet

only tentative attempt at a correlation of race with

cultural achievement, an attempt to construct a theory

of the organising and civilising values of each of the

several varieties of mankind.

Two of these essays will be of special interest, for
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they are not only the last word of science on the subject

of pre-history and theory of descent, but they are also

the last contribution of two very eminent scholars.

Prof. Hoemes and Prof. Schwalbe, both of whom died

while the book was in the publisher's hands.

On the whole, the volume will be of great use as a

handbook specially to the social anthropologist—using

this word in the English sense—^just because the

physical branches have been worked out at a greater

length and in a more final and authoritative manner.

Now naturally, if you are an anthropologist specialised

in a corner of your field, you need to have the other

plots well mapped out. In your own little plot you

ought to find your way without a map

!

Nor is it possible in the present state of cultural

anthropology to give a final and entirely impartial

statement of its results. For its methods, its aim, and

its subject matter are in a flux, and there is very little

agreement even on points of fundamental importance.

As is well known, the value of the old evolutionary

theories is being vigorously contested, while there is a

great deal of dissension and confusion about the place

of " psychological," " historical," and " sociological
"

explanations. Dr. Graebner is one of the pioneers of

the " historical " school and its ablest exponent in

Germany. This school concentrates its attention on

the analysis of " cultural complexes," on the diffusion

of institutions, customs, and cultural objects, and on

the mechanism of culture-contact.

Many anthropologists in Great Britain will no doubt

be interested in Dr. Graebner's essay—both those who

wish to see perhaps the most exhaustive account of

their own point of view extant, and those who wish to

have a clear statement for criticism.

Dr. Graebner states his case in an introductory

discussion of the aims of ethnology (pp. 445-447) and

in a final summing up (pp. 572-583). The body of the

essay contains first the analysis of the various cultures

of humanity—savage, barbarous, and civilised. In the

second main section there is an account of the evolution

of the various elements of culture—clothing and

ornaments, housing, economics, technology, trade and

communication, social organisation, art and knowledge.

This part is extremely interesting, for it shows very

forcibly how fruitful and interesting evolutionary

theories can be when based on a conception of humanity,

divided into a number of cultural types and not lumped

together into one homogeneous whole. Dr. Graebner's

essay might go very far towards the clearing up of mis-

understandings, convincing the intransigent opponents

of the historical school, and, last though not least,

towards the levelling up of the sharp rift which now
divides the cultural and evolutionary schools in

England, Germany, and the United States.
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The essay, it seems, was practically finished before

the War, and this explains why the work of Dr. Rivers

finds only a subordinate place, while the still more

radical and extremely interesting theories of Prof.

Elliot Smith and Mr. Perry are not even mentioned.

The work of Prof. A. R. Brown of Cape Town on the

Andaman Islanders, easily the best contribution of the

youngest generation of field anthropologists and very

important in its bearing on the Negrito culture, came

out too late to be considered. Had Dr. Graebner been

able to incorporate the views of these scholars in his

essay, this would have become of still greater value to

modem ethnology.

Returning now to the question raised at the outset,

that, namely, of the unity of anthropology, it is clear

that this work reflects the present state of affairs as

well as the prevalent tendencies : a deep rent between

the physical and cultural branches ; a preponderance

given to the physical ones ; and, within the cultural

branches, an attitude of hostility to psychology and

evolution.

On these lines, however, anthropology certainly will

never attain its desired unity. For, first of all, so-

called physical anthropology is not a new science or

a new method or a new point of view. " We have to

regard anthropology as nothing else but a comparative

anatomy of man " (Prof. Schwalbe, p. 227). Nor is it

easy to see how and where such comparative anatomy

can establish any direct connexion with the study of

human culture, or help in the understanding of social

organisation, custom, and tradition. The only point

where cultural anthropology needs the assistance of the

naturalist is in the classification of the several varieties

of mankind. Even here, comparative anatomy has

already given us apparently all it could, which has been

of great value indeed. But now, it is from biology,

mainly from theories of natural selection, variation,

and Mendelism, that we can hope for effective con-

tributions to progress. Thus physical anthropology is

not a new or independent science, but the application

of several natural studies to the problem of varieties

of man. Nor can physical anthropology ever be

capable of throwing light on the relevance of these

varieties. For a human race does not interest us as a

mere class of animals, but only in so far as it is a

substratum for a definite type of civilisation.

The study of • civilisation
—

"cultural" or "social"

or " psychological anthropology "—is the only science

which can take the lead in the organising of anthro-

pological problems, for it studies that which is of

primary interest to us in Man : his mind, his creative

power, and his social tradition. Cultural anthropologj'

is, moreover, an entirely new branch of learning. Its

field-work, the observations on the customs, social
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organisation, and mentality of natives, must be done

by specialists possessing certain particular aptitudes

as well as an appropriate training. The theorv' of

cultural anthropology has also to elaborate its own
methods, which it can borrow from nowhere else itui

share with no other study.

An empirical proof of this far wider scope of cultural

as against physical anthropology can be found in the

history of modem field-work and theory. Sir Baldwin

Spencer, a distinguished zoologist who took up field-

work late in life, was gradually drawn into exclusiveh

social and cultural studies, and in his latter research(

did not trouble about any measurements or somatt-

logical observations, while he concentrated exclusively

on his remarkable researches into the ideas and

institutions of the Australian aborigines. Dr. Rivers,

a neurologist, physiologist, and medical man, who in

his earlier field-work still made some anatomical and
physiological observations, gave them up entirely, as

irrelevant, in his latter explorations in Melanesia, in

which he has created a new type of cultural research.

In the work of Dr. Haddon and Prof. Seligman, again

one a zoologist and the other a medical man, physical

anthropology plays an entirely subordinate part

although neither of them has given up somatolop

altogether. Again in theory, we see how a distinguished

anatomist. Professor Elliot Smith, who became

interested in ethnology through anatomical observa-

tions, has been drawn, in his ethnological work,

entirely into sociological, cultural, and psvchological

research.

Not that cultural anthropology should ever become

independent of the naturaUst's help or give up its

foundations of zoological science. Only it appears

that it w.U have to turn to the study of life and function

rather than that of bones, muscles, and structure.

The biometrical line of research, the work done by the

Eugenic Society, the applications of Mendelism to

anthropology seem all to be symptoms and promises

of extremely interesting results to follow. It is un-

doubtedly a pity that some of the results already

obtained by these studies could not be incorporated in

this manual. They certainly indicate much more

promising and important lines of junction between the

theory of organic nature and that of culture than those

on which was based the old loveless and sterile marriam

between anatomical description and psychological

guesswork. For the psychology which is needed in

modern anthropology is no more the old associationist

and introspective empiricism, but biological psychology

founded on a comparative study of instinct and largely

inspired by the study of animal behaviour, the child's

development, mental disorders, the analysis of dreams

and of the structure of language.
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In all these applications^ the guiding and selecting

initiative must come from the direct study of culture.

On these lines- and on these lines only the new anthro-

pology can hope to ripen in the future to an independent^

self-contained^ and sovereigTi study with a firm basis

in biological science^ itself a solid bridge between

humanism and natural history. But this is only a

hope and a forecast ! Much work will have to be done

yet, and in this, the present volume, an excellent

summary of the actual state of our science will be of

great help and value. B. Malinowski.

Sexual Physiology.

The Physiology of Reproduction. By Dr. Francis H. A.

Marshall. Second and revised edition. Pp. xvi +
770. (London : Longmans, Green and Co., 1922.)

365. net.

WITH the gradual rise of the experimental school

in biology, and with the increasing demand for

scientific method in veterinary and medical practice,

the existence of a definite gap in scientific literature

came to be recognised. Nowhere was the subject of

the physiology of reproduction dealt with at all

adequately ; in the ordinary text-book of physiology

it was dismissed after a very superficial treatment.

Moreover, there was not a physiologist competent to

write upon this subject at all authoritatively. Bio-

logists, pure and applied, owe a great debt of gratitude

to Dr. Marshall for having chosen this field in which to

work; for, thanks to his labours, the difficulties of a

great band of research workers have been made much
less complex.

The second edition of this comprehensive text-book

on sexual physiology maintains the reputation so

readily secured by its predecessor, published thirteen

years ago and long since out of print. It is born into

a world somewhat different from that in which the first

edition played its part so well ; the specialities have

become so fragmented that to-day no one book on this

subject can hope to satisfy the demands of such varied

interests as those of the experimental biologist, the

cytologist, the embryologist, the psychologist, the

geneticist, the veterinarian, the obstetrician, and the

eugenist. Each no doubt will discover disappointing

omissions and conclude that his own particular interest

has been somewhat neglected
; yet it cannot be denied

that the book remains the only common meeting-

ground for all those who are working on the general

subject of the physiology of reproduction. It is a most

admirable book of reference for the specialist in one

branch who wishes to examine his conclusions in the

light of the work of others, while to the student of

biology at the beginning of his career it will prove a
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veritable mine of information and a great stimulus to

his scientific curiosity, for in its pages a hundred and

one problems, all urgently demanding further investiga-

tion, are suggested. When it is remembered that Dr.

Marshall reviews the work of some fourteen hundred

investigators, that for the exposition of the subject-

matter nearly eight hundred pages are required, and

that for the making of the book the collaboration of

four specialists was demanded, an idea of the immense

amount of research that has been and is being done in

this most important subject will be gained.

Dr. Marshall himself is responsible for the chapters

dealing with the breeding season, the cestrous cycle, the

oestrous changes in the non-pregnant uterus and in the

ovary, gametogenesis, the accessory sexual apparatus,

the endocrine function of the gonads, parturition, lacta-

tion, fertility, sex-determination, and the phases in the

life of the individual. Dr. Cramer has revised and

partly rewritten his section on the biochemistry of the

sexual organs, and has also revised that originally

contributed by Dr. Lochhead on the changes in the

maternal organism during pregnancy. Dr. Lochhead's

other sections on foetal nutrition and on the physiology

of the placenta, owing to the author's absence from

Great Britain, unfortunately have not been revised.

The least satisfactory part of the book, both as

regards arrangement and subject-matter, is, we think,

that contributed by Dr. Cresswell Shearer on fertiHsa-

tion. It begins with a section on the oxidation pro-

cesses in the ovum on fertilisation and during develop-

ment ; it concludes with one on parthenogenesis, natural

and artificial, in which the actual processes which

initiate cleavage are discussed ; while between the two

we find, inter alia, under " The hereditary- effects of

fertilisation " a quite unnecessary statement of Weiss-

mann's speculations grafted gratuitously on to an

elementary exposition of Mendelism. In this the

author, apparently through an inadequate compre-

hension of the chromosome hypothesis, devotes a

considerable amount of space to tilting at windmills of

his own creation without attempting to initiate the

reader into the actual facts which have been demon-

strated by Morgan and his school. Surely, if it was not

the author's purpose to deal with experimental genetics,

it would have been better to have omitted all reference

to the subject than to have detailed a nomenclature

which is of historical interest only and to have criticised

hypotheses of which the significant data are not men-

tioned. But, as we have said, no specialist will find

his own peculiar interest satisfactorily treated in this

book : the obstetrician will complain that the pheno-

mena connected with the function of reproduction in

the human subject do not meet with the treatment that

they deserve, the psychologist will perhaps disagree with

I I
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Dr. Marshall's choice of his authorities in this particular

field, but each must remember that this l)ook has been

written not for one interest but for all that are concerned

with the physiology of reproduction.

As it stands, the book is the best treatise on the

subject that we have, and it is because it is so good and

so valuable that its beneficiaries are so concerned in its

further development. It must remain the best book

on the subject and a memorable contribution to British

scientific literature. F. A. E. C.

Applied Organic Chemistry and Inter-

national Trade.

(i) Synthetic Colouring Matters: Vat Colours. By

Prof. Jocelyn Field Thorpe and Dr. Christopher

Kelk Ingold. (Monographs on Industrial Chemistry.)

Pp. xvi+491. (London: Longmans, Green and

Co., 1923.) 16^. net.

(2) Dyes and their Application to Textile Fabrics. By
A. J. Hall. (Pitman's Common Commodities and

Industries.) Pp. ix + ii8. (London: Sir Isaac

Pitman and Sons, Ltd., n.d.) 35. net.

(3) Handbuch der biologischen Arbeitsmethoden. Heraus-

gegeben von Prof. Dr. Emil Abderhalden. Lieferung

84. Abt. I : Chemische Methoden. Teil 10, Heft 3 :

Spezielle chemische Methoden. Harze und Pflanzen-

farbstoffe. Pp. 585-832 + xxii. (Berlin und Wien:

Urban und Schwarzenberg, 1922.) 10.5 Schw.

francs.

DURING the period which has elapsed since the

Armistice, events in the domain of international

trade confirm the belief engendered by the War that the

manufactures based on applications of organic chemistry

are among the most important of our key industries.

The pre-War dependence on German sources for the

supply of fine chemicals was a national menace, which

has since been largely obviated by the creation of a new

industry in organic chemicals entirely unprecedented

in the annals of the British Empire. A remarkable

achievement standing to the credit of the manufacturers

of synthetic dyes and intermediates may be appreciated

by the circumstance that whereas in 1914 eighty per

cent, of these colours used in Great Britain were of

German origin and only twenty per cent, of home pro-

duction, nowadays these proportions are reversed,

British makers accounting for eighty per cent, of the

total supply, the remainder coming from abroad, and

at present more from Switzerland than from Germany.

In regard to certain complicated colours, such as the

vat dyes, now being produced for the first time in Great

Britain, it is generally admitted by dye users that the

quality is well up to continental standards, but a

difficulty arises in the matter of cost of production.
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Owing to the disparity between the exchanges this cost

is far lower in Germany than in Great Britain. A vat

dye put on the market by British makers at four or

five shillings per pound can be sold with profit for the

.same numl)er of pence by the German producers. It

should be obvious that without the partial protection

afforded by the DyestufTs Act the British manufacturers

must get the worst of this unfair competition. The
closing down of our newly established works in dyes and

intermediates would, however, mean " Never again
"

in a sense very different from that in which this patriotic

exclamation was uttered in 1914. The value of a home
supply of dyes has already been clearly demonstrated

since the French and Belgian occupation of the Ruhr
rendered very uncertain the importatioi man
colours even under licence.

(i) The monograph on vat colours by Prof. Thorpe

and Dr. Ingold deals with an important group of dyes

which are among the most durable and brilliant of

colouring matters. This group includes not only the

long-known dyes, indigo and Tyrian purple, but also

several series of new colours discovered during the

present century. These dyes have highly complicated

chemical structures and are produced by difficult

operations taxing to the utmost the skill and ingenuity

of scientifically trained industrialists. It is note-

worthy that vat dyes are now being manufactured by

at least three British firms, and the chemists engaged

in this industry have not only copied ver>' successfully

the German types, but also have placed on the market

several entirely new and valuable vat colours. The

monograph now under review, which arrives at a crucial

time in the history of British chemical industry*, is the

first English treatise deahng with this intricate group of

synthetic dyes.

(2) Mr. Hall's handbook, which is one of a series deal-

ing with common commodities and industries, is written

for the non-technical reader and is intended to give him

a comprehensive view of the dye and dyeing industries.

In an outline of the development of the dye industry

it is significant to note the opening sentence of the first

letter which ever passed between a dye user and a

synthetic dye maker. Messrs. Pullar, writing to the

discoverer of mauveine in 1856, stated, " If your dis-

covery does not make the goods too expensive it is

decidedly one of the most valuable that has come out

for a verj- long time." This matter of cost is still a

burning question between makers and users, and the

presence in allied and neutral countries of parcels of

dirt-cheap German dyes tends to make our dyers and

printers chafe against the restrictions imposed under the

Dyestuffs Act. But since the principal Rhenish dye

factories are within the allied spheres of occupation, it

should not be impossible to make fiscal arrangements
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whereby this fraudulent undercutting could be pre-

vented.

(3) The researches on synthetic dyes have not en-

grossed the attention of continental chemists to the

exclusion of the study of natural colouring matters, and

the present monograph, well printed on paper of pre-

War quality, is a good indication of the interest taken

by Swiss chemists in the border-line science of bio-

chemistry. The subjects dealt with include a summary
of the methods employed in obtaining balsams and

resins and in subjecting these materials to systematic

decompositions. The appropriate methods of proxi-

mate analysis are also indicated. The larger section

of the work is devoted to the identification and prepara-

tion of the most important vegetable colouring matters.

The detailed information supplied on this abstruse

subject is supplemented by many references to original

memoirs, and there is an adequate index. The brochure

is the eighty-fourth section of the comprehensive hand-

book of experimental methods in biology being issued

under the editorship of Dr. Emil Abderhalden, the

well-known physiologist.

Relativity Problems.

Sidelights on Relativity. By Prof. A. Einstein. I.

Ether and Relativity. II. Geometry and Experi-

ence. Translated by Dr. G. B. Jeffery and Dr. W.
Perrett. Pp. iv + 56. (London : Methuen and Co.,

Ltd., 1922). 35. 6d. net.

PARTICULARLY since the introduction of the

theory of relativity, the problem of the ether

has been a bone of contention among physicists.

They have been divided into two camps ; one unwilling

to let go the idea of an ether, though perhaps in

modified form, and the other seeing in the theory

of relativity, if not the negation of an ether, at least

something that rendered it no longer necessary. In

view of this, it is to be welcomed that Prof. Einstein's

inaugural lecture on " Ether and the Theory of

Relativity," which was delivered in 1920 at the

University of Leyden, has been made accessible to the

English scientific pubhc.

" The endeavour toward a unified view of the nature

of forces leads to the hypothesis of an ether," and in

the first lecture in this book is to be found an excellent

account of the various phases through which the

ether-conception passed in the forward trend of

physical research. The ether gradually became divested

of its mechanical properties until, with the advent

of the special theory of relativity, it was deprived of

the " last mechanical characteristic which Lorentz had

still left it "—its " immobility." But " to deny the

ether is ultimately to assume that empty space has
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no physical qualities whatever," a view with which

the fundamental facts of mechanics do not harmonise.

" According to the general theory of relativity

space is endowed with physical qualities ; in this

sense, therefore, there exists an ether. According to

the general theory of relativity space without ether

is unthinkable ; for in such space there would not

only be no propagation of light, but also no possibiUty

of existence for standards of space and time (measuring-

rods and clocks), nor therefore any space-time intervals

in the physical sense. But this ether may not be

thought of as endowed with the quality characteristic

of ponderable media, as consisting of parts which may
be tracked through time. The idea of motion may
not be applied to it."

The second lecture, on " Geometry and Experience,"

is an expanded form of an address delivered in 192

1

to the Prussian Academy of Science in Berlin. In

geometry, " axioms are free creations of the human

mind. All other propositions of geometry are logical

inferences from the axioms," and " the matter of

which geometry treats is first defined by the axioms,"

or what Schlick aptly calls " implicit definitions."

But geometry first becomes a natural science " by

the co-ordination of real objects of experience with

the empty conceptual framework of axiomatic geo-

metry." " Geometry predicates nothing about the

relations of real things, but only geometry together

with the purport of physical laws can do so." The

question as to the nature of the structure of a continuum

is a physical one to which experience must supply the

answer, and we must acknowledge Riemann's geometry

to be correct " if the laws of disposition of practically

rigid bodies are transformable into those of the bodies

of Euclidean geometry with an exactitude which

increases in proportion as the dimensions of the part

of space-time under consideration are diminished."

The question of the spatial finiteness or otherwise

of the universe appears to be definitely a " pregnant

question in the sense of practical geometry." Einstein

discusses this problem in its various aspects from the

view-point of the results of the general theory of

relativity, and shows how, by the use of an analogy

in two dimensions, we may form a mental picture of

a three-dimensional universe which is finite, yet

unbounded, and not Euclidean, but spherical. He
aims at showing " that the human faculty of visualisa-

tion is by no means bound to capitulate to non-

Euclidean geometry."

To all lovers of logical and exact thought who are

interested in the developments that have arisen in

the wake of the theory of relativity, this book can

be warmly recommended. The work of translation

has been admirably done, and much of Xhe. finesse of

expression characteristic of Einstein's writings has

been retained.
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Geographical Influences.

The Great Capitals: an Historical Geography. By
Dr. Vaughan Cornish. Pp. xii + 296. (London:

Methuen and Co., Ltd., 1923.) 12s. 6d. net,

IT may be said at once thaf we regard this as one of

the most important and original works in geography

that have appeared within a generation. The volume

should be looked upon by teachers of geography as

essential to their studies. It cannot be denied that

the book is not easy reading ; it must have cost an

immense amount of pains to write. The result is,

however, worth the pains, and though readers who will

follow every page with the aid of a good atlas may indeed

find that they make but slow progress, they will be well

rewarded for their labour and lose all desire to hurry

through the interest roused by tracing the author's line

of thought. Thei-e are no doubt many who, with the

best will in the world, cannot find the necessary' time to

complete the study of the whole work. We would

advise these first, if they must read the volume piece-

meal, to keep it always at hand, and, second, at least to

find the time to master the author's account, say, of the

situation of Moscow (pp. 181-91) or London (pp. 211

and onwards). If one of these has been read with the

necessary care, the reader, if he has been hitherto

unfamiliar with the geographical point of view, can

scarcely fail thenceforth to understand what geography

means, and even professed geographers will be warned

against one danger now rather prevalent arising from a

too narrow study of " natural regions." Dr. Cornish

never fails to take into account the wide-reaching

influences on the rise and growth of towns.

The author's views on the special subject of his

volume are set forth in his preface as follows :

" An historical examination of imperial capitals

shows that their district is usually either a Storehouse,
or a far-reaching Crossways near a Storehouse, seldom
a Stronghold. • Their political geography has one out-
standing character, a forward, as distinguished from
a central, site. The Great Power both of ancient and
modern times has always been an incorporation of

several States, and the characteristic site of the imperial
capital is in or adjacent to that Storehouse of the
dominant community of the empire which is nearest
to the principal foreign neighbour."

This position the author endeavours to make good by
ranging over all recorded time and the greater part of

the world, examining his thesis in the light of the earUer

. and later history and geography of China, Japan, India,

Persia, Mesopotamia, Italy and the Roman Empire of

the West and East, Trans-Alpine Europe, North and

South America, taking every opportunity presenting

itself in the course of his investigation to show the

infinite variety of ways in which geographical factors
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affect history and the course of events brings about

changes in geographical values. On the whole, he may
be said to have made out his case, and at any rate he

has always something ingenious and ir* to

say in support of it, not least when he is
, , ^ his

theory to certain minor illustrations, as in dealing with

the capitak of the " heptarchy " or the Iroquois capitals

in the neighbourhood of the great lakes of North

America. But he is not dogmatic. He will sometimes

qualify his averments by an " I think " or " I suppose,"

and the very fulness with which he brings forward his

arguments is an invitation to the student to judge

before accepting, in Bacon's language " to weigh and

consider."

If here and there are found some rather broad and

questionable historical statements, the student should

note that the validity of the geographical exposition

is not necessarily affected thereby. The present

reviewer lays no claim to any intimate knowledge of

Indian history, but was rather startled on meeting with

the statement (p. 28) that " twice in the course of histor>'

has a government seated and independent of foreign

control, ruled the whole, or nearly the whole, peninsula,"

and he cannot find that it is fairly justified ; but that

does not affect the value of the author's geographical

considerations as to Patna, the capital of " the Aryan

Empire," or Delhi, that of " the Empire of the Moham-
medan Moghuls."

The volume is illustrated by two maps, one showing

"The Isothermal Frontier of Ancient Cities," the other

" The Marmora Metropolitan Region." A few more

maps of the latter kind would have assisted the student

greatly. Geo. G. Chisholm,

Our Bookshelf.

Aio>7is. By T. C. Wignall and G. D. Knox. Pp. 288.

(London : Mills and Boon, Ltd., 1923.) 75. 6d. net.

White Lightning. By Edwin Herbert Lewis. Pp. iv +
354. (Chicago : Covici-McGee, 1923.) n.p.

These two scientific novels both centre around the

idea of liberating the energy of the atom—a theme
first explored by Mr. H. G. Wells iri "The World
Set Free." They may be taken as indicative of the

interest being taken by the public in the recent develop-

ments of physical science.

The first, " Atoms," a highly imaginative romance,

reflects strongly some of the most cherished popular

conceptions or misconceptions about the growth of

science. Super-financiers contend with one another

and with or through the regular international anarchist

associations in an atmosphere of dNTiamite plots,

assassinations, and impersonations, in order to comer
the world's supplies of energy. A colossal plant for

producing power from coal and distributing it by
wireless springs up at the word of command, and
is converted during erection into an atomic energ\'

plant by the discovery of sublimium. Subhmium dis-
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integrates ever\'thing it comes into contact with except

refracton, and it is conveyed in capillary tubes of the

latter^ a metre thick in the wall, in minute quantities

from the laboratory to the furnaces. The authors are

clever enough to get the best out of both possible

worlds, and succeed, not only in showing us the effects

of Paris being converted into an inferno through

anarchists blowing up the refracton tubes, but also

at the same time to bring the venture to a brilliantly

successful conclusion with the hero and heroine happily

off for the honeymoon.
" White Lightning " is a most curious production.

Each of its ninety-two chapters is named after one of

the elements in the order of the Periodic Table, and,

in most of the chapters, the author succeeds in bringing

in some interesting allusion to modem discoveries in

chemistry and physics, if not always specially connected

with the titular deity of the chapter. The style is

irritatingly disconnected and inconsequent, but it

manages to convey some idea of the fascination and

glamour of discovery and the enthusiasms of which

it is born. Emanating from America, it is no surprise

to find that this author's denouement is to endow,

through the generosity of his pubUc-spirited characters,

the hero and the heroine with a research laboratory to

be devoted to the study of the liberation of atomic

energy. F. S.

The Great Flint Implements of Cromer, Norfolk. By J.

Reid Moir. (Printed and published on behalf of the

author for private circulation.) Pp. 39. (Ipswich :

W. E. Harrison, 1923.)

The title of this book is scarcely adequate, for the work

treats of many periods, from that of the " eoHths " to

neolithic times. Many of Mr. Moir's views were at first

regarded with profound scepticism, but are being

accepted by an ever-increasing number of competent

judges at home and abroad. In the work before us they

are briefly summarised, but the account is too con-

densed to do justice to the author's discoveries. We
hope that in the not distant future he will write a

detailed work on the pre-history of East Anglia, and

that it will be illustrated by Mr. E. T. Lingwood, the

excellence of whose illustrations in the work before us

is noteworthy.

Three important questions arise with regard to the

Cromer flints here described : (i) Are they derived

from Pliocene beds ? (2) Are they artefacts ? (3) If they

are, to which cultural period do they belong ? The
evidence bearing upon the first two questions is only

summarised in the work before us, though more fully

stated in papers to which reference is made. After

reading that evidence, and after a visit to the spot under

the author's guidance, the reviewer is of opinion that

Mr. Moir is correct in his contention that the flints were

once embedded in a Pliocene pebble-deposit, and that

many of them are undoubted artefacts. Stress is laid

upon the last point, as the specimens figured here will

probably be regarded with suspicion by sceptics, and
many others which are not figured are more con-

vincing.

The reference to the early Chellean period is regarded

only as a probability by the author, but perusal of this

and other of his writings leads one to consider that he

has made out a good case in favour of this probability.
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The Happy Traveller : a Book for Poor Men. By the

Rev. Frank Tatchell. Pp. xii + 271. (London:
Methuen and Co., Ltd., 1923.) 75. 6d. net.

The author of this distinctly original book is a Sussex

vicar, and we can picture him setting out for Hierusalem

from the Middeherst of the twelfth century, in robust

amity with all whom he might meet upon the way.
Once outside the door of home (p. vii), he is never

conscious of an obstacle. Like the young Jesuit

Thomas Stevens, whose letter is preserved by Hakluyt,
he is going to see his first shark, his first flying-fish

(p. 140), and to learn, by personal encounter, the

essential glory of the earth. Even between the poplars

of a route nationale Mr. Tatchell goes on foot. He
is forced to embark on liners for the greater seas ; but

he has travelled as a steerage passenger and as a steward,

and we learn that " the ' deck ' passages on Japanese
boats are especially good."

The lists of common phrases in foreign languages

might well have been omitted. We cannot judge the

Burmese and the six words of Papuan, and they may
be " happier " than the French. Yet we should be

sorry to lose the conversation between the vicar-

designate and the Fijian damsel on pp. 225-6. The
notes on local customs are always helpful, and are

backed by a truly catholic philosophy. Touches like the

following add a sparkle to the printed page. " If you
want to preserve your illusions, do not visit Palestine

"

(p. iv). " Should you be attacked by a mob in the

East, hurt one of the crowd and hurt him quickly
"

(p. 23). " If you are in the steerage, take also some
fruit and jam and a bottle of rum, which nowhere

tastes so well as at sea "
(p. 139). R. L. Stevenson

would have enjoyed this passage, and he would have

endorsed the maxim on p. 7 :
" The beaten track is

the best track, but devote most of your time to the

by-ways." G. A. J. C.

The Coconut Palm : the Science and Practice of Coconut

Cultivation. By H. C. Sampson. Pp. xv -t- 262 -I- 40

plates. (London : J. Bale, Sons, and Danielsson,

Ltd., 1923.) 315. 6d. net.

This book is a welcome departure from the usual type

of manual that deals in generalities about the plant

concerned, with a fuller account of the methods of

cultivation. Its author is to be congratulated upon
having broken new ground, and it is by such study as

is described in this volume that we may hope to arrive

in time at a really scientific method of cultivating and

treating the palm. Detailed scientific observations are

given, for example, upon the numbers, the direction

of growth, and the behaviour of the roots, a subject

upon which we have usually had only vague generalities

to go upon. Many other subjects are treated in the

same way, e.g. the flowering, the relative proportions

of flowers that set fruit, and so on.

The second part of the book deals with plantation

management, and gives a very good, clear, and well-

reasoned account of the methods in use, and the

reasons for them—an account which will repay study

even by the experienced coconut planter. In Part III.

the products of the coconut palm are dealt with, and

the methods of 'preparation employed in South India,

the coconut products of which command the highest
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prices, are considered and discussed, and the reasons

for the treatment are pointed out.

The book is the best that we have seen treating

of the coconut palm, and should be in \\v I-'tI'^ of

every one interested in the industry.

Department of Applied Statistics {Computing Section),

University oj London, University College. Tracts Jor

Computers, (i) No. 4 : Tables of the Logarithms of

the Complete V-Function to Twelve Figures. Origin-

ally computed by A. M. Legendre. Pp. iv + io.

192 1. (2) No. 8: Table of the Logarithms of the

Complete T-Function (for Arguments 2 to 1200, i.e.

beyond Legendre's Range.) By Egon S. Pearson.

Pp. x4-i6. 1922. (3) No. 9: Log V{x) from x=i
to 50-9 by intervals of -oi. By Dr. John Brownlee.

Pp. 23. 1923. (London : Cambridge University

Press, 1923.) 35. 9^. net each.

(i) This tract gives a reprint of Legendre's table

originally published in the (now rare) second volume
of his " Traite des fonctions elliptiques " (1825). It

records the numerical value of log^Q V{p) from i-ooo to

2'Ooo, at intervals of o*ooi, to twelve places of decimals,

together with the first, second, and third differences for

interpolation.

(2) In the second tract before us we have logj^ Vip),

correct to ten decimal places, for values of p at intervals

of o-i from 2-0 to 5-0, of 0-2 from 5-0 to 70-0, and of a

unit from 70 to 1200. Second and fourth differences

are tabulated also, giving all necessary- assistance in

evaluating the function for intermediate values of p.

From the last entry it can be inferred that r(i20o),

or 1 199 !, is an integer of 3173 digits.

(3) Finally we have logj^ V(j)) tabulated to seven

decimals at intervals of o-oi from i-o to 50-9. This

pamphlet rounds off the work on the F-function in the

present series of tracts.

The Diseases of the Tea Bush. By T. Fetch. Pp.

xii + 220. (London : Macmillan and Co., Ltd., 1923.)

205. net.

Thirty years ago planters were inclined, when an
outbreak of disease occurred among their crops, to

conceal it from general knowledge or observation as

much as possible, the result being that little or nothing

was known, from a scientific point of view, of the

diseases attacking tea. As time has gone on, however,
this has altered. Watt and Mann, in 1903, described

about a dozen diseases, and in the present volume the

number has increased to about sixty. Whether more
harm is now being done by disease, however, is very
doubtful ; on the whole it is perhaps less.

The book is prefaced by one of the simplest and
best introductions to the study of fungi that we have
yet seen. The diseases are treated in order, according

to whether they attack leaves only, leaf and stem,

stem, or root ; and for each disease the characteristic

manifestations are described, with excellent figures of

the most important, while at the end of the book
instructions are given for the preparation of Bordeaux
and other fungicidal mixtures for spraying—a treatment
which has come into considerable use during recent

years, and leaves but an infinitesimal trace of copper
in the tea.
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Bail und Entstehung der Alpen. Von Prof. Dr. L.

Kober. Pp. iv + 283 vSTaf.hi H'-.-rlin • r..!.rr.<l.r

Bomtraeger, 1923.)

Two years ago attention was dirtctca tu I'rui. L.
Kober's view that folded mountain-chains are marginal
features of a geosynclinal " orogen " nipped Inrtween

two mutually approaching masses of " kratogen " in

the depths (Nature, vol. 108, October 20, 1921, p. 236).
The present work embodies a lucid review of the
researches of the last forty years in the Alpine
region, which is intimately known to the author from
the Pennines to the Transylvanian wall. Through all

details, however, he maintains his outlook on the world
at large. In neat diagrams he shows how a dual
structure is traceable in the western United States, in

the Caledonian orogen of Scotland and .Scandinavia, and
in the axis of Japan. The floor of the Tethys channel
(Fig. 2) has been squeezed up here and there to form
mountain bulges from Andalusia to Sumatra, over a
distance of 14,000 km. In the Alpine region only, a
one-sided character has been imparted to the mountain-
mass, and this is due to the fact that the southern
marginal range, the Dunaric, has been moved north-

ward until part of it overlies the east Alpine sheet.

In agreement with H. Roothaan (1918), Prof. Kober
(p. 252) places the beginning of Alpine overfolding in

Cretaceous times, and the main movements in the

Oligocene period. To quote the final words of this

stimulating volume, " noch manche Ratsel bercen die

Alpen." G. A."j.<

Colour Index. Edited by Dr. F. M. Rowe. Part 1.

Pp. viii + 48. (Bradford: Society of Dyers and
Colourists, n.d.) n.p.

This is the first part of a work that is being published,

in fourteen monthly parts, by the Society of Dyers
and Colourists, Bradford, with the object of making
available, in the English language, to dye users and
all interested in colouring matters, the latest informa-

tion concerning commercial dyes, their constitution,

modes of preparation, and uses.

Part I deals with the nitroso, the nitro, and a
portion of the azo colours, while it is understood that

when the work is completed it will contain descriptions

of some 1300 distinct synthetic colouring matters.

The information is set out in tabular form, closely

resembling that used in the well-known " Farbstoff-

tabellen " of Schultz, but with the welcome addition

of ample space for notes, and brought up-to-date by
the inclusion of much information that is lacking in

the " Farbstofftabellen."

It is well produced, and is a work that should be in

the hands of all who are interested in colouring matters,

whether from a scientific or practical point of view.

The Birth of Psyche. By L. Charles-Baudouin. Trans-

lated by F. Rothwell. Pp. xxiii-f2ii. (London:

G. Routledge and Sons, Ltd. ; New York : E. P.

Dutton and Co., 1923.) 55. net.

A selection of short memories of childhood written

as prose poems with a distinct consciousness of scientific

value in their significance. The author has written a

preface to the English translation, in which he defends

the presentation of scientific material in poetical form.

i
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Letters to the Editor.

\The Editor .. does not hold himself responsible for
opinions expressed by his correspondents. Neither
can he undertake to return, nor to correspond with
the writers of rejected manuscripts intended for
this or any other part of NATURE. No notice is

taken of anonymotes communications.^

Photochemical Production of Formaldehyde.

In a recent paper (J. Amer. Chem. Soc, 45, 1184
(1923)) Spoehr states that he has been entirely unable
to reproduce our results on the photochemical pro-
duction of formaldehyde from carbon dioxide and
water (Trans. Chem. Soc, 119, 1025 (1921)), and he
invites us to describe our experimental methods in
greater detail than we did in our original communica-
tion. Before replying to this invitation we have
repeated all our experiments and the new results
entirely confirm the old, and there seems, therefore,
to be little or no doubt that by the action of short
wave ultra-violet light on aqueous solutions of
carbonic acid formaldehyde is formed.
The quartz mercury lamps employed in all our

investigations are the U form made by the Hewittic
Company and the current taken by each lamp is

3-5 amps, at 230 volts. About 75 c.c. of pure con-
ductivity water were placed in a transparent quartz
test tube 9x1 in., and a slow stream of carbon
dioxide, prepared from pure marble and synthetic
hydrochloric acid and washed with a solution of
potassium bicarbonate, was passed through the water.
The carbonic acid solution was kept cool by a narrow^
tube through which a stream of cold water was passed.
Stringent precautions were taken to guard against
contamination by organic matter, and the times of
exposure varied from 18 to 72 hours. Since the
most satisfactory test for formaldehyde appears to
be Schryver's test we have used it in every case, and
throughout the whole series of observations' we carried
out control blank experiments. The results obtained
may be summarised as follows :

—

1. No formaldehyde can be detected in the solutions
if the distance between the lamp and test tubes is

less than six inches and no screen is interposed.
2. Formaldehyde can be detected in the solutions

if the distance between the lamp and test tubes is

six inches or more.
3. The (quantity of formaldehj^de formed is in-

creased if a plate of calcite is interposed, and in this
case the distance between the lamp and test tubes
can be reduced with advantage.

4. The quantity of formaldehyde found is increased
if the solution contains calcium or potassium bicar-
bonate.
The amount of formaldehyde found, though ab-

solutely definite, is \er\ small (i to 2 parts in 100,000),
the reason for this being twofold. The absorption
band of carbonic acid lies near to X— 220MM and the
intensity of the radiation of the mercury lamp at or
about this wave-length is exceedingly small, so that
the velocity of formation of formaldehyde must
necessarily be very slow, even assuming' that the
whole of the radiation is absorbed. A second factor
is that formaldehyde in dilute aqueous solution is

decomposed by very short wave-length light. Indeed,
a o-oi per cent, solution of formaldehyde through
which carbon dioxide is passed is entirely decomposed
in 24 hours if placed at a distance of 4 inches from the
quartz mercury lamp. It follows, therefore, that the
formaldehyde "found in the solutions described above
is only the excess of that formed over that decom-
posed. The very short wave-length radiations are
more absorbed by air than is light of wave-length
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220yLi/u, and thus an explanation is found of the fact
that a minimum distance between reaction vessel and
quartz lamp is necessary for positive evidence to be
obtained of the production of formaldehyde. Since
calcite absorbs all rays of shorter wave-length than
2i^fj./j., the amount of formaldehyde is increased if a
calcite screen is interposed and the minimum distance
between lamp and test tube becomes no longer
necessary.

In view of our two series of positive results it is

surprising that Spoehr finds himself unable to confirm
this reaction, since the evidence we have obtained
seems to us to be conclusive. In his paper Spoehr
states that he used the straight form of mercury
lamp, and in this may be found a possible explanation
of the failure which he has recorded. It is a known
fact that the quartz mercury lamp deteriorates after
use and loses its power of radiating short wave ultra-
violet light. Prof. Allmand has proved this de-
terioration of a mercury lamp of the straight form
and has been kind enough to communicate his results
to us. It may be suggested that this fact explains
Spoehr's failure to observe any formaldehyde, the
necessary ultra-violet radiation from his lamps being
too small in amount. We have noted that the
U-shaped lamp does not deteriorate, or, if so, very
slowly, since our lamps after many months' con-
tinuous use still ozonise the oxygen of the surrounding
air, a photochemical reaction which is known to be
stimulated by very short wave-length light (X = 2oo/j-/j.).

The great dilution of the formaldehyde necessitates
the use of a colorimetric test for its detection. In
view- of Willstatter's statement that the Schryver test

is given only by formaldehyde and hexylenic aldehyde,
this reaction lias commonly been accepted as positive
evidence for formaldehyde. We have, therefore, em-
ployed this test, having at the same time proved for
our own satisfaction that it certainly is capable of
detecting formaldehyde at concentrations of i in
1,000,000.

'

E. C. C. Baly.
I. M. Heilbron.
W. F. Barker.

Correlation of Upper Air Variables,

In view of the importance of the subject, a few
remarks with regard to the note in Nature of May
19, p. 684, on " Correlation of Upper Air Variables"
may perhaps be permitted me, chiefly with the
object of making clear the real issues in this question.
Dines ^ found very high coefficients of correlation
(of the order of o-8) between various upper air

variables, specially with pressure at 9-kilometre level.

This led to the formulation of the Dines-Shaw theory
of the sub-stratosphere and the regions above 9
kilometres as the real seat of origin of meteorological
causes. In 1920, Chapman ' applied certain statistical

corrections to the coefficients of correlation found
by Dines and raised these to -f-ioo in several in-

stances. A correlation of -}-i-oo establishes absolute
causal nexus. A conclusion of this nature demands
close scrutiny, specially as it is being widely quoted
and applied in current writings.' In a recent memoir *

noticed in Nature * I have examined the statistical
analysis in some detail.

As regards Chapman's work, my chief criticism is

this : he has neglected entirely the effect of correla-
tion between " errors " of measurement. Taking

' M.O. No. 2106, Geopliys. Mem. 2, 1912 ; M.O. No. 220c, Geophys.
Mem. 13, 1919, etc.

• Proc. Roy. Soc. 98 A (1920), pp. 235-248.
• M.O. No. 22oi, Geophys. Mem. 19, p. 215 ; Sir Napier .Shaw, " The

Birth and Death of Cyclones."
• Mem. Ind. Met. Dcpt., vol. xxiv. Part ii., " On Errors of Observation

and Upper Air Relationships."
• Nature, May 19, 1923, p. 684.
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these into consideration, my analysis shows that :

(A) the statistical correction may easily become
negative ; that is, the true correlation may be
considerably lower than the observed correlation.

On the other hand, if " errors " are independent
(or as my analysis shows, for particular values of

correlation between errors), then (B) the correlation

may be positive as found by Chapman, and the true

correlation higher than the observed. The question

is : under which category (A) or (B) above does the

work of Dines fall ?

In the case of a balloon meteograph, all measure-
ments are made on one and the same trace,* and the
heights are calculated with the help of Laplace's
formula.^ This formula involves both pressure and
temperature, and a detailed examination shows that
it serves to introduce, through " interpolation,"

correlation between errors of measurement in pressure
and temperature. Besides this " interpolation

"

effect, correlation may also be introduced through
what Karl Pearson * calls the " atmosphere " of

measurement and through correlation of successive
judgments.* It is, therefore, not improbable that
Dines's work falls under (A) and gives values of cor-

relation coefficients higher than their true values.

My contention is this : (C) in the absence of definite

proof that Dines's work falls under (B), Chapman's
corrections cannot be accepted as real, and, to be
on the safe side, Dines's coefficients must be looked
upon as giving superior limits to the true correlation.

Douglas ^^ found the values of correlation between
pressure and temperature at 10,000 feet to be 0-65,

which is considerably lower than Dines's figure 077
(and still more so than Chapman's corrected value).

I quoted Douglas's result, as I thought his work to

be free from the peculiar " interpolation " correlation

introduced by the use of Laplace's formula. On
this view, Douglas's work would probably come under
(B) and would give values of correlation lower than
true values. I now find stated in the note in Nature
that I have fallen into error in thinking " that
Douglas's coefficients are based on true heights."

(The fault, however, is scarcely mine, for Douglas
himself definitely stated ^^ that his observations
" refer to actual heights above mean sea-level, and
not to aneroid heights.") On the present view,
Douglas's work also would probably come under (A)

above, and even 0-65 would seem to be too high a
value for the true correlation. This corroborates
my contention (C) that Dines's coefficients are
probably too high. It is, therefore, clear that the
rectification of my error has further strengthened
my conclusion. I may note in passing that the low
values of the coefficients obtained by Douglas may
be easily explained in accordance with my analysis
if we assume that the magnitude of the correlations
between errors of measurement are lower in his case.

In my other memoir " I pointed out certain
statistical discrepancies in the coefficients published
by Dines. It is stated in the note in Nature that
I seem " to have confused the T„ used by Dines,
namely, the mean temperature between i and 9
kilometres, with the mean temperature between o
and 9 kilometres," and that this supposed confusion
on my part " fully explains the discrepancies " noted
by me. I am unable to agree with this, as I do
not think I have made any confusion between the
two mean temperatures referred to above. On p. i

• M.O. No. 210/, Geophys. Mem. 6, 1914.
' M.O. No. 223, " Computer's Handbook," Section 2.

• Phil. Trans. 198 A, 1902, " Errors of Judgment," etc.
• Egon S. Pearson, Biometrika, xiv., 1922.
" Quar. Jour. Met. Soc., xlvii., January 1921, p. 28, etc,
" Ibid. p. 25.
" Mem. Ind. Met. Dept., vol. xxiv. Part I., " The Seat of Activity in the

Upper Air."
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and p. 3 of my memoir I have
that r, represents the mean ten
o and Z kilometres, and I li;t\r . ;• i /

«

distinct throughout. It is tru- i . • . ituted
dTt=dT„, but this is quite <liiJciciii lioin ,

itting

T,=T^, since dT, and rf7„ are lx)th si.-; 1 1 d
differences (which would ultimatelv l>e summcu I

averaged out) and not analytic diffcrentiaLs. I i

substitution is further discussed on p. of my meinuii

.

Now if this substitution is justified, then it follows
from Laplace's equation that : (D) in the t as< of

the figures published by Dines it is actual! \

to obtain higher values of the correlation co' ^

at levels considerably lower than 9 kilometres, in
view of the assumption involved it is, however,
necessary to test (D) by direct examination of the
data concerned. But in the absence of «»uch ex-
amination it is not sufficient to stat<

crepancies can be explained."
To sum up, the main problem is to find ;(«] Hit- true

correlation, and (6) the region of the best correlation
in the case of upper air variables. It would seem
that in view of (A), (C), and (D) above, the work of
Dines and Chapman (which is flatly contradicted by
that of Douglas) cannot be accepted as final either
as regards (a) or as regards [b). F'urther advance is

not possible without a thorough statistical scrutiny
of the original data.
May I, therefore, suggest that (i.) the original

material of Dines and l3ouglas (as well as other
fresh material, if available) be published with clear
statements about methods of measurement employed
and actual formulae (rigid or otherwise) used for

computation of heights, and that (ii.) such material
be submitted to some statistical expert like Prof.
Karl Pearson for examination and report.

P. C. Mahalanobis.
Presidency College, Calcutta,

June 20.

The results of the British Registering Balloon
Ascents are pubUshed in full by the Meteorological
Office in the Annual Supplement to the Geophysical
Journal. A full description of the instruments,
methods, and formulae used have also been published
by the M.O., and will be found in the " Computer's
Handbook," M.O. 223, Section II., subsection ii.

They are open to anybody for use, and if Prof.
Mahalanobis will carry out the computation he
desires he will earn the thanks of meteorologists.

It is difficult, however, to see how Prof. Maha-
lanobis can obtain a perfectly correct correlation
coefficient, in view of the fact that, with a coefficient

of 0-70 based on 400 observations, the causal standard
error is as high as 0-025. This fact suffices to explain
the differences between Dines's and Douglas's results,

which can scarcely be called a " flat contradiction."
With reference to Prof. Mahalanobis' assumption,

that dTf =dT„, it may be pointed out that the result

of making this assumption is discussed in the papers
to which he referred, and also that no claim to
extreme accuracy in the correlation coefficient is

made by Dines. (See M.O. 2106, bottom of p. 43,
and p. 44, line 11 ; also Beitrdge zur Physik der

freien Atmosphdre, V. Band, Heft 4, pp. 222, 223,
and 225.) The Writer of the Note.

Tubular Cavities in Sarsens.

With regard to Mr. F. Chapman's letter on the
probable aeolian origin of sarsen rock (Nature,
August 18, p. 239), and his reference therein to my
previous note, may I say that I was not referring to
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the holes so frequently present in the blocks—which
I was told, when a student at the Royal School of

Mines, some forty years ago, might be due to the
presence of roots and rootlets in the sand before
consolidation—but to a special case in which all the
details suggested, from my previous knowledge of

such things, the work of marine or esturine annelids.

Without having seen what I saw, Mr. Chapman
questions the validity of the grounds for the
suggestion.

There is no evidence that the blocks to which I

referred originated in the Bagshot Sands. They may
have been associated with the Reading beds.

Assuming that all the tubular cavities in sarsens

were caused through the presence of roots and
rootlets in the original sand, what evidence is there

that such roots grew in situ ? It may have been
driftwood. Plenty of such wood is to be found, in

a lignitic and pyritised condition, in some of the
Bagshot beds. I have seen some sarsen rock passing
into conglomerate, indicating the proximity of littoral

conditions.

It would be of interest to know if Mr. Chapman has
found any grains of comminuted land shells, burrows
and bones of animals, and burrows and remains of

insects in the consolidated dune-rock he describes.

C. Carus-Wilson.
Strawberry Hill, Middlesex,

August 18.

Barometric Pressure in High Latitudes.

Mr. R. M. Deeley's reply in Nature of August i8

my letter in the issue of June 21 does not meet my
objection, and since he repeats the misleading state-

lent that surface pressure is low at the poles it seems
lesirable to come to a closer definition of terms. In
ly letter I made it clear that surface pressure was
be regarded " high " at the poles, not so much in

Relation to the absolute value as with respect to the
)elt of minimum pressure—the theatre of maximum
pyclonic activity—about latitude 60° N. or S. ; but
"Ir. Deeley under the general term " Arctic regions

"

Ices not distinguish between the sub-polar regions

Ibout 60° N. or S. and the true polar regions about
N. or S.

In maps produced by the late Prof. H. Mohn in his

masterly discussion of the scientific results of the

Fram expedition of 1893-96, which confirm in a
remarkable way previous work of the late Dr. A.

Buchan (see, for example, " Encycl. Britannica,"

191 1 edn.. Polar Regions), it is shown that in winter a
ridge of high pressure (over 762 mm.) is located across

the North Polar basin connecting the great Canadian
and Siberian high pressure areas, and separating the

deep barometric minima of Bering Sea and Iceland

(748 mm.), and that this is the season when the

pressure gradient is steepest on the north side of these

minima, just as it is on the south side. Dr. G. C.

Simpson's maps embodied in his famous Antarctic
volume are no less emphatic about relatively high
surface pressure around the South Pole, even on that
part of tne area which is high plateau, and the fact that
the expression " Antarctic Anticyclone " is nowadays
a household word among meteorologists, geographers,
and geologists alike ought to prevent unqualified
statements to the effect that the South Pole is a
centre of low surface pressure. It has been found
that towards both poles pressure decreases from lat.

40° N. or S. at the height of about 6000 feet, but at
the surface the total effect of all layers is to pro-
duce that slight excess of pressure which permits the
polar outflow of air which Mr. Deeley admits does
take place.
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Mr. Deeley then goes on to say that he has
attempted to explain why these outflowing polar
winds do not reach low latitudes. But any one who
thinks in terms of daily weather changes instead of

in the cast-iron terms of average wind and pressure
charts must realise that polar currents do have
abundant opportunity of reaching low latitudes at

irregular intervals, this, furthermore, being a foremost
point in the theory of Prof. Bjerknes. There is

nothing which so paralyses meteorological thought as
the habit of regarding rhean charts as though they
represented actual unchanging conditions rather than
merely the generalised expression of conditions which
are perpetually varying to such an extent that the
average type depicted is comparatively seldom
realised, is generally to a greater or lesser extent
distorted, and occasionally altogether subverted or
inverted, as during our spells of east wind in the belt

of " westerlies."
Finally, whatever effect the stratosphere may have

on pressure at sea-level, Mr. Deeley appears to forget
that the broad facts of low winter pressure over the
oceans and high continental pressure are mutually com-
plementary, as also the reverse distribution of high
summer oceanic pressure and low continental pressure,

and are well known to be due to seasonal contrasts
of surface temperature, the difference of both pressure
and temperature being greater in winter.

L. C. W. BONACINA.
27 Tanza Road, Hampstead, N.W.3,

August 19.

Is there a Change Of Wave-length on Reflection

of X-rays from Crystals ?

A. H. CoMPTON [Phys. Rev., 21, 207) has recently
shown that there is a change of wave-length when
X-rays are scattered by an amorphous substance. If

reflection of X-rays from crystals is a special case of

scattering it would seem that there might be also a
change of wave-length on reflection. Assuming such
a wave-length change, we have for reflection from a
single plane of atoms

(I)
cos^i

X,

cos 6,

where Xj and Xg are the incident and reflected wave-
lengths and ^j and 0^ are the grazing angles of
incidence and reflection respectively. For reflection

from successive planes of atoms we have

(2)
d sin 6^ d sin 6^ _

Xi Xj

where d is the grating space of the crystal and n is

the number of vibrations (an integer) difference be-
tween the waves reflected from two consecutive
planes. Also we have Compton's change of wave-
length formula

(3) . . . X2=Xi+27Sin2(^i+(^2)/2,

where 7 =A/mc =0-024 A.U.

From these three relations the formula for the in-

cident wave-length X^ can be found in terms of d and
^1, which is the angle measured experimentally. Let
X' be the apparent wave-length obtained from Bragg's
law wX' = 2fi sin

('i.
The relation between X' and Xj

is found to be

(4)

7»sinM,
1 ' Xj +7

From this it appears that X' is greater than \, the
true wave-length, by about 0-024 A.U. Also it appears
that X' is less for higher orders of reflection, a result

I 2
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which has been observed cxj' ly by Sten-
strttm and also by Duane and I \Phys. Rev.,

16, 532). The latter find that the dulcrence between
the values of X' when the tungsten line 1-473 A.U.
is reflected in the first and second orders from calcite

is 0-00015 A 0-00009 A.U. Formula (4) gives a differ-

ence of 0-00007 A.U., which is within experimental
error of the observed difference. However, this

difference may also be explained on the assumption
of a refractive index for X-rays.

X-ray wave-lengths are also measured by observing
the angle of deviation (^1 -^-^^ between the reflected

and incident ray. This is particularly the case when
the photographic method is used (Siegbahn, Dershera,
Ovem and others). Let X' be the apparent wave-
length when 9^ + 0^ is observed so that nX' = ai sin

(*i +^a)/2- We now have a difference between X'

and X on our theory given by

(5) X'-X'=yCOS«0,

to the first power of 7. For the lower orders of
reflection this difference is approximately 0-024 A.U.,
which should be easily observable. Ovem {Phys.
Rev., 14, 137) has found X' for the above line. Com-
paring with Duane and Patterson's value of X' for

the same line we find the experimental value of X' -\*

to be 0-0005 A.U., which is within experimental error
of zero. This would seem to be decisive evidence
that there is no change of wave-length when X-rays
are reflected from a crystal.

G. E. M. Jauncey.
Carl H. Eckart.

Physics Laboratory, Washington University,
St. Louis, Mo.', U.S.A., July 3.

On the Structure of the Molecule.

The difficulty of reconciling the atomic systems of

Bohr and of Langmuir, and of accounting for the
attraction between atoms to form molecules and
chemical compounds, might perhaps be elucidated in

the following way.
If the analogy between atomic structure and

astronomical planetary systems holds good, the atom
is essentially a two-dimensional figure, while matter,
which is composed of atoms, is essentially three-
dimensional.

If then combination takes place between two or
more atoms, it would be reasonable to suppose that

-X® @ ®

Fig. I.

this does not take place in the same plane as the
electronic orbit—an idea which is borne out by the
work of Bragg on crystal structure.

We may suppose combination to take place some-
what as follows, in the formation of HjO :

—

If the plane of electrons be represented in Fig. i

by the dots, it would be quite possible, if an electron
were to be drawn out of the normal plane of each
atom as indicated by the arrows, for it to form part
of two atoms while revolving in a similar orbit to

the original one but, owing to its divided allegiance,

in a different plane. It would seem, however, that
it would very soon take up a position directly between
the two nuclei, when it would become static.
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In the case of hydrogen, which has only a sufli'

positive charge in the nucleus to hold one no;';

electron, if we suppose two electrons to l>e <!

of the plane—one from each atom—the
j

from the oxygen atom would be negative m ;..!!.

forming a negative link between two positive nu' It

:

This would perhaps explain the quite unique position
of hydrogen in chemical combinations.
The system could be applied quite readily to rr- r.

complex molecules. Hragg's model of the tar'

acid molecule (see Nature of June 9, Supplenieni,
p. ix) is readily amenable to this way of treatment.

<o) (§

G Q

Q
Fig. ».

as the accompanying diagram (Fig. 2) will show, the
electrons coming out of their respective systems being
shown surrounded by a square.

It will be seen too from Sir W. Bragg's drawings
that the links may easily be conceived as being in

planes which would not interfere with the orbital
motions of the remaining electrons.

The suggestion is then that, in the formation of
the molecule, both dynamic and static electrons have
their place, and this will throw considerable light on
the nature of the links between the two or more
positive nuclei. A. Pearsk Jfnkin.

Trewirgie, Redruth, July 20.

A Primitive Lens.

If a wire of J to J mm. diameter be bent into a
closed circular loop of about 8 mm. diameter and
dipped in water, or a transparent oil such as castor
oil, a stable liquid film can be readily obtained
covering the loop. A thin dished metal disc with a
circular hole in the centre is a convenient alternative
to the wire loop. Liquid can be easily added or
removed without breaking the film, so as to vary the
curvature of the liquid lens so formed. Such a lens,

though far from perfect, may be made to give a
magnifying power of nearly 5 over a small field.

It is conceivable that some of the very fine work
done in Egypt, long before the invention of " optical

"

glass, may have been made possible by the use of a
liquid lens of this kind. The phenomenon might
easily have been accidentally observed ; for even a
drop of water lying on a greasy surface gives a small
but appreciable magnification of the surface which
it covers.

By using a thicker wire (about 2 mm. diameter)
and less liquid, a diminishing lens may be made in

the same way.
R. A. S. Paget.

East India House, 74 Strand,
London, W.C.2,

August 14.
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Baluchitherium osborni and its Relations.

By C.

THE history of the discovery of the various frag-

ments of Baluchitherium, which have enabled

Prof. Osborn to make the preliminary restoration here

reproduced (Fig. 5)/ is interesting. In 1910 the present

writer was fortunate enough to obtain bones of numer-
ous extinct animals in the early Miocene deposits of

Baluchistan. Nearly all of the animals were strange

and, except for such of them as had previously been

FORSTER-COOPER.

into a pair of stout, downwardly turned tusks (Fig. 2).

Neither skulls nor jaws appeared to be of sufficient

size to belong to the animal which possessed the atlas.

In fact, the former animal appeared to be nearly twice

the size, and on these grounds separate genera were
made, Baluchitherium for the larger form and Para-

ceratherium for the smaller.

A few years later the Russian palaeontologist

Borissiak discovered the remains of a very similar

large animal in Turkestan, which he named Indri-

cotherium, but he likewise failed to get the skull.

This regrettable lacuna in our knowledge has within

the last few years been filled by the discovery of a
nearly complete skull in Mongolia, a discovery which
we owe to Granger, of the American Museum of Natural

Fig. I.—Atlas of Baluchitherium with one of a modem rhinoceros.

obtained by Dr. Pilgrim of the Indian Geological

Survey, were previously unknown. Among them an
atlas, the first bone of the neck (Fig. i) and an as-

tragalus, one of the principal bones of the ankle, were

of such astounding size as to proclaim themselves as

belonging to an entirely new form of mammals, and
one larger even than the elephant. Beyond the fact

that the bones belonged to the Perissodactyla, a group

which includes the horses, tapirs, and rhinoceroses,

together with some extinct families, nothing further

at the time could be said of them.

Fig. 2.—Lower jaws of Paraceratherium, showing the unusual feature,

for a rhinoceros, of procumbent lower tusks. The length of the actual

specimen is 30 inches.

During an expedition to the same place in the follow-

ing year further remains were obtained, which com-
prised other vertebrjE, limb and foot l)ones of this

large animal, together with teeth of a large but primi-
tive rhinoceros, some fairly complete skulls, and a
lower jaw of a size to correspond with the skulls. The
lower jaws, although obviously belonging to a rhinoceros

t some sort, and one of considerable size, showed a
unique feature in that the two front teeth were modified

' Prof. H. F. Osbom in Natural Hislory, vol. xxiii. (New York), gives
an excellent and fully illustrated account of Baluchitherium and its relations
to other rhinoceroses. There is also a figure of the skull found in Mongolia.
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Fig. 3.—Femur and humerus of Baluchitherium.

History's expedition to China. This skull is five feet

in length, and thus all requirements as to size are
abundantly filled, and with it enough bones from
Baluchistan, Turkestan, and China (the wide separation
of these areas shows the great range of distribution
of the animal in former times) are known to enable
us to make an approximate restoration, and to give
us a reasonable idea of what the animal looked like

while still alive.

Baluchitherium on reconstruction proves to be a
very strange animal. The limbs are as large as those
of an elephant, and in some points are not unlike them
(Fig. 3). The feet, however, are entirely different in

structure, the fingers and toes, of which there are only
three to each foot, are much flattened, while the meta-
carpals and tarsals are enormously elongated (Fig. 4),
so much so that the wrist is elevated nearly a yard
above the ground, three times as high as the corre-
sponding measurements in the elephant. Of the three
toes, the central one is much the largest, the two
lateral ones being pressed close to its sides, rather like

the splint bones of the horse, though here the side toes
are complete. There are some very curious, and as
yet not fully understood resemblances to the horse in
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certain of the foot bones, and notably in the neck.

The neck bones, in fact, of all the many animals with

which Baluchitherium has been compaired, come

Fig. 4.—Toe bone of Baluchitherium, 15 inches long, with the corresponding
bone of a modem rhinoceros for comparison. Larger bones than the
one figured have been found.

nearest in proportions and shape, though of course

not in size, to those of the horse. They show, however,
one feature, which is unique in mammals and can only

be paralleled in certain of the gigantic extinct reptiles,

in that the lateral canals through which a blood-vessel

runs are hollowed out into large cavities. These are

so large that the central portion of the

vertebra is reduced to a thin vertical parti-

tion, and in section 2 the bony parts of the

centrum have a I shape ; in fact Baluchi-

therium, in order to combine lightness with
the necessary strength, has hit upon a

design well known to engineers in the con-

struction of girders.

Owing to the size of the limb bones and
the height of the feet, Baluchitherium must
have stood from twelve to thirteen feet

from the ground, and with its horse-like

neck and five-foot skull, an enormous skull

length for a land mammal, must have had
an over-all length of at least twenty-three

feet ! One curious point in all this bulk
is that the head seems almost too small

for the body !

The gigantic size of this animal can best be seen

from the figures of Prof. Osborn ^ of his restoration of

• A cast of one of these vertebrae in section, together with the original
bones of Baluchitherium, can be seen in the palaontological gallery of the
British Museum (Natural History).

' Loc, cit.

Baluchitherium (Fig. 5) compared with a wintr

rhinoceros drawn to the same scale. It will be noin i <!

that Baluchitherium, as restored, is considerately

higher in the fore than in the hind quarters. This is

a perfectly reasonable restoration on the assumption
that the animal very probably fed upon the leaves i>i

trees, but until the limb bones of a single aiiiJi tl

are obtained it cannot l^e proved. An altemati\<

restoration, also by Prof. Oslwm, more on the lint

of an ordinary rhinoceros, gives a somewhat different

appearance.

The relationships of this anim
'

i^

obscure.

It is certainly a rhinoceros, but unlikt any knuun
form, modem or ancient. In the teeth and skull,

except for strong downwardly turned upper tusks, it

is like the extinct hornless Aceratherine rhinoceroses,

but the " horsehke " features of the feet and neck
preclude any close connexion. There is no suggestion

of any but superficial resemblance to the horses,

from which the tooth structure alone would at '

exclude it. In fact it will be necessary' to go

a long way in time to find the starting-point of liaiu

chitherium, and this point is at present unknowTi,

although the present writer has suggested the littl'

Eocene Triplopus, a rhinoceros-hke animal with certain

horse-like features in its limbs, as a possible signpost.

In his reconstruction Prof. Osborn has restored

the fragment of lower jaw on the lines of the lower

jaws of Paraceratherium (Fig. 2). The relations of

these two forms are not yet clear. Baluchitherium is

nearly twice the size of Paraceratherium, which is

rather too large to be accounted for as a sexual differ-

ence. Moreover, there are a number of differences in

Fig. 5. -Restoration of Baluchitherium, with outline of the white i Jnoceros for

comparison. (After Osborn.)

the skull and teeth which render it probable that the

forms are really different. It is much to be hoped

that the American expedition will be successful in

finding the front part of the lower jaw of Baluchi-

therium, which will go far to decide the point.

Nutrition Problems during Famine Conditions in Russia.

By Prof. Boris Slovtzov, Professor of Biochemistry at the Medical Institute for Women at Petrograd,

T AM glad that it has fallen to^my lot to be one of the
J- first physiologists to get through the cordon which
has almost come to be considered as a kind of a second
Chinese Wall. Russian scientific men have been cut
off from Europe for about eight years, and have there-
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fore been obliged to follow their scientific work in

their own way.
Now that we are gradually becoming aware, through

the literature and by means of personal obser\ation

.

of the intensive work that has been done in the West
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especially in England and America, we realise to our

dismay how much we are behind in our results, and how
bad are the Conditions under which we are working

and are likely to work for some time. We have, how-
ever, in accordance with our possibilities, achieved a

certain amount of work which, I hope, may be of

interest to our colleagues in physiologyand physiological

chemistry. I can only give the main results we have
obtained, but it provides an insight into the trend of

scientific thought which has prevailed in Russia during

the period of isolation.

Soon after the post-War conditions had brought

about a state of affairs in which it became difficult to

feed the population and the available food became less

and less, Russian scientific men were faced with the

task of investigating various nutrition problems. A
number of emergency substitutes such as bran, oil-

cakes, straw, etc., were suggested to the public. It

became necessary, therefore, to establish a standard

according to which the nutritive value of the different

substitutes could be assessed. As in Germany, it

became at first necessary to prepare bread with various

grasses and to mix large quantities of potatoes in the

flour. The conditions under which a bread could be

prepared that could be employed as a basal-food

product had to be worked out. It became necessary

to make use of the experience of other countries,

especially Austria. At one time the advisability of

feeding on whole-meal bread, as was done in Italy, was
considered. This, however, was found unsuitable and
uneconomical. Then we had to set to work in order

to find out how a number of natural foods such as

plants and roots. Lichen islandicus, Laminaria digitata,

could be utilised. With this purpose in view, a series of

metabolism experiments were carried out with bread

to which these substitutes were added. The most
successful results were obtained with Laminaria, of

which 70 per cent, was utilised by the system ; 25 per

cent, of Iceland moss and quantities up to 50 per cent,

of various green plants were also found to be assimilated.

Of course plants are not utilised well, owing to the high

content of cellulose, and several methods were con-

sidered in order to overcome this difficulty. One way
considered was to pulverise the cellulose and free it

from lignin; another, to bring the cellulose into a

soluble state.

In this connexion a Swedish preparation known as
" Swedish flour " was of interest to us. This product

consists of pure cellulose and is ideal in its physical

consistency. It is light, porous, and does not irritate

the intestine in the slightest degree. Metabolism

experiments have, however, revealed that the output

was equal to the intake, and that there was no utilisa-

tion of the product. Occasionally the output was less

than the intake, and in these cases the deficit could be

accounted for quantitatively as methane in the expired

air.

The attempt to utilise bran in its entirety was of

greater interest. The bran was mixed and fermented
with lactic organisms at 40-45° C. for 15 hours. The
cell-membranes were thus disorganised and the cell

contents were m'ade available. This can also be
attained by means of autolysis by increasing the

acidity with lactic acid to a strength of o"i-o"i5 P^^
cent. When autolysis is complete, flour can be added
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. and the mixture made into dough and baked. Bread

prepared in this way was found to be utiHsed 5-6 per

cent, better than a control bread, especially as regards

protein. It contained a large amount of protein

matter and vitamins. The liquid obtained by auto-

lysing in acid medium or by fermentation with lactic

organisms can also be utilised mixed with agar and
gelatin as a nutrient medium for organisms.

A special commission was engaged in investigating

the nutritive yeasts. The physiological and medical

part of this investigation was worked out under my
own supervision. It was established that nutritive

yeast, beer yeast, and dried yeast form ideal foods rich

in protein. Up to 85-90 per cent, of the material is

assimilated, and palatable dishes can be prepared from
it. Yeast alone cannot sustain life, as it does not

contain fats and vitamin-A. If, however, yeast is

mixed with a good fat it is capable of maintaining the

existence of rats and mice.

Yeast, like meat extracts, promotes the secretion

of the gastric and pancreatic juices, and greatly

stimulates the action of salivary amylase and of

trypsin. An adult organism can tolerate as much as

100 gm. of yeast without harm. Only a slight increase

in the output of uric acid was observed. I am not

going to discuss now the pharmacological side of this

food, but I may say here that it stimulates growth in

children and in animals, and that it increases the

formation of haemoglobin in blood in general.

Our interest in yeasts for nutritive purposes made
us also investigate the part played by " mineral "

yeasts which the Germans cultivated on ammonium
sulphate and glucose. These are usually a mixture of

bread yeast and Mycoderma cerevisice. They were

found to be of Httle use for nutrition purposes.

Much more interesting were the results we obtained

with the so-called " Fetthefe." The Germans wanted
to utilise this substance as a source of fat, but were
not successful. We adopted a different procedure from
theirs. Cultures of Endornyces vernalis under certain

conditions can produce as much as 18 per cent, fat

calculated on dry matter. The investigation of the

fat has shown that it mostly consists of triglycerides

and resembles olive oil in composition. It is ^ell
assimilated. To prepare the fat by cultivating the

organism in bottles was of course too expensive, and
we adopted the following method of cultivation.

Potatoes and other vegetables poor in fats and protein

were sterilised and inoculated with Endornyces vernalis.

After 5-6 days' growth the medium was dried. The
product thus obtained is rich not only in carbohydrates

but also in nitrogenous substance and in fat, and can,

like the flour, be employed as a new article of food.

As such it can be assimilated by human beings. Ex-
periments are now in progress for the purpose of

applying this process to animal nutrition.

When the famine abated the dietetic investigations

became less urgent. Russian physicians and physio-

logists, however, collected interesting material con-

cerning starvation. It is difficult to imagine the

degree of starvation. The table below gives the

official standard ration of the population according to

status and age for most categories of Russian populace.

Human life could not continue under such conditions,

and the mortality was great.
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Current Topics and Events.

It is announced in the Times of August 28 that

Prof. A. G. Green, director of research of the British

Dyestuff Corporation, has resigned his post on account
of " dissatisfaction at the lack of technical knowledge
on the board of directors, and his belief that the

permanent establishment of the dyestuff industry in

this countr\'- is impossible under these conditions."

In Great Britain it is common for power to be in the

hands of people without the scientific knowledge
essential to make the best use of it for industrial and
social progress ; and Prof. Green has proved by
experience what has often been pointed out in these

columns and publicly stated by scientific workers in

various industrial fields. In political appointments
the same principle is adopted of placing the power
over scientific departments in the hands of politicians

without regard to their scientific knowledge or training.

Sir William Joynson Hicks has, for example, just

been appointed to succeed Mr. Neville Chamberlain
as Minister of Health—this being the fourth Govern-
ment post he has occupied in less than a year. Though
it is accepted that a Chancellor of the Exchequer
should know something about finance and a Solicitor-

General something about law, apparently a Minister of

Health need not know anything about science in order

to control the manifold activities of a department
mainly concerned with scientific problems.

A SENSATIONAL report of a change of level of the
bed of the Atlantic between Cape Town and St.

Helena was made on the authority of the Eastern
Telegraph Co. last week. It was stated that a cable

repair-ship found a depth of three-quarters of a mile
at a place where the chart showed a depth of three
miles when the cable was laid in 1899. Changes of

level of the ocean floor have often been brought to
light by soundings, but the actual rise or fall is

reckoned in a few feet or fathoms, and nothing of

such a stupendous character as a change of more than
two miles has ever been established by surveys.

Decrease of depth could, of course, be caused by
accumulation of the products of an eruption of a
submarine volcano, and in such an event the rise of
level would be local and the material would sooti be
worn down. Both Vesuvius and Etna began their

careers as submarine volcanoes, and Sir Archibald
GeJkie records a number of submarme eruptions in

his "Text -book of Geology," though nothing
approaching the building of such a pile as would be
required to produce the difference of level reported
above. All that can be said at present, therefore, is

that an actual uplift of the dimensions reported in so
short a time is unthinkable and that the accumulation
of volcanic material to produce the change of depth
is extremely improbable. Confirmation of the accur-
acy of the old sounding as well as of the new will be
required before any scientific significance can be
attached to the report.

Several experiments have been made recently,
both in America and in France, to instal a complete
radio telephonic set in express trains. In the fast
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express train between Hoboken and Buffalo this has
been done. Passengers can continue conversations

with their friends which were interrupted by the

train starting ; they can also receive radio telegrams
from their friends while the train is in motion. In

La Nature for August 18, a technical description is

given of the experiments which have been carried out
by three of the French railway companies in making
such " concert " cars. On the Paris-Orleans railway,

the experimental saloon cars had two loud-speaking

telephones fitted at each end of the cars. Up to a
distance of 210 miles from Paris, the Eiffel Tower'
concerts were heard quite satisfactorily. As a rule

the concerts were better heard than the news items.

When the train goes through deep cuttings the sound
is notably reduced, and when going through long

tunnels it almost disappears. As there are at present

only three large broadcasting stations in the neigh-

bourhood of the railway, and as these are near Paris,

the concert cars have only a limited use. With the

arrangements used it was found that the large radio

telegraphic stations near the Bordeaux-Paris line

produced serious disturbances. When going round
curves also, discordant sounds were heard due to the
friction of the flanges of the wheels on the rails.

" Climbing Mount Everest," the cinematograph
record of last year's attempt to scale the world's

highest peak, was presented in a revised edition with
several new photographs on August 27 at the

Polytechnic Hall, London. Capt. J. B. L. Noel, who
took the photographs, provided an interesting running
commentary as the pictures appeared, while the

orchestra played " Airs of Tibet and Nepal," collected

in Tibet by Mr. J. Howard Somervell, one of the party
of four who made the first attack on the summit.
Frankly an entertainment of great and vital interest,

designed to raise funds for an attempt on the peak in

1924, this pictorial account of the greatest acliieve-

ment in mountaineering has been wisely chosen by
Natural Films, Ltd., to inaugurate by a four weeks'
season the series of travel and interest filtns which
are to be presented to Londoners at this hall during

next winter. While Capt. Noel deliberately em-
phasised merely the sporting nature of the climbing

effort, his pictures show a much wider outlook ; of

particular scientific interest are pictures of the land

forms and the force of the prevalent westerly winds,

and also of the customs and ceremonials of the

Tibetans.

The fourth annual report of the Tidal Institute

of the University of Liverpool describes further

developments in the work of this vigorous young
institution, though much of the work referred to is

not yet ready for publication. Only a few of the

more interesting features can be mentioned here. A
study of the effect on the sea-level at Liverpool, of

winds operating in the Irish Sea and in the Atlantic

Ocean respectively, shows that their importance is

in the ratio of about 2:3. The purely local winds
seem to be less important than was hitherto supposed.
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The Institute has tmdertaken the analysis of records

for the Australasian Antarctic Expedition, 19H-1914,
the Cope Antarctic Expedition, and the Gold Coast

Survey. It has also prepared for the Admiralty a

chart of co-tidal and co-range lines in the North Sea

constructed on a new plan, namely, by calculation from

the tidal current data, using the dynamical equations

which connect the currents with the surface gradients.

Similar methods have been applied to the tides of

the northern portion of the Irish Sea. Much work
has also been done on the more purely mathematical
branches of tidal theory.

The work of the National Institute of Agricultural

Botany at Cambridge, though only started in the new
buildings in 1921, has made sufficient progress to

justify the issue of an annual journal embodying the

chief scientific results obtaified year by year. In the

first number the director reports on the potato

maturity and yield trials, from which it is already

possible to draw trustworthy conclusions in spite of

disturbances to the results brought about by such

factors as the use of seed tubers drawn from different

districts, and in some cases affected with virus

disease. The barley trials, however, do not as yet

warrant the publication of a detailed account, owing
to unfavourable weather conditions during 1922, but
it is hoped that by the end of the next season it will

be possible to make a critical analysis of the experi-

mental results. The included fifth annual report of

the Official Seed Testing Station indicates that much
wider use is being made of the facilities provided,

25 per cent, more persons having submitted samples,

the increase in the number received from farmers
being 35 per cent. An interesting innovation was a
course of training in seed testing, followed by practical

and theoretical examinations, several of the candidates
being nominated by various seed firms. The journal

(which may be obtained from the Secretary of the

Institute, Huntingdon Jload, Cambridge, price is. \d.

post free) concludes with the report of the Potato
Synonym Committee and a synopsis of recent work
on leaf [roll and mosaic of the potato in Ireland,

read before a special meeting of fellows of the Insti-

tute.

An interesting note by Dr. R. C. Benedict upon
laws'introduced by various States in U.S.A. to protect

rare wild plants is published in Science for July 20.

More than forty species of wild ferns and flowering

plants are protected in Vermont by an act passed in

192 1 ; Connecticut legislated to protect the climbing
fern, Lygodium palmatum, so long ago as 1867, and
has since introduced new statutes extending the list

of protected plants ; it has also enacted that ship-

ments of wild plants, legally sold as from private
land, must bear definite indications of their source,
while written permission from the landowner must
be filed with the county officers. California protects
the Toyon berries (Heteromalis arhutifolia) so much in

demand for Christmas decoration, while practically
all the wild flowers of Yosemite are protected.
Massachusetts has also passed a comprehensive law,
and Dr. Benedict quotes with approval the text of a
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plant protection law recently proposed in Illinois.

The many plant lovers interested in legislation tu

protect British wild plants would probably find the'

numerous legislative experiments in this direction

made by the different States a valuable source of

information on the subject, especially if trustworth>

information can also be obtained as to the degrc*

of success obtained. Dr. Benedict states that

evidence from both botanical and commercial sources

indicates that the Vermont legislation has proved

effective. Some laws have probably been badh
drafted ; Dr. Benedict emphasises the fact that th*

plant must be treated differently from the migratory

animal ; it belongs to the land on which it grows

and, except perhaps in the case of infectious disease

or poisonous plant, the State may not restrirt the

farmer's operations upKJn the land.

At the third annual meeting of the British Chemical

Plant Manufacturers' Association, held in London on

July 18, the chairman (Mr. L. M. G. Eraser), in moving
the adoption of the annual report, directed attention

to the principal aims and activities of the Association.

He said that a great deal of work has been carried out

by its committee in standardising various types of

chemical plants, and that consequently manufacturers

have altered their patterns at considerable trouble

and expense, for the ultimate advantage of chemical

manufacturers. Also, the properties of chromium
steel have been thoroughly investigated, and it is

hoped that a continuance of the work will lead to a

satisfactory solution of some of the problems con-

nected with the use and manipulation of the alloy in

the construction of chemical plant. The technical

chemist is constantly needing vessels capable of with-

standing higher temperature and pressure than ever

before, and the Association is fully alive to the im-

portance of watching and following up the results cf

metallurgical research into suitable alloys for such

purposes. In particular, need is felt for further

technical research on the part of ironfounders into

cast-iron, with the view of obtaining a closer grained

and stronger metal more capable of resisting corrosion

by electrolytic action. It is hoped that the Associa-

tion will be represented on the Cast-Iron Research

Association and other similar research organisations.

An interim report has been presented to the Associa-

tion of British Chemical Manufacturers upon the

training of chemical engineers, which is full of diffi-

culties in regard not only to the framing of a curri-

culum but also to persuading educational authorities

to adapt their methods to new requirements. The

tendency of present-day education is to be too in-

tensive ; a much broader training would be of far

more use to the majority of men. It is to be re-

gretted that, owing to insufficient support being

forthcoming, the Association will not participate in

the Chemical Section of the British Empire Exhibition

next year.

We regret to announce the death on August 26

of J^Irs. Hertha Ayrton, well known in the scientific

world for her researches on the physics of the electric

arc and other subjects.
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Dr. George H. Pethybridge, until recently head
of the Seeds and Plant Disease Division of the

Department of Agriculture and Technical Instruc-

tion for Ireland, has been appointed mycologist to

the Ministry of Agriculture and Fisheries for Eng-
land.

Dr. C. E. K. Mees has described, in the Journal
of the Franklin Institute for August, the way in which
the Eastman Kodak Company has sought to overcome
the chief difficulties that prevent " motion photo-
graphy " from being available for general purposes,

reducing the cost and facilitating the development,
etc., of the film. The " Cine Kodak " weighs about
8 pounds and takes loo feet of film, which is equivalent,

with its smaller pictures, to 250 feet of film of the

standard size. The projector is driven by a motor
so that it is automatic, and has a capacity for 400 feet

of film, which] requires 16 minutes to show on the

screen. A large saving is effected in the cost of the
film by its smaller size, and a further economy is

gained in the majority of cases where only one film

of the subject is required, by treating the exposed
film by a reversing process, instead of making the

positive by printing it on a second film. But " this

is quite a complicated process and requires very

special and complicated equipment " to avoid the

appearance of graininess on the screen, so the Company
undertakes this work itself. By these means the

fifteen cents per second of picture as shown on the

screen, which is about the cost of a standard film, is

reduced to two and a half cents per second ; and as

7 or 8 seconds is a sufficient duration of exposure for

a single scene (such as a waterfall or a game), the cost

for one subject is about 20 cents, and this compares

favourably with the cost of making a negative and
one print in the ordinary way. The film base is

made from cellulose acetate, so that the risk from
fire that the ordinary film of cellulose nitrate suffers

from is practically done away with.

A NEW edition of his work on " The Endocrine

Organs " is being prepared by Sir E. Sharpey

Schafer for publication by Messrs. Longmans and
Co. Part I, dealing with the thyroid, parathyroids

and suprarenals, will appear this autumn, and
Part 2, embracing the rest of the subject and com-
pleting the work, next year.

Our Astronomical Column.

The Total Solar Eclipse of September 10.—This
eclipse is total in south-west California and the ad-
jacent islands ; also in Mexico. There is no official

expedition from the British Isles, but many of the
great American Observatories are sending parties to
observe it. Popular Astronomy for June-July con-
tains an outline of their programmes. The Yerkes,
Washburn, and Goodsell Observatories are occupying
Catalina Island. The Washburn party will measure
the brightness of the corona by the photo-electric cell

;

the Goodsell party will photograph the corona and star-

field with an 8-inch lens, and the flash spectrum with
a grating.

Mt. Wilson and Leander McCormick Observatories
will occupy two stations ; at Point Loma the corona
and star-field will be photographed, also the spectra of
corona and chromosphere ; the interferometer will be
used to determine the wave-length of the green coronal
line and the rotation period of the corona. Their
other station is at Lakeside, near the northern limit
of totality, where the flash spectrum will be photo-
graphed with concave gratings.

The Lick Observatory, and the Students' Observa-
tory of the University of California, will work together
at Ensenada. The polarisation of the coronal light

will be measured, and many other researches made.
The Sproul Observatory is occupying Cuencame,

Mexico, and will photograph the corona both on a
large and a small scale ; also the flash spectrum. The
interferometer will be used to study the rotation of
the corona.
The University of Toronto will study the spectrum

and polarisation of the corona.
The Steward Observatory (University of Arizona)

and the Mexican National Observatory will also
occupy stations in Mexico.
The Lick Observatory will not repeat the Einstein

investigation, believing that the question was suffi-

ciently settled at the eclipses of 1919 and" 1922. The
Goodsell, Mt. Wilson, and Sproul Observatories will
take star photographs for this purpose, though the

star-field is a poor one—less suitable than those of

1919, 1922. Signor Emanuelli, of the Vatican Obser-
vatory, gives a list and diagram of the stars in the
region in Astv. Nach. There are three stars (magni-
tudes 8-8, 8-5, 8-o) with Einstein displacement exceed-
ing i" ; they are likely to be hidden in the corona :

six stars with displacements between i-o" and o-6"
(magnitudes 8 to 9) ; thirteen stars between o-6"
and 0-4"

; fifty-eight stars between 0-4" and 0-2".

Some of these last are fairly bright, one being
(T Leonis.

Internal Motion in the Spiral Nebula Messier
33.—Mr. A. van Maanen contributes another of his
important papers on internal motion in the spiral
nebulae to the Astrophys. Journ. for June.' The
measures were made on pairs of plates taken with the
60-inch reflector, the time interval being 1 2 years

;

.24 comparison stars and 400 points presumably belong-
ing to the nebula were measured. One of the latter
shows an annual displacement of 0-136", so that its

connexion with the nebula is disproved. The
remaining points when plotted show consistent
motions outwards along the arms of the spiral. The
mean annual motion of the nebula as a whole, rela-

tively to the comparison stars, is +0-003" ^^ R.A.,
-0-004" in decl. The motions of the nebular points,
in addition to their outward movements, indicate
rotation in periods varying from 60,000 years for the
inner portions to 240,000 years for the outer ones.
The mean component of velocity along the nebular
stream is + 0-020" ; it increases slightly as the distance
from the centre increases.

Mr. van Maanen gives in full the reasoning which
leads to the conclusion that these displacements are
real. Taken in conjunction with the radial velocities

measured, they indicate a parallax of the nebula of
the order of 0-0005", or a distance of 6000 light-years.
The diameters of the spirals are many light-years (in

some cases hundreds of light-years), but they are much
smaller objects than the Galaxy.
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Research Items.

Skeleton fkom an Ancient Working in

Rhouksia.— In the Proceedings of the Rhodesia
Scientific Association, vol. xxi., 1922-23, Mr. G. Arnold
publislics a report by Sir Arthur Keith on a skeleton

found in an ancient working near the Gwanda Mine.

Sir Arthur Keith thinks that the skeleton may be ten

centuries old. The remains are those of a young
woman about 20 "years old, and the character of the

face and cranium show that she was a negro of the

type so often seen among Matabele and Zulu women.
It is to be remarked that the outer margins of the

crowns of the more anterior teeth have been chipped
during life, as if hard nuts or bones had been cracked
in the mouth. One remarkable feature is the non-
development of the upper wisdom teeth : they have
never been formed, a common occurrence among
European women, but uncommon among negroes.

A Saxon Gold Ring from Yorkshire.—Many
years ago the late Canon Greenwell informed Mr. T.

Sheppard, Curator of the Hull Museum, that a
massive gold ring had been found in a Saxon burial

ground near Drifi&eld, East Yorkshire. Inquiries

were made from a person who was believed to hold

it, but in vain, until recently it appeared in the
window of a Piccadilly jeweller, whence it was pur-

chased for the Hull Museum. It weighs 15 grains and
has a large oval bevel, in the centre of which is a
fine garnet held by a plate of gold ; the face of the
ring is decorated with ornamentation made of fine

gold wire. This seems to be the third record of a

ring of this type, other specimens being deposited in

the Ashmolean and British Museums—the two latter

rings bearing the inscription " Nomen Ehlla Fides in

Christo." Objects of a similar type are described by
Mr. Sheppard in pamphlet No. 134 of the useful series

issued by the Hull Museum.

The Easter Island Statues.—The interest of

archaeologists has been excited by the account by
Mrs. Routledge of the remarkable statues of Easter
Island. Mr. H. G. Beasley, in the August issue of

Man, describes an image only gf inches high, which
he was lucky enough to pick up at a shop on the
Continent. It seems to be of the technique of the
Easter Island statues, the material being a piece of

volcanic ash, once covered with red ochre, which
appears to be the effigy of some worthy, in honour
of whom it was smeared with red, like images in

India, the red being the survival of a blood sacrifice.

The domed head of the image is remarkable, as

Mrs. Routledge found only one example of this type
in the course of her excavations. Her inquiries show
that, in addition to the great statues raised on plat-

forms in Easter Island, a variety of smaller stone
objects were made for personal use, and as niches

are found in the inner walls of the houses, small
images such as this may have been placed therein.

The Evolution of the Paleozoic Flora.—In
recent years considerable attention ha? been given
by botanists to the lines along which the Upper
Devonian flora developed, and the characters of the
Middle Devonian flora of the cherts of Rhynie in

Aberdeenshire have given attraction and urgency
to research into still older plant-remains. This point
is emphasised by Dr. A. C. Seward as president of

the Geological Society of London, in his address
published in the Quarterly Journal of that Society
tor July, 1923 (vol. 79, Proc, p. Ixvi). Unfortunately,
he can hold out but little hope of terrestrial plant-
remains of pre-Devonian age. Vegetation still clung
to the swampy fringes of the continents and islands
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until the epoch of the Rhynie beds. It was not till

Upper Devonian times (p. ciii) that it " had come
into its own, and had colonized the higher and <lrier

ground." The " change in the geological background
had its reflex in the development of green foliage in

place of the almost leafless condition of the older
plants." The rest of this sentence ( 1 to live

m localities either physically or phys: , dry ")

seems to have got somehow out of place, in dealing
with the Archaeopteris flora, Dr. Seward asks how
such plants were adapted to survive the long months
of arctic darkness ; but he feels that we are not yet
" in a position to demand as a necessity either a
shifting axis or a wandering crust." The critical
horizon indicated by the Rhynie peat-bog has been
discussed by F. O. Bower and D. H. Scott (Nature,
vol. 105, p. 681, 1920, and vol. 108, p. 153, 1921) :

and Dr. Scott has recently contributed a paper on
the early history of the land floras (vol. no, p. 606,
1922), which should be compared with Dr. Seward's
address. Dr. Seward, however, carries the survey
farther back, and reviews evidence that is rarely
brought together as a whole. He remarks (p. Ixxv)
that Cryptozoon may be the skeleton of an animal,
but is not a plant. Dr. O. Holtedahl has always
viewed this genus and its allies with suspicion {A titer.

Journ. Sci., 4th ser., vol. 47, p. 85, and vol. 201,
p. 195 ; see Nature, vol. 103, p. 330, and 107, p. 795),
and Dr. Seward has come independently to his con-
clusion that a comparison of its nodular masses with
those formed of calcite in the Magnesian Limestone
of Durham is fully justified. It seems that Crypto-
zoon, with its allies from Huronian to Carboniferous
strata, is destined to go the way of Eozoon.

Crystal Cleavage and Crystal Structlkk.—
Under the above title, Mr. Maurice L. Huggins has
published in the American Journal of Science{vol. 206,

p. 203, 1923) a number of diagrams and descriptions
of crystal-structure, showing the probable position of
electrons along lines representing bonds between the
atoms, and he concludes that (i.) cleavage tends to
occur so as to leave two new crystal surfaces that
are electrically neutral

;
(ii.) if some bonds in the

crystal are weaker than others, cleavage ruptures the
weaker bonds in preference to the stronger ones ;

(iii.) if all the bonds are equally strong, cleavage will

occur between the planes connected by the fewest
bonds per unit area of the cleavage plane. Readers
of Nature have had their attention directed to the
question of crystal strength and crystal weakness in

Sir William Bragg's recent paper on crystal analysis
(Supplement, June 9, 1923, p. v). Mr. Huggins con-
ceives, however, that the splitting of a crystalline

structure occurs between an atomic kernel and a
group of electrons, or between two electron groups or
two electrons in a pair, rather than merely between
two atoms or planes of atoms. A simple illustration

is seen in the two-dimensional diagram of bismuth
structure in Fig. 7. The risk that we run—we who
are not gifted with transcendental powers of intro-

spection—seems to lie in regarding the circular atomic
nuclei, and the smaller electron circles, in such dia-

grams as known physical entities, instead of as points
at which something happens.

An Antarctic Meteorite.—The latest to be issued

of the scientific reports of the Australasian Antarctic
Expedition,"i9ii-i4 (series A, vol. 4. pt. i), is devoted
to a description of the Adelie Land meteoric stone.

The finding, on December 5, 191 2, about twenty miles
west of Cape Denison, of this small black object resting
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on Antarctic snow was a remarkable chance. How
many times since its fall from the skies it may have
sunk beneath the surface by absorption of summer
heat, to be exposed again by ablation, who can tell ?

The description by F. L. Stillwell, and very detailed

chemical analysis by P. G. W. Bayly, show that the

stone, which weighed originally aj lb., is an " inter-

mediate hypersthene-chondrite " containing about

6J per cent, of nickeliferous iron.

Hot Waves in the United States.—The Scientific

Monthly for August contains an article by Prof.

R. de C. Ward, of Harvard University, on " Hot
waves, hot winds and Chinook winds in the United
States." The subject is dealt with scientifically, and
the meteorological aspect is rendered of considerable

interest by the graphic descriptions introduced. Hot
waves or' spells of excessive hot weather occur at

irregular intervals, and continue for varying periods

of time ; they are somewhat common to the summers
of the central and eastern United States. A hot wave
has not acquired the official definition similar to that

attached to a cold wave. The heat is caused by the

southerly and south-westerly winds that prevail in

the front of a weak cyclonic depression as it moves
slowly eastwards across the northern tier of states,

and the air, coming from warmer latitudes, causes

high temperatures, accompanied by high humidity
and generally hazy skies. Under the high and power-
ful sun the thermometer may rise well into the go's

and even to ioo° F. The night is likely to bring

little relief except in the mountains and on the coast,

and the minimum temperatures are often over 70° F.

Occasionally two, or even more, hot waves come in

succession with little interruption. A prolonged hot

wave is commonly accompanied by drought. Hot
waves are most pronounced in July, but they are often

severe in August and September, and maturing crops

are often injured. A detailed description is given of

Chinook winds, which are distinctly of the fohn type,

and are commonly experienced along the eastern base

of the Rockv Mountains ; in these a rise of tempera-

ture from below zero to 40° F. or 45° F. in a few hours

is sometimes experienced. .'J.;.^., ^

Effect of Wind Direction at Jerusalem.—The
Ministry of PubHc Works, Egypt, has recently issued

a discussion, Physical Department paper No. 10, by
Mr. S. Krichewsky, on " Effect of wind direction on
temperature and humidity at Jerusalem." The
author quotes i^iblical passages showing the effect of

the different winds of Palestine. He also refers to

modern information by Dr. Chaplin, who made
meteorological observations at Jerusalem from 1861

to 1883. Statistical research is now made by the

author, using observations from i8g6 to 19x3 by the

Deutsch Palastina Verein published in the "Wiener
Met. Jahresberichte." Observations are used for 7,

13, and 21 hours daily. The north wind which has

been described as cold only causes the mean tempera-
ture to be lower in the winter than when winds are

blowing from other directions ; in other seasons of

the year the mean temperature of this wind is above
the normal ; as a rule north winds are rare. The south
wind is more rare than the north wind, and it seldom
blows in summer ; it is chiefly in spring that a south
wind is warm. The east wind is reputed to be hot
and very dry, its humidity is always below normal, it

is rare in summer but very frequent in winter. The
east wind is the principal factor of drought and it

generally raises the mean temperature above normal,
especially in spring when the desert winds turn into

Strocco. The west wind is damp as naturally as the

desert wind is dry ; it is the most important wind of
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Palestine, and supplies water vapour which produces
rain or dew ; the west is the most frequent wind
throughout the year. The west wind is the real

factor of coolness in spring, summer, and autumn.

The Accuracy of Visual Observation and
Measurement.—The effect of the physiological

properties of the eye on the accuracy of measurement
is considered in a comprehensive paper by Dr. H.
Hartridge appearing in the Philosophical 'Magazine
for July. On purely optical grounds it is deduced
that for white light and a 3 mm. pupil the images of

two objects formed on the retina must be separated
by 2-9 fi in order that they shall be resolved by the
eye. The size of the foveal cones imposes a histo-

logical limit of 3-2 fji, in fair agreement with the first

estimate. The limit to the resolving power obtained
by actual experiments is not very different from this

figure, results varying between 3-6 m and 4-6 n being
obtained by using test objects of various types. An
improvement of roughly 15 per cent, has been ob-
tained by substituting pure green light for daylight.

The visual acuity of the eye for the positions and
movements of contours is nearly ten times greater

than it is for the resolution of double points, and lines.

For the movement of a contour to be perceived it

must cause a cone on one side of the edge of the image
to receive an appreciably stronger stimulus, and that

on the other an appreciably weaker one, than before.

The acuity of the eye will therefore depend less on the
diameter of the cone than on its ability to perceive

small changes in light intensity. Various types of

linear measurements are considered in detail. The
method of coincidences, as in the measurement of an
object by a scale and vernier, is found by experiment
to give very accurate results. The error in the setting

of the image on the retina is less than 0-76 fj., corre-

sponding to 10 seconds of arc. The interpolation

method of measurement, as used in the slide-rule, is

much less accurate. The errors to which these

methods are liable are discussed by Dr. Hartridge,

and the means of avoiding them is described. Atten-
tion is also directed to the contact method of measure-
ment, and to measurements of depth and distance,

colour and intensity.

Fuller's Earth.— A survey of the fuller's earth
industry appears in the Chemical Trade Journal for

July 27. The two main producers of this mineral
are America and England, the whole production of

the latter country coming from Somerset and Surrey.

The article gives a critical survey of the properties,

applications, and preparation of the mineral for the
market.

The Einstein Displacement of Solar Lines.—
According to Einstein's relativity theory, each line in

the spectrum of an element on the sun should be dis-

placed towards the red from its position for a ter-

restrial source by an amount equivalent to an increase
of its wave-length of two parts in a million. In the
June issue of the Journal de Physique M. F. Croze
reviews the experimental evidence available and
shows that though displacements of the order required
are observed, they do not follow the prescribed law,

but vary with the intensity of the line, and with the
point on the sun from which the light originates.

These deviations cannot be explained by the influence

of pressure at the sun nor by the Doppler effect. The
author is disposed to regard them as due to anomalous
dispersion in the atmosphere of the sun, as suggested
by Julius, and hopes to test this theory quantitatively

by means of the observations now being made at

Mount Wilson.
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The Liverpool Meeting of the British Association.

Programmes of the Sections.

'^Plli': jjrovisional programmes of the various
^ Suctions of the British Association, for the

meeting to be held at Liverpool on September 12-ig,

show that the meeting will be of decided scientific

importance and interest. It will be noticed that a
number of distinguished men of science from abroad are
attending the meeting and taking part in discussions.

We are indebted to the Recorders of the Sections
for the subjoined outline of arrangements made for

sectional papers, joint discussions, lectures, excur-
sions, and other means of recording progress and

( promoting critical consideration of methods, results,

and principles.

Section A (Mathematics and Physics).

The proceedings in Section A this year give promise
of being exceptionally interesting and valuable,
mainly because an unusually large number of dis-

tinguished foreign visitors are expected to take part.

Several countries will be thus represented ; France,
America, Denmark, and Holland. In addition to
this, Canada will have representation in the sectional

president. Prof. J. C. McLennan, whose address on
" The Origin of Spectra " will form an opening for a
series of papers on cognate subjects, " The Corre-
spondence Principle," by Prof. N. Bohr, " Remarks
on Quantisation," by Prof. P. Ehrenfest, and " The
Structure of Atoms and their Magnetic Properties,"
by Prof. P. Langevin, whose promised visit will

compensate for his inability to attend last year on
account of illness. These papers will be taken on
Monday, September 17.

On the first working day, Thursday, September 13,

there will be a discussion, jointly with the Sections
of Chemistry and Engineering, on " Cohesion and
Molecular Forces," to be opened by Sir William
Bragg. This will be followed by a paper by
Prof. C. G. Darwin—who has just returned from
Pasadena—in which he will describe the important
recent work of Prof. A. H. Compton on the scattering
of X-rays. The remaining principal item on the pro-
gramme will be a sectional discussion on " The
Spectra of the Lighter Elements " on Tuesday,
September 18. This will be opened by the president,
and contributions will be made by Prof. Bohr and
Prof. A. Fowler, and, probably. Prof. R. A. Millikan.

Among the individual papers which will be read
may be mentioned contributions by Sir O. Lodge on
" Matter and Radiation," Prof. R. W. Wood on
" The Effect of Weak Magnetic Fields on the Polarisa-

tion of Resonance Radiation," and Mr. G. Stead and
Miss B. Trevelyan on " The Production of Triatomic
Hydrogen."

There will be papers on meteorological subjects by
Capt. D. Brunt and Mr. F. J. W. Whipple, and one
by Dr. A. T. Doodson on tides in relation to meteor-
ology. Papers relating to the mathematical repre-
sentation of experimental results have been accepted
from Mr. T. Smith, Prof. H. Levy, and Mr. H. W.
Moore.
The afternoon of September 14 will be devoted to

demonstrations, including Mr. W. M. Mordey~'s
alternating magnetism experiments and Mr. S. G.
Brown's " Frenophone " or friction-operated loud-
speaker.

Section B (Chemistry).

The programme of Section B covers a wide range
of subjects. The president. Prof. F. G. Donnan, will

deal with the physical chemistry of interfaces, and the
same subject will be followed into detail in a joint
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discussion between Sections H and I on membranes.
A second joint discussion has been arranged with
Sections A and G, the subject being cohesion and
molecular forces. This will be opened by Sir William
Bragg, Dr. Rosenhain, and Dr. A. A. Griffith, and an
attempt will be made to bring together the phvsicists,
the metallurgists, and the engineers in a consideration
of the processes of rupture of metal test-pieces an I

similar matters.
There will be a group of papers on the theory

of the atom. Prof. G. N. I^wis opening with an
account of the chemical applications of the quantum
theory, followed by Dr. Sidgwick on the Bohr
atom and the Periodic Law, Dr. Coster treating
the same subject from the spectroscopic side. Dr.
Hevesy will give an account of his most recent work
on the chemistry of hafnium. An echo of last year's
discussion on photochemistry will be heard in the
form of a note on the biochemical effects of polarised
light from Prof. Baly's laboratory. Dr. E. F.
Armstrong will open a discussion on enzymes, to be
contributed to by Dr. K. G. Falk, and there will be
notes on certain new points in the chemistry of
cotton and of rubber. On the last morning of the
meeting, Senator Ginori Conti will give an account,
illustrated by slides, of the progress now being made
in Northern Italy in the use of volcanic steam for
technical purposes.
Other papers deal with the formation of precipitates,

the functions of active hydrogen atoms in organic
compounds, and the nature of the alumino-silicates.
Liverpool being an important chemical centre, there
will be a number of excursions of special interest to
the Section.

Section C (Geology).

The Section will meet under the presidency of Dr.
Gertrude L. Files, whose address will be entitled,
" Evolutional Palaeontology in relation to the Palae-

ozoic Rocks," and will, by her desire, be followed by
a discussion. Local geology will figure largely in the
programme : Prof. Boswell will give an address on
the geology of the Liverpool district, and Sir Aubrey
Strahan will open a discussion on the changes in the
geography of the district during Pleistocene and
recent times and their possible bearing on the develop-
ment of Chester by the Romans and their total

neglect of the now much superior \vaten\-ay of the
Mersey estuar)'. Other local papers are by Mr. C. B.
Travis, on recent geological changes on the Northern
Shore of the Mersey Estuary ; Mr. T. A. Jones, on the
Middle Bunter sandstones and their pebbles ; and
Miss M. Workman, on the Permian rocks of Skillaw
Clough.
A discussion on metamorphism will be opened by

Dr. J. S. Flett.

Other papers include Prof. Kendall on isostasy and
the Pleistocene levels of Britain ; Prof. Boswell on
the geology of the East Denbigh Moors ; F*rof

.

Hickling on the tectonics of the Lancashire coalfield ;

Dr. R. L. Sherlock on British rock salt deposits

;

Mr. G. Slater on ice phenomena in Spitsbergen ; Mr.
K. W. Earle on the geolog>' of the Windward and
Leeward Islands ; and Mr. C. P. Chatwin on a new
gasteropod fauna from the Chalk.
Numerous excursions to places of geological in-

terest will take place during the meeting, including

an examination of the Upper Ordovician and Lower
Silurian rocks of the Vymwy district and a whole
daj' excursion to Holywell and other parts of Flint-

shire.
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Section D (Zoology).

Prof. J. H." Ashworth, president of this Section,

^^ will take as the subject of his address " Modem
^^fcZoology : its Boundaries and Some of its Bearings
^^Kon Human Welfare."
^^B In drawing up the programme of the Section, Liver-
^H^pool work in zoology, oceanography, and tropical

^^fmedicine has been borne in mind. The whole of

^y Friday, for example, will be devoted to marine zoology,
^^ comprising contributions from Dr. Johs. Schmidt, of

I
Copenhagen, who will give a popular lecture on the

I scientific work of the Danish exploration steamer,

I the Dana, illustrated by cinematograph ; from Dr.
' Mortensen and Mr. Kramp, both of Copenhagen ;

from Prof. Johnstone, on Rhythmic Change in the
Plankton ; from Prof. Dakin, who will discuss the
theory of Piitter regarding animal nutrition ; and
from Mr. Storrow, Dr. Marie Lebour, Mr. Hardy, Mr.
Carruthers, Mr. Clark and Mr. Chadwick.
On Tuesday morning there will be a series of papers

bearing on the problem of the determination of sex,

the contributors being Dr. Crew, Prof. Dakin and
, Mr. Burfield, Mr. Huxley and Prof. Carr-Saunders,

Dr. Heslop Harrison, Mr. J. R. Baker, and Dr.Parkes.
During one of the sessions, Prof. Hickson will open a
discussion on the systematic position of the Nema-
toda, and Profs. MacBride and Goodrich, and Dr.
Baylis, will take part in the discussion. Mr Huxley
will give a semi-popular lecture on the physiology
of development in the frog ; Prof. Ashworth will

make a contribution on the life-cycle of Rhino-
sporidium ; Prof. Cole will explain some new points
which he has brought to light in regard to the anatomy
of Myxine.

\
Other contributors to the sectional proceedings will

be Mr. J. T. Cunningham on the origin of adapta-
1 tions ; Prof. Poulton on a new case of mimicry ; Dr.

Heslop Harrison on polyhedral disease in the
vapourer moths ; Miss Dorothy Jackson on the
Biology of a Braconid parasite of the pea-weevil ;

Mr. Peacock on parthenogenesis in saw-flies ; Mr.
Speyer on complex Aphid life-histories ; Mr. Hewer
on colour changes - in the common frog ; Dr.
Baylis on the host - range of parasitic nematodes ;

Prof. Blacklock on two tropical disease - carrying
flies ; Prof. Mcintosh on some points relating to
polychaetes ; Mr. Graham Cannon on the post-
naupliar development of an Estherid crustacean

;

Dr. Grove on sexual congress in earthworms ; Miss
Breeze on invasion of the tissues of the higher plants
by protozoan parasites.
A whole-day trip on the Lancashire and Western

Sea Fisheries Committee's steamer, the James Fletcher,

should be of interest to marine biologists, and a half-

day in Delamere Forest should prove attractive to
entomologists.

Section E (Geography).

The programme of Section E will open on
September 13 with the address of the president.
Dr. Vaughan Cornish, who will speak on the
geographical position of the British Empire. The
remainder of the morning will be occupied by papers
explaining the local geography of the Liverpool
district. Papers of this nature have been a feature
of Section E for some years, and have been appreciated
by visitors from a distance. In view of the location
of this year's meeting, endeavours have been made to
secure contributions dealing with Imperial geography,
a question affecting the world-wide interests of Liver-
pool. Mr. O. H. T. Rishbeth will speak on Australian
railway development. Miss B. S. Hosgood will discuss
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post-War emigration from the British Isles, and Mr.
W. H. H. Arden-Wood will contribute a paper on the
alluvial lands in India in relation to man and his

activities. Other papers include the historical geo-
graphy of Belgium, by Prof. L. W. Lyde, the Alps of

Chinese Tibet, in which Prof. J. W. Gregory will deal
with the important results of his recent journey, and
the high plateau of Brazil by Mr. R. R. Walls. Rev.
W. Weston will give a lantern lecture on the influence

of geographical environment on the characteristics of

the Japanese, and Prof. J. L. Myres will lecture on
the Marmora region. Two joint discussions have
been arranged with Section H, on the place of man
and his environment in the study of the social sciences,

which will be opened by Prof. J. L. Myres ; and with
Section L, on geography as a basis for a general
science course, which will be opened by Sir Richard
Gregory. Several excursions of geographical interest

have been arranged, and there will be an exhibition
of maps of the district prepared by members of the
Liverpool Regional Survey Association.

Section G (Engineering).

The subject of the presidential address in this

Section is " Transport and its Indebtedness to
Science "

; a new departure is being made by devot-
ing the remainder of the morning (Friday, September
14) to papers on various branches of the same subject
by experts in these several branches ; Mr. Berriman,
of the Daimler Co., will deal with road transport

;

Mr. Wall, of Liverpool, with sea transport ; Mr.
O'Brien, of the L.M. and S. Rly., with rail transport

;

and Gen. Sir Sefton Brancker with air transport.
On the morning of Thursday, September 13,

Section G joins with Sections A and B in a discussion
on " Cohesion and Molecular Forces." In the after-

noon a joint discussion is being held with the Psy-
chology Section on the subject of " Vocational Tests
in the Engineering Trades," to be opened by a paper
by iNIessrs. Fleming and Brocklehurst, of the Metro-
politan-Vickers Electric Co.
Monday, September 17, is being devoted mainly

to papers on mechanical and general engineering,
while most of the papers on electrical engineering
will be read on Wednesday, September 19. Tuesday
morning begins with a joint discussion with the
Education Section, on " The Teaching of Dynamics,"
opened by Sir J. B. Henderson ; the remainder of the
morning is to be devoted to the report of the com-
mittee on complex stresses, which includes a number
of important papers by various members of the
committee.
Among the papers to be read on Monday and

Wednesday are the following : The conservation and
control of our national water resources, by Mr. J.
Parry; the recent developments in excavating
machinery, by Mr. Barnes, of the Ruston Hornsby
Co. ; smoke abatement, by Mr. Kershaw ; the
electric propulsion of ships, by Mr. Clough, of the
British Thomson-Houston Co. ; and high-power
mercury rectifiers, by Mr. Morrison. All these papers
deal either with subjects of great importance at the
moment or with those on which great advances have
recently been made.

Capt. Slee, of the Marconi International Marine
Communication Co., will describe the recent develop-
ments in the application of wireless telegraphy to
shipping ; and Mr. Scott-Taggart will read a paper
on receiving apparatus for broadcast reception.
Prof. W. M. Thornton will read a paper on the
mechanism of gas ignition, and will describe a new
method of lighting coal mines which greatly reduces
the danger of explosion.
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Dr. T. F. Wall will describe a new type of induction
motor which, although of the squirrel-cage type, has
many of the advantages of a shp-ring motor. Prof.
jVIarchant will read two papers, one on a method of
improving the wave-shape of an alternator, and the
other on the triple-frequency currents which occur
in the earth-return of three-phase cables. A paper
on water turbines is being read by Dr. H. Mawson,
and anotlier on the strength of forked connecting rods
by Mr. W. J Kearton.

Section H (Anthropologv).

Mr. Percy E. Newberry's presidential address to
the Section will be on " Egypt as a Field of Anthro-
pological Research," and will deal with the origins
of Egyptian civilisation, showing that its elements
are not all native to the soil. Mr. Newberry will also
deal inter alia with aspects of Egyptian culture in
opening a discussion on ' The Origin of Domesticated
Plants and Animals." A second organised discussion
in a joint session with the Geographical Section will
deal with " The Place of Man and his Environment
in Sociological Studies," to be opened by Prof. J. L.
Myres. Sir Arthur Evans will embody, in a con-
sideration of " Crete as a Stepping-stone of Early
Culture," some extremely important discoveries
recently made by him in that island. Mediterranean
archaeology will also be represented by two com-
munications from Mr. Stanley Casson on " The North
iEgean Coast in the Bronze Age " and " Prehistoric
Sites in the Dardanelles and Bosporus."

In British archaeology several papers will deal with
Welsh prehistory, including a general survey by
Prof. H. J. Fleure, and an account of " The Hill-
forts in North Wales and their Historical Rack-
ground," by Dr. R. E. Mortimer Wheeler. Prof. E.
Ekwall, of Lund University, will discuss "The Early
History of Lancashire in the Light of its Place-
names."

In ethnography, Mrs. Scoresby Routledge, in
" Mangarevan Folk-lore," will give an account of
some results of her recent expedition to the Austral
Islands and Mangareva; Mr. E. Torday will describe
the methods of native traders in Central Africa, and
will give an account of Hungarian folk -music, with
instrumental and vocal illustrations. Mr. Torday
has also arranged for a band of Hungarian gv'psy
rnusicians to perform at an evening soiree. This will
give added interest to Dr. John Sampson's paper on
" The Origin and Early Migrations of the (gypsies."
The Near East will also be represented by Baron F.
Nopsca's account of " House-building and House
Implements in Northern Albania." Among a number
of other interesting communications, space will per-
mit mention only of an account of the culture of the
stone-using peoples of Central Celebes by Dr. A. C.
Kruyt, who has recently returned from an expedition
of scientific investigation in that island.

Section I (Physiology).

The scope of Section I, comprising, as it does,
physiology, histology, experimental pathology, ex-
perimental biology, and a good deal of biochemistry,
is very wide, as the list of papers shows. The
presidential address by Prof. G. H. F. Nuttall, on
" Symbiosis in Animals and Plants," is a good ex-
ample of this broad outlook. One of the most
attractive items on the programme is a lecture on
" Insulin and its value in Medicine," by Prof. J. J. R.
Macleod, who has been closely associated with this
remarkable discovery of the treatment of diabetes,
made in his laboratory in Toronto by Prof. Banting
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and Dr. Best. On the medical side there are also

papers by Dr. S. Monckton Copeman, of the Ministry
of Health, on " Diet and Cancer "

: by Prof. J. -\I.

Beattie, on " The Action of I'inely Divided Particles
of Slate, etc., on Toxins "

; by Prof. H. E. Roaf and
Dr. F. W. Edridge-Grcfn, on colour vision; and by
Dr. M. C. Grabham, • ntal Caries at Porto
Santo."
The more academic usuccta of i>l '• re-

E
resented by papers by Prof. H. / r of

Itrecht, on ' Bioradioactivity and Humoral i-uviron-
ment "

; Prof. R. Magnus, of Utrecht, on " The
Action of Carbon Dioxide and Adrenaline on the
Bronchi and Pulmonary Vessels "; Prof. H. E. Roaf,
on " The Analytical Mechanism of the Cx>chlea "

:

Prof. J. S. Macdonald, and a^llaborators, on the
physiology and energetics of walking; ''r"f i s

Macdonald and Dr. F. A. Duffield, on thc
cost of cycling ; Dr. W. Waller, on the
Corpuscles"; and Prof. C. J^vatt Evans,
" Contraction of Plain Muscle."
The more physical and chemical side will take the

form of a discussion, with the Chemistr>' 5»ection, of
" The Physico-Chemical Properties of Membranes in

their Relation to Physiological Science," and papers
by Dr. S. C. Brooks (representing the Amencan
Association) on " The Electrolytic Conductance of

Micro-Organisms " ; Dr. E. B. R. Prideaux, on
" Membrane Potentials "

; Mr. T. C. Angus, on "A
Recording Katathemometer "

; Prof. W. Ramsden,
on " Coagulation of Albumin at Free Surfaces "

;

Prof. W. Ramsden and Mr. J. Brooks, on " Factors
determining which of Two Liquids form the Droplets
of an Emulsion "

; Prof. W. Ramsden, on " Adsorp-
tion Films "

; Dr. R. Coope and Prof. W. Ram.sden,
on clinical chemical tests; and Prof. H. E. Roaf, on
" The Oxygen Content of Methaemoglobin." Some
of these will be of the nature of demonstrations, and
histology will be represented by a cytological demon-
stration by Prof. Charles E. Walker and Miss F. "W.

Tozer.

Section J (Psychology).

The psychological topics to be discussed this year
in Section J are, in the main, similar to those pre-

sented last year at Hull. A large number of the

papers have a definite and practical bearing on
education and industry. Special stress is placed in

several papers on the importance of individual differ-

ences. This is explicitly so in the presidential address

by Mr. C. Burt entitled " The Mental Differences

between Individuals—with special reference to Applied
Psychology in Education and Industry*."

The connexion between psychology and other

sciences is again clearly shown by the titles of the

joint discussions. With Section F (Economics), " The
Inter-connexions between Economics and Psychology
in Industry " will be discussed ; and an endeavour
made to study the psychological factors entering

into the economic field. With Section G (Engineer-

ing), " Vocational Tests for Engineering Trades "

will be described. With Section L (Education),
" The Delinquent Child " will be studied—the papers
dealing largely with a classification of the com-
moner delinquencies according to their psychological

nature.
A glance at the programme shows that there are

two topics of great interest both to education and to

industrv^ which receive special treatment, namely,
(i) vocational guidance and vocational tests ; (2)

mental efficiency and fatigue. Important in this

connexion will be the results presented by research

workers of the National Institute of Industrial

Psychology, notably in a paper on " The Conception
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of Fatigue," by the director of the Institute, Dr. C. S.

Myers.
In addition to the sessional programme, a series of

afternoon lectures and lecturettes have been arranged ;

and a Citizens' Lecture entitled " Skill in Work and
Play " will be given by Prof. T. H. Pear.

Section K (Botany).

This Section will meet under the presidency of

Mr. A. G. Tansley, whose address will deal with
" The Present Position of Botany." IVIost branches
of botany are well represented in the programme,
and, as in recent years, papers of a cognate nature
will be grouped together so far as possible. The only
loint discussion arranged this year is one on " Virus
Diseases of Plants," in which Sections K and M will

neet. This discussion will be opened by Dr. Paul
Murphy, who will be followed by Prof. H. M. Quanjer,
ihe eminent Dutch investigator of these curious
maladies. One morning session will be devoted to
morphological problems, including papers by Dr.
D. H. Scott and Prof. Lang on the organisation of

vascular plants considered in the light of fossil

history. Prof. Seward will speak on the Cretaceous
floras of Greenland. Plant physiology will again
be strongly represented, among others, by Dr. F. F.

Blackman on " Oxidation and Respiration," by
Prof. Dixon on the " Extraction of Sap by means of

Compressed Air," and by Prof. V. H. Blackman and
his colleagues on " The Effect of Electric Currents
on Plant Growth." A discussion will take place on
" The Effect of Soil Sourness on Plants," in which
most of the chief British ecologists will take part.
There wdll be a considerable number of papers on
cytology and mycology, also communications on
floral morphology by Miss Saunders and Prof. J.
McLean Thompson. In addition, a large number of

papers of a miscellaneous nature will be presented.
The popular lecture will be given this year by Dr.
W. L. Balls on the appropriate subject of " Cotton."

Several interesting excursions have been arranged,
including visits to the West Lancashire sand dunes
and to Ingleborough. As in the last few years,
opportunity will again be afforded for the display of
botanical specimens of special interest in one of the
rooms of the Section.

Section L (Educ.\tional Science).

The president of the Education Section for the
meeting at Liverpool is Dr. T. P. Nunn, principal of
the London Day Training College, who is taking as the
subject of his address " The Education of The People "

;

following the examples of his two predecessors. Dr.
Xunn wishes the address to be followed by a dis-
cussion, and this will be opened by Prof. Campagnac.
The first paper on Thursday. September 13, will be
read by Prof. O. Jespcrsen, of Copenhagen, a scholar
of wide reputation, upon " Grammar and Logic," and
a large audience is expected to hear him. The
morning of Monday, September 17, will be devoted to
a joint meeting of psychologists and educationists
to discuss the subject of "The Delinquent Child."
The chair at this meeting will be taken by Mr. C.
P>urt, psychologist to the London County Council and
president of the Psychology Section, who has made
a special study of the problem ; he will be followed
l)y Dr. Gordon, of Bath, Dr. Potts, and Miss Crossland.
Ihis discussion, which arises out of that upon psycho-
analysis last year at Hull, is expected to be one of
'he mo.st popular of the meeting. On the afternoon

I the same day, there will be a joint discussion with
the Section of Geography on geography as a basis for
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a general science course. The report of a committee

appointed last year upon this subject will be pre-

sented.
On Tuesday, September 18, Bishop Welldon, Dean

of Durham, will raise the question in a paper as to

how far the value of education in elementary schools

has corresponded with the increase of expenditure

upon it, and it is probable that a very animated
discussion will follow the paper.

During the past two years, several Sections have
tried the experiment of having semi-popular lectures

in the afternoons. The Education Section is follow-

ing this example at Liverpool, with a paper upon
" The Education of Children in Music," by Dr. C. S.

Grundy, who will be assisted by a full professional

orchestra, kindly arranged by Messrs. Rushworth and
Dreaper, of Liverpool. There will also be a paper by
Miss Margaret Einert upon " Rhythmic Dancing,"

illustrated by a demonstration. Each of these papers

will be read at 5 o'clock, the former on the Thursday,

the latter on the Tuesday afternoon.

Other topics to be considered are education and
business life, the older children in elementary schools,

literar^^ appreciation in elementary schools, and the

teaching of dynamics.

Section M (Agriculture).

The meetings of Section M will be held under the

presidency of Dr. C. Crowther, principal of the Harper
Adams Agricultural College, whose address on '

'
Science

and the Agricultural Crisis" will be given in the

morning of Thursday, September 13. Two papers

from Dr. Stenhouse Williams and his co-workers at

the National Dairy Research Institute at Reading will

precede the president's address. After the address

Mr. Hay will read a paper on agricultural economics
and the development of agricultural education.

On Friday, September 14, the work of the Section

will begin with two papers on frit-fly problems by
Dr. Fryer and Mr. N. Cunliffe, and these will be
followed by a joint discussion with Section F (Eco-

nomics), in which the subject will be "The Economic
Outlook for British Agriculture." The speakers in

this discussion will include Mr. Forrester and Mr. A.

W. Ashby.
On Saturday it is proposed to visit the Lactose

Factory at Haslington, and typical cheese-making
farms of that area later in the da3^
The following Monday morning will be devoted to

papers dealing with problems of interest from the

side of physical science. The local sectional secretary,

Mr. E. Rideout, will speak on the soils of Wirral, and
Prof. Sven Oden, of Stockholm, on his apparatus for

the mechanical analysis of soils. Different aspects of

the soil water and of the soil solution will be dealt with
by Mr. E. A. Fisher, of the University of Leeds, and
by Prof. Hoagland and Prof. Burd, of the University

of CaUfomia. In the afternoon an excursion will be
made to farms of the Wirral peninsula.
The concluding day of the meeting will be devoted

to a discussion with Section K (Botany) on the virus

diseases of plants, at which the principal speakers

will be Dr. Murphy, Dr. Quanjer and Dr. Brierley,

followed by a paper by Mr. G. D. Miln, of Messrs.

Gartons, on the commercial value of indigenous

strains of pasture grasses. Mr. Atkins and Mr.

Fenton will discuss the relation of soil acidity to

the natural distribution of certain pasture plants.

The work of the Section will conclude with a visit

to Messrs. Gartons' seed establishment at War-
rington, which should form a fitting conclusion to

what promises to be a sectional meeting of exceptional

interest.
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The Hydrogen Molecule.

By Prof. H. Stanley Allen.

MODICLS for the representation and elucidation of

physical phenomena ha\e played an important
part in the advancement of science. Mathematicians,
who employ the method known as " the ignoration
of co-orclinates," may be satisfied with either a kinetic
or a static model for an atom or a molecule, but the
physicist and especially the chemist will, as a rule,

prefer a static model. Sir J. J. Thomson ' has done
much to bridge the gap between chemistry and
physics by making a serious attempt to show how,
on the electronic theory of matter, atoms may be
linked together to form the stable system which
constitutes a molecule. To avoid the difficulties

inherent in the view that the electrons are in orbital
motion, he is led to postulate a more complicated
law of force than that of the inverse square of the
distance. For example, he considers the result of
assuming a repulsion varying inversely as the cube
of the distance superposed on the ordinary electro-
static attraction between a positive charge and an
electron. Such a law of force may be adjusted to

unit, that is, the one hundred millionth part of a
centimetre. The distance between the centres of the
spheres is 0-531 A.U., with an error of perh -"^ '••>•• or
two units in the third significant figure. N al

meaning is to be attached to the size of i... ,...;.:' s

themselves.
In a paper publbhed by the Physical Society '

London* the writer has pointed out that a force
of exactly the type required in Langmuir's theory
is provided by the quantum mechanism described
by Prof. E. T. Whittaker.* Thus a static atom may
be obtained by transferring the motion of the cl'

in Bohr's atom to the rotation of a " magnetic v.

in the quantum mechanism. The question then
suggested itself whether it might not be possible to
obtain a static model of the hydrogen molecule by
endowing the nucleus or the electron with a magnetic
wheel. After considering various possible cases of
this kind which gave models not differing greatly in
scale from what might be expected on experimental
grounds, it appeared that the simplest ana probably

(a) Hydrogen atom. (b) Hydrogen molecule
(Hohr).

{c) Hydrogen molecule
(static model).

(</) Charged hydrogen molecule.

Fig. I.—Models representing the hydrogen atom and molecule. Black balls represent the positive nuclei and white balU the electrons

;

scale above the models = i A.U. (coooooooi cm.).

meet the requirements of the quantum theory. Dr.
Irving Langmuir* has shown that a model of a static

hydrogen atom may be obtained possessing many of
the properties of the Bohr atom with its circling

electrons, if it be assumed that, in addition to the
Coulomb force between charged particles, there exists
a " quantum force " given by

^-\{-\\
acting between an electron (mass m, charge e) and
a nucleus. In this formula n is an integer, and h is

Planck's constant. When the electrostatic attraction,

e^lr*, between electron and nucleus is balanced by the
repulsion due to the " quantum force," the stationary
electron is in stable equilibrium at a distance from
the nucleus r =a-, where

me'

fnh\ *

which is the radius of a circular orbit in Bohr's theory
of the hydrogen atom. When w=i, we obtain the
normal hydrogen atom represented in Fig. i (a), in
which the black ball stands for the positive nucleus,
or " proton," the white ball for the negative electron.
The scale above the model represents one Angstrom

' PhU. Mag., vol. 41, p. 510, 1921.
* Phys. Rev., vol. i8, p. 104, 1921.

NO. 2809, VOL. I 12]

the most accurate results were obtained by postulating

the existence of a " quantum force " of the kind
introduced by Langmuir, but exerting repulsion or

attraction according to the sign of the electrical

charges between which the force acts. It will, then,

be assumed that in addition to the electrostatic

force, e*/r*, between elementar\- charges, there exists

a " quantum force
"

F=e*.-x,

which is repulsive for unlike charges, but attractive for
like charges.

Before considering the configurations obtained on
this basis, it will be well to recall the model of the
hydrogen molecule devised by Prof. Bohr. This is

represented in its most stable form in Fig. i (6) on
the same scale as was employed for the hydrogen
atom. The two electrons (white balls^ spin round in

a circular orbit in a plane bisecting at right angles

the line joming the hydrogen nuclei. The elections,

which are always at opposite ends of a diameter of

the circle, have each an amount of angular momentum,
nhl2ir, determined b}' Nicholson's quantum condition.

It is easy to show that an electron must be at the

vertex of an equilateral triangle having as its base the

* Proc. Phys. Soc., vol. 34, p. 198, 1922.
* Proc. Roy. Soc. Edin., vol. 42, p. 129, 1922.
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line joining the nuclei, the length of the base being
i-ioo7a„.

It is generally admitted that while the Bohr atom
is able to account quantitatively for the phenomena
issociated with it, the Bohr molecule is far from
satisfactory. If a " quantum force " act between
each pair of the four electric charges which constitute

the neutral molecule, it is possible to replace Bohr's
model of the hydrogen molecule by a model with
the electrons at rest relatively to the hydrogen nuclei.

Various configurations of equilibrium are theoretically

possible, but not all of these are stable. The most
stable configuration, from the point of view of

ordinary statics, appears to be that in which the

nuclei and electrons are situated at the corners of a

square, with the nuclei at the ends of one diagonal

and the electrons at the ends of the other. The
length of a diagonal is i-6407a„. When n—\, the
length of a diagonal is 0-871 Angstrom units, and this

case is illustrated in Fig. i (c) . Another configuration

agrees exactly with that obtained from Bohr's theory
and is shown in Fig. i (6), but the electrons are now at

rest instead of in circular motion. In a third con-

figuration, the positions of the charges are similar

but the positions of the black and white balls must
be interchanged.

It is possible that such configurations might exist

for a time side by side, and such a possibility is

suggestive in connexion with the varied values some-
times found in determinations of ionisation potentials.

When collisions between gaseous molecules are taken
into consideration, it is not easy to say what would
be the most probable configuration in the final dis-

tribution. It is certainly instructive to find such a

possibility of different configurations in the case of

the simple hydrogen molecule, and points to the

necessity of guarding against too rigid an interpreta-

tion of the phrase " gaseous molecule " in speaking
of more complex gases, whether elements or com-
pounds.
The actual existence of a positively charged hydrogen

molecule is demonstrated in experiments by Sir J. J-

Thomson and Dr. Aston. On the present hypothesis

a stable configuration is obtained by placing the

single electron at the middle point of the line joining
the atomic nuclei. In the one-quantum state the dis-

tance between the nuclei is 1-239 A.U., as in Fig. i {d).

The ionisation potential for the complete dissociation
of the charged molecule is 17-34 volts as against
11-87 volts on Bohr's theory. This should serve to
discriminate between the two theories.

A possible configuration may be suggested for a
neutral triatomic hydrogen molecule, Hg, in which
the nuclei and electrons are situated at alternate
corners of a regular hexagon (length of side, 0-625 A.U.)

.

Some of the more important numerical data are
collected in the following table ; full details will

appear in a paper in course of publication in the
Proceedings of the Royal Society of Edinburgh.

Table I.
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to meet modern requirements, should appeal to the
intelligence of a progn niinunity. Meteorology
would be followed on md more original lines.

Magnetic observation;^, unu.li unfortunately have
never formed a part of the Observatory work, would
be actively pursued, and the inconvenience occasioned

by the want of accurate magnetic constants removed.
The attention already given to scismometry could be
increased with advantage. Clas.ses are now held in

f>ractical surveying and geodesy, and these, at presei
II

'

I id convenience, could I

III' ;.

i iKii- IV, ,1 (iiiiu uiiy Ml lUKiing the n-
'

especially at this juncture, but if a
gramme is submitted to the attention <m mw^i i .ij.^n-

of carrying it into execution, the past history
Liverpool leads one to anticipate that <-^ '" »'

obstacle will not be found insurmountable.

The Eleventh International Physiological Congress.

N-ATIONAL
congresses of a general scientific char-

acter, like the British Association, have been
held in various countries for about a century, but
international meetings, limited to a particular branch
of science, present greater difficulties, and are of more
recent date. The disruptive effect of the Franco-
Prussian war was long felt, and the meetings of

physiologists, started on the initiative of Michael
Foster thirty-five years ago, were at first anxiously
confined to the smaller countries, like Switzerland

and Belgium. In 1898 a Physiological Congress met
at Cambridge, but no meeting took place in Germany
until that at Heidelberg in 1907. After Vienna in

1910 and Groningen in 1913, Paris was chosen as the

next meeting-place, but the regular succession was
broken by the War. The Paris congress was indeed
held in 1920, but some nations, who have contributed
much to physiology, were not represented. As Prof.

J. E. Johansson said in an impressive speech at the

closing meeting of the congress held at Edinburgh on
July 23-27, many will feel grateful to its president,

Sir Edward Sharpey Schafer, for the return to an
earlier tradition. It was, indeed, the truly inter-

national character of the Edinburgh meeting which
contributed largely to its success. For successful it

certainly was, both as regards scientific interest and
personal relationships. Some twenty nationalities

were represented, doubtless a record for physiologists

and for Scotland, if not for Britain. The membership
of 460 exceeded that of the very successful Groningen
meeting (if ladies, not engaged in physiological studies,

be deducted).
As regards the programme, the customary informal

reception was held on the ^Monday evening, by Sir

Edward and Lady Sharpey Schafer, in the Old College

of the University. At the opening meeting on Tues-
daj'^ morning, July 24, addresses of welcome were
delivered by Capt. Walter E. Elliot for the Govern-
ment, by the Rt. Hon. Sir Thomas Hutchison, Lord
Provost of the City, and by Sir J. Alfred Ewing,
Principal of the University; Prof. J. J. R. Macleod,
of Toronto, delivered a lecture on insulin. Then
followed a panoramic photograph of the whole con-
gress. The Lord Provost and Lady Hutchison held
a largely attended reception in the evening, and two
days later the Congress visited the Scottish Zoological
Park ; for the rest it was occupied with a crowded
scientific programme of about 200 communications,
which were given concurrently in three lecture rooms,
with additional laboratory demonstrations in the
afternoons.
The so-called New University Buildings, which

mainly constitute the Edinburgh Aledical School, were
not planned very satisfactorily, and are not entirely
up-to-date, but they possess at least one advantage :

they form a compact whole round a central quad-
rangle, and this feature was of great value for a meet-
ing like the present one. The lecture rooms and
other resources of several contiguous departments
were simultaneously available. An indicator in each
lecture theatre, kept continuously up-to-date, an-
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nounced what papers or exp>eriments were in nr

in the other rooms. Occasionally the c
tions and their polyglot discussion took r

the 15 minutes allotted to each, and not all n
36 chairmen were sufficiently strict, but in ti

end the programme was completed without serioi;

delay.
In addition to the opening lecture on insulin, 1-

Prof. J. J. R. Macleod, two other addresses wei
given to the whole congress. Prof. Ch. Richet,
Paris, spoke on " I^es voies de la connaissance autr^

que les voies sensorielles ; 6tude de physiolopi
perimentale," and at the closing meeting a pai
Prof. I. P. Pawlow, of Petrograd, on " The Id
of Inhibition, as a Constant Factor in the W
State, with Hypnosis and Sleep," was read in Li.^..a..

by his son, Prof. W. Pawlow. On the conclusion of
this paper, describing recent experimental work on
conditioned reflexes, the enthusiastic audience rose to
its feet to applaud the veteran physiologist, whose
participation in the congress was almost prevented 1

the refusal of a British visa on leaving New ^"orl.

Permission to land at Southampton (instead ot

Cherbourg) was, however, obtained by wireless tele-

graphy during the voyage, through the enterprise of

an American colleague and fellow-passenger, who
communicated with an English physiologist.

At the closing meeting an invitation to meet in

America was conveyed by Prof. A. J. Carlson, of

Chicago, as president of the American PhN-siological

Society, and an international committee was ap-
pointed to consider the possibility of accepting it.

and should the economic obstacles prove too great,

to select another place for the meeting in 1926.

It is naturally difficult to single out, for individual

mention here, a few of the numerous communications,
abstracts of which were issued in advance, arranged
alphabetically in book form. They will appear later

as a supplementary number of the Quarterly Journal

of Experimental Physiology. On the first afternoi

the section dealing with insulin attracted the large>

audience ; here F. G. Banting and C. H. Best, of

Toronto, reported that they had found insulin in

normal rabbit's blood, one unit for about 30 c.c. In
the vitamin meeting, held at the same time, it was
evident that the subject is attracting more and more
attention on the continent. K. Hotta, a Japanese
investigator working at Frankfort, described how the
characteristic convulsions of pigeons, fed on fwlished

rice, may be entirely prevented by feeding with
cholesterol. In yet another section W. R. Hess, of

Zurich, reported on the plans for founding a station

for high altitude research near the terminus of the

Jungfrau railway (about 11,500 feet above sea-level).

The peculiar advantage of this site is its ready
accessibility, as compared with the Mosso laboratory

on the Monte Rosa, which can only be reached
with difficulty and during a ver}' limited period of

the year; 120,000 francs have already been sub-

scribed, and a further sum of 100,000 francs is con-

sidered necessary. This Swiss station is not intended
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only for biological work, but also for meteorology,

climatology, astronom^^ etc.

Among the demonstrations, one by A. N. Richards
and J. T. Wearn, of Philadelphia, attracted much
attention. They showed how to collect glomerular

filtrate by insertion of a very fine capillary into

Bowman's capsule in the frog. The crowded labora-

tory must have increased the difficulties of this very
delicate operation. Prof. Richards subsequently ex-

plained how the minute volume of fluid was analysed

by the nephelometric methods of his namesake, the

chemist. The filtrate is rich in chlorides which must
be re-absorbed in the tubules, and hence a decision is

arrived at \vith regard to rival theories of urinary

secretion. Similarly, Bloor's nephelometric phos-

phorus determination, modified by H. Winterstein,

of Rostock, enabled the latter to investigate the
phosphorus metabolism of the central nervous system
of the frog ; the phosphatides here play a considerable

part.

H. J. Hamburger and R. Brinkman, of Groningen,
claim that the nervous stimulation of the heart sets

free substances which influence the contraction of the

stomach and gut in the same way as if the nerves of

these organs are stimulated electrically ; they term
this humoral transmission of nervous impulses.

Papers of methodological importance were com-
municated by A. Kossel, of Heidelberg, who has dis-

covered in the dinitronaphtholsulphonic acid of

naphthol yellow a reagent for the quantitative pre-

cipitation of arginine and for the isolation of many
other bases, and by E. London, of Petrograd, who
described a new method for investigating inter-

mediate metabolism, consisting in the introduction of

permanent metal cannulae into deep-seated abdominal
blood vessels.

Owing to the circumstance that a conference on the

physiological standardisation of drugs met under the
auspices of the League of Nations at Edinburgh just

before the congress, pharmacology was well repre-

sented. At the congress, J.J. Abel and C. A. Rouiller,

of Baltimore, described the further purification of the
oxytoxic principle of the pituitary, which they have
now obtained as a substance which is 1 000-1250 times
as active as histamine phosphate on the guinea-pig's

uterus ; the product also possesses powerful pressor

and diuretic properties.

W. E. Brown and V. E. Henderson, of Toronto,
find that ethylene will produce complete surgical

anaesthesia, being more potent and in other ways
preferable to nitrous oxide.

During the congress a number of important cine-

matographic demonstrations were given
; perhaps

the most interesting was by A. Krogh, of Copenhagen,
which showed, under great magnification, the effect of

various agents on capillary circulation (this film should
prove of immense value in teaching large classes)

.

In connexion with the congress a Harvey medal,
the work of Mr. Pilkington Jackson, the Edinburgh
sculptor, was given to every member, and the Uni-
versity of Edinburgh conferred honorary degrees on
eight distinguished foreign physiologists who were
present, namely, Prof. F. Bottazzi, professor of pltysi-

ology, University of Naples ; Prof. W. Einthoven,
professor of physiology, University of Leyden ; Prof.

W. H. Howell, professor of hygiene, Johns Hopkins
University, Baltimore; Prof. J. E. Johansson, pro-
fessor of physiology. University of Stockholm ; Prof.

A. Kossel, professor of physiology. University of

Heidelberg; Prof. H. H. Meyer, professor of pharma-
colog}^. University of Vienna; Prof. L P. Pawlow,
professor of physiology, University of Petrograd ; and
Prof. Ch. Richet, professor of physiology in the Faculty
of Medicine, Paris.

A Seventeenth Century University of London.

EVERY one knows that London was the last great

capital city to be provided with a University.

The reason for this is not obvious, but the fact remains
that after the failure of Sir Thomas Gresham's great

aspiration in the seventeenth century, the mere idea

of a University seems to have been dropped until it

was revived by the Benthamites in the nineteenth

century. But not altogether : a solitary enthusiast

now and again raised his voice. In 1647 there was
a curious proposal launched in a pamphlet, now ex-

tremely rare, for remedying this deficiency. The
])roposal came to nought, like many educational

projects, not only, we may surmise, because the

country was in the grip of the Civil War, but, as will

appear, by reason of certain difficulties inherent in

the scheme. The title of the tract, or rather part of

the title—for it is a true child of the seventeenth

c entury, when long titles were the vogue—is " Motives
grounded upon the Word of God, and upon Honour,
Profit, and Pleasure for the present Founding an
University in the Metropolis London, ..." and the
author chose to be known as " a True Lover of his

Nation, and especially of the said City."

The True Lover is manifestly a Puritan, and his

main concern is with the shortness in the supply of

preachers of whom he estimates that we want more
than 20,000, " and are hopeless of supply, without
other provision than yet we have." The old univer-
sities, even at their prime, could not bring forth such
numbers. Now was the golden opportunity for

London to remedy this lamentable defect " when so
many great houses may be had and made Colleges
of, with so little alteration, and Pauls Church and
London-House be the publike Schooles." Teachers
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were to be had on as easy terms as buildings : "by
reason of the Warres in other Countries, you may now
have the choicest of their Professours of the Arts."
But the True Lover's financial plan displays

greater optimism than knowledge of human nature
warrants. If every sincere Christian in London gave
up one meat meal a week it would be possible to
maintain, he thinks, twenty thousand " poore
Schollars," and a similar abstention throughout the
Kingdom an hundred thousand. This greater number
by no means dismays the True Lover ; on the
contrary, it stirs his enthusiasm. After a general
course of military training, twenty thousand of the
" choycest " would be selected as ministers, the re-

mainder being " imployed in Trades, or Navigation
and show themselves for the defence of this country
Lions on the Land, and Dolphines on the Seas."
The elect would also " Discipline their Parishes and
put all England in Israels posture so that we might
be a Nation of Souldiers and defend our Religion both
with Divine arguments and (if need required) with
corporall Armes also."

If the True Lover had read Milton's famous
Tractate on Education, published three years earlier,

he had not been impressed by it, nor had he apparently
breathed any of the ideas which were a few years
later to bring about the first meetings of the nascent
Royal Society. His notions of curricula may be
described as humanistic, coloured with a pronounce4
utilitarianism. Three colleges were to house the
hundred thousand. In one nothing but Latin was
to be spoken, and in two years the scholars would
thus be able to speak as good Latin as they do English.
" How easily afterwards," he exclaims, " would they
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attaine the Italian, French and Spanish Tongues,

and in Merchandizing be fit to negotiate with the

greatest Princes." In a second College nothing would
be spoken but Greek, and in a third Hebrew. This

woulcl attract all " forraigne Protestants of work in

this westerne World." as well as the Jews " whose
conversion is now at hand."
The vision of a truly Puritan Paradise opens up.

" If London were an University, such, pluming the

Crest of this Royall City, would cause it to present a

more glorious aspect than all the lofty Cypresses in

Constantinople doe unto all that approach unto it

:

vea, all the yeare long cause Lonclon to resemble

Jerusalem in the Feast of Tabernacles." Not only
would there be a chaplain in every house of the

nobility (and even " tne Citizens carry one some-
times "), but every godly merchant might have a

graduate in his ship, and " Sea-men (generally so

prophane) " might become Saints and " their masters
goods prosper in their hands."
That there will be objections from Cambridge and

Oxford (the order of precedence is his and prompts
a conjecture as to the True Lover's upbringing) is

foreseen, but these, it can well be imagined, do not
daunt such a buoyant optimism. Your True Lover,
if he is worthy of the name, has as little difficulty

with objections as with finance. Thus there are nine
answers to the three objections (" weak, weaker,
weakest"), not any of which are objections founded
upon such base things as accommodation and finance.
Perhaps, however, it was this sort of objection which
prevailed with the Lord Mayor and his colleagues
(to whom " Motives " are presented), and, ^ we
know, the True Lover's University did not build
Jerusalem in London. Which, perhaps, is iiisl as
well.

'

Immigration and Degeneracy in the United States.^

THE United States Government is taking measures
to control immigration, so as to ensure, so far

as is possible, that undesirables of all sorts shall be
excluded. The present publication, which is the

statement of Dr. Harry H. Laughlin made before the

Committee on Immigration and Naturalisation of the

House of Representatives, is witness to its activity

in this direction. By estimating the actual and
predicted proportions of various sorts of degeneracy
contributed by the various stocks that enter the

United States, it is possible, by excluding immigrants
from those foreign countries that contribute more
than their share, to ensure that the healthiest possible

stocks only are admitted.
The statement of Dr. Laughlin covers feeble-

mindedness, insanity, criminality, epilepsy, inebriacy,

leprosy, tuberculosis, blindness, deafness, deforma-
tion, and dependency. It is found that each of these

forms of degeneracy demand distinct methods of

treatment. For example, it is comparatively easy
to control feeble-mindedness, for it manifests itself

early in life. Therefore it is found that the native

white population contributes, proportionally, more
than the immigrant white to the feeble-minded part

of the population. On the other hand, insanity,

which manifests itself much later in life, is not so

easy to diagnose in the immigrant, with the conse-

quence that the immigrants of the present generation

have a higher incidence of mental instability than is

possessed by the foundation families. Therefore it

> Analysis of America's Modern Melting Pot : Hearings before the
Committee on Immigration and Naturalisation, House of Representatives,
Sixty-seventh Congress, Third Session, November 2i, 1922. Statement by
Harry H. Laughlin. (Serial 7-C.) Pp. 723-831. (Washington : Government
Printing Office, 1923).

is proposed that immigrants should come of families
with no record of insanity.
The case of crime is interesting. Those countries

that have contributed least to the criminal population
of the United States are Great Britain, Scandinavia,
Ireland, Germany, and the Netherlands ; i.e. precisely
those that have contributed the foundation stocks.
The Southern European countries have contributed a
far larger proportion, and this is probably due, in the
opinion of Dr. Laughlin, to a change in social environ-
ment, with a consequent social maladjustment.
Since criminalistic tendencies show themselves early
in life, it has been possible to exclude this type with
a considerable degree of success.
The analysis of figures has made it possible to

reach some interesting conclusions with regard to the
contributions to degeneracy made by the different
constituent elements of the population of the United
States, and it is evident from this report that before
long we shall know much more than we do at present
about the problem of degeneracy. One definite
conclusion seems to have been reached by Dr.
Laughlin ; he states that " custodial inadequates
are for the most part recruited from a relatively small
portion of the families of the whole population. This
means that social inadequacy is not a result of
accident or bad environment, but that primarilv
most custodial inadequacy is founded upon degenerate
inheritance."
The ultimate effects of the prosecution of a

thoroughgoing policy of immigration control will be
far-reaching ; for the United States will be able to
absorb the healthy stocks, and to reject the unhealthy,
thus greatly benefiting itself at the double expense of
European countries. W. J. Perry.

Fire Hazards and Fire Extinction on Oilfields.

THE subject of fire-risk, prevention and extinction
on oilfields is one which the public as a whole

tends to take very much for granted, only being stirred

to interest by press reports of oil-well fires such as
occurred in Trinidad some two years ago, when
thousands of pounds' worth of damage was done, or
by more serious disasters on some of the American
fields, involving the loss of many lives. On the other
hand, those concerned with the actual control of
oilfields, if not the employees themselves, are very
much alive to the ever-present danger of a conflagra-
tion arising from the high degree of inflammability of
petroleum and its products, and they know, usually
only too well from experience, that oil-fires, from the
inherent nature of the materials involved, are by far
the most difficult to combat successfully.
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Prof. J. S. S. Brame chose this subject as the theme
of his valedictory address to the Institution of
Petroleum Technologists recently, and in ^^ew of the
rapid and generally unappreciated evolution of
modern methods of oil-fire extinction, especially as
practised in America, his dissertation was particularly
welcome. It certainly stimulated members of his
audience to a keener perception of the risks run
by those engaged in all branches of the industry',
without in any sense being either sensatioued or
alarming.
As with other undesirable evils, prevention being

better than cure, the greatest possible care is taken
nowadays to meet, by precautiongu^' measures, the
contingencies of oil-well and oil-tank fires. Unfortun-
ately, one of the chief causes, lightning, is extremely
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difficult to safeguard against, and the loss of oil by
ignition of the associated gases during storms is a
formidable problem, especially in certain parts of the
United States. In the Mid-Continent field, for

example, as much as 1,000,000 barrels of oil per
annum has been lost in this way.

Preventive measures consist for the most part in

the employment of specially designed storage tanks,
the wooden top surmounting the metal body being
a favoured form in America. This type of tank
is open to the objection that continuity of metal is

broken, so that perfect protection from lightning
cannot be assured. In this country, all-metal tanks
are preferred ; sometimes steam-lines are led to the
tops of the tanks for discharging steam freely at the
approach of a thunderstorm, though in the case of

large tank-farms the method proves impracticable.
Tanks are usually built in the centre of sump-holes,
while a clearance of 200 feet between the site of each
tank is desirable. Probably the most recent method
for preventing oil-tank fires is that concerned with
the use of " Sealite," an artificial preparation con-
sisting of a mixture of glucose, glycerin, calcium
chloride, glue and starch. This mixture can be
rendered lighter than oil by aeration, and when
pumped into the tanks it floats on the oil, thus pre-
venting evaporation and also combustion. The
better-known " Foamite-Firefoam " system of fire-

extinction is only applicable once a fire has started ;

this depends on the foaming reaction set up by
bringing together alum and licorice, by which carbon
dioxide is generated, thus effectively choking the fire.

Oilfield fire may of course be due to other causes

besides lightning ; the friction of the crown-pulley
when bailing operations are in progress on the rig ;

crossed guy-lines or wires causing sparks which ignite

the volatile gases ; the throwing down of lighted

cigarette-ends (regarded as a criminal offence in some
countries—and rightly so) ; spontaneous combustion
of gas-lines ; leaky pipe-lines ; all these contribute

to the possible risks to be guarded against.

A somewhat novel and generally unsuspected
cause of petrol-fires is the power which the mobile
spirit has of generating static electricity. Ignition

of volatile oils through static discharge has been
known in hairdressers' shops, in garages where men
have chanced to clean their hands with silk rag
soaked in petrol, in filling up petrol tanks of motor
cars using a piece of chamois leather for filtration

purposes. A still more curious case is that of the

chauffeur who was drawing from a self-measuring
tank into a can bearing a wooden handle ; he hung
the can by this handle, thus insulating the receptacle,

and under these conditions the oil caught fire on two
successive occasions.
The moral of these examples is obvious. They

serve to show, however, the meticulous care necessary
in handling petroleum under all conditions, and it

speaks volumes for the administrative and technical

ability of those responsible for storage and distribution

of oils, that the disasters attending oil-fires are so few,

not only in Great Britain but also in America, where
such vast quantities of inflammable spirit are dealt

with annually. H. B. Milner.

The Greenwich Magnetic Observatory.

Proposed Removal to Holmbury Hill.

"jX/rAGNETIC observations were commenced at the
^^'^ Royal Observatory, Greenwich, in the year
1840. They included absolute observations of the
magnetic elements together with eye-observations,
.obtained at first everj^ two hours and afterwards
fevery hour, for determination of the variation of the
elements. In 1847, continuous photographic records

|of the elements were introduced and have been con-
ftinued until the present time. The length of this

continuous series of observations provides valuable
material for the study of the phenomena of terrestrial

magnetism. It was by their means that Mr. Ellis

demonstrated the ii-year periodicity common to the
variations in the diurnal ranges of the magnetic
elements and to the sun-spot period, and that Mr.
Maunder established the connexion between the
recurrence of magnetic storms and the rotation of

the sun. More recently. Dr. Chapman, by using
the Greenwich observations, combined with similar
records of one or two other observatories which have
a long series, has been enabled to put forward a
comprehensive theory connecting magnetic storms
and the regular diurnal variations of the elements
with the electrification of and movements in the
atmosphere, caused by the discharge from the sun
of electrified corpuscles. The Admiralty magnetic
charts are constructed at Greenwich, the last issue
in 1922 consisting of three large-scale maps showing
the magnetic variation, and three smaller maps
showing the magnetic variation, dip, and horizontal
intensity for the whole world.

During the last twenty years the magnetic observa-
tions have all been transferred to buildings con-
structed of non-magnetic materials in a special
enclosure in Greenwich Park away from the iron in
the Observatory. The instruments have also been
modified and improved. With the growth of electric

traction in the latter part of the last century, steps

had to be taken to safeguard the Observatory from
disturbances due to leakage currents. Since 1903, a
protective clause has been inserted in all Parliarnentary

Bills for electric rail- or tramways running within five

miles of Greenwich, and a clause i"equiring insulated

returns if nmning within three miles. With these

safeguards, the disturbances, though perceptible, have
been kept within reasonable limits.

On the decision of the South Eastern and Chatham
Railway Co. to electrify its local services which run
in the near vicinity of, and on both sides of, the
Observatory, the question of safeguarding the interests

of the Observatory was taken up with the Ministry

of Transport. It was ultimately agreed that the
most satisfactory arrangement for both parties, and
the cheapest for the railway company, would be to

move the magnetic observatory to another site, the
railway company defraying the costs of the removal
and the extra cost of maintenance thereby involved.

A site near London was desirable, not only so that
supervision from Greenwich would be easy, but also

in order to maintain a first-class magnetic station in

the south-east of England. After examination of all

sites within fifty miles of Greenwich which were at

least three miles from any existing railway, the region

which seemed to oi^er least probability of being

affected in the future by railway extensions or building

operations was that around Holmbury St. Mary in

Surrey. The site finally chosen as the most suitable

in the neighbourhood is on the lower slopes of Holm-
bury Hill.

Some opposition has been aroused owing to it

being common land. The buildings to be erected on
it would be low and not unsightly, and would not
interfere with the amenities of the district. The fact

of being on common land would, on the other hand.
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atiord a guarantee against disturbance by possible

future building operations. The Admiralty has

undertaken to meet the wishes of the Commons and
Footpaths Preservation Society by acquiring an
equalarea of land adjacent to the common and adding

it to the common so that the total area of the common
will not be reduced.

Academic Biology.

UNDER the title " The Dry-rot of our Academic
Biology," Prof. W. M. Wheeler delivered a

most provocative address to the American Society

of Naturalists, which is printed in Science (vol. 57,

pp. 61-70). The address may have been written

under the reaction from the author's labours upon a
volume of iioo pages upon ants, but it provides food
for thought for the teacher of biology. The title

seems to have been chosen in part with an impish
desire to lead the librarian astray, so that future

students of the fungi may find it " reposing un-
ashamed between such monuments of cryptogamic
erudition as the 74 folio volumes of Professor Farlow's
' Toadstools of God's Footstool ' and the 27 quarto
volumes of Professor Thaxter's ' Laboulbeniales of

the Universe ' "
; in part to indicate Prof. Wheeler's

foreboding as to the devastating effect of academic
biology upon the young minds exposed to the danger.

Apparently 25 per cent, of the young men and
women graduating in the United States have had at

least the equivalent of an elementary course in

botany or zoology, but of these very few exhibit a
vital and abiding interest in biological inquiry. This
seems to have led to this interesting analysis of the
relative ineffectiveness of biological teaching (tinged,

perhaps, with the after effects of eleven hundred pages
upon ants !). Some of the suggested defects will

certainly provoke sympathetic response in Great
Britain, for instance the complaint that biologists are

compelled to be most active pedagogically during the
annual " glacial period," with a consequent reliance

upon preserved material of convenient types and a
great restriction of field studies. The mature
student who, after four years in a divinity school,

relinquished attendance upon a course in genetics

because the professor's mental processes were so

similar to those of his divinity teachers when they
held forth on predestination, salvation through grace,

etc., is cited as part of a general indictment which
suggests the reflection that the best culture medium
for the academic dry-rot fungus consists of about
equal parts of narrow, unsympathetic specialisation,

and normal or precocious senile abstraction. There
are redeeming features, however, and the author
rejects a friend's remedial proposal that staffs should
be completely changed and buildings burnt out or
thoroughly disinfected every 25 years ! Another
tendency which is deplored is the migration of the
American graduate to the German laboratory and
the teaching of authority, instead of spending the
few precious post-graduate years among the problems
provided at her door by the flora and fauna of the
tropics.

Two positive suggestions for improvement are made

:

first, that teaching should be more ecological in a
very wide sense of the term, and botany is certainly
moving very rapidly in this direction in Great
Britain ; secondly, that opportunities should be
provided for the amateur naturalist to meet the
young student both in the laboratory and in the
field, and so counteract the paralysing influence of
academic formalism by his unprofessional enthusiasm
and interest.
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University and Educational Intelligence.

London.—The work of the Ramsay Memorial
Department of Chemical Engineering at University
College will begin in October. The department has
been instituted with the object of enabling young
graduates in chemistry and engineering, who have
already obtained a good training in the fundamental
sciences of chemistry, physics, and mathematics, to
direct their studies and investigations towards the
application of the principles of physical <

'

\ to
the scientific design and operation of th tus
and processes of chemical industry in gemrai. Mr.
E. C. Williams, of the University of Manchester, has
been appointed professor in charge of the department.
An assistant lecturer, who must have had an engineer-
ing training, will shortly be appoint'-! '"• i'"i"-r«ity

College Committee.

The Folland scholarship in metallurgy, in connexion
with the University College of Swansea, is to be
offered in competition on September 10 and following
days. The scholarship is of the annual value of 50/.,

and tenable for three years. Further particulars are
obtainable from the Registrar of the College.

A LIMITED number of grants in aid to junior

assistants in chemical works and laboratories in or

near London, desirous of extending their knowledge
of chemistry, will shortly be allocated bj- the com-
mittee of the Salters' Institute of Industrial Chemistry.
Applications must be sent before September 15 to the
director of the Institute, Salters' Hall, St. Swithin's
Lane, E.C.4.

Applications are invited by the Royal College of

Physicians of Edinburgh for the Parkin prize, value
100/., which is open to competitors of all nations, for

the best essay on " the curative effects of carbonic acid

gas or other forms of carbon in cholera, for different

forms of fever and other diseases." Competing essays,

which must be written in English, must reach the
Secretary of the College not later than December 31
next, bear a motto, and be accompanied by a sealed

envelope bearing the same motto outside, and the

author's name inside. It is stipulated that the suc-

cessful candidate shall publish his essay at his own
expense, and present a printed copy of it to the college

within the space of three months after the adjudication

of the prize.

Much of the scientific information latent in govern-

ment publications fails to reach those to whom it

would be of the greatest utiUty. An example of how
such information can be made more generally access-

ible is the index issued by the I'nited States Bureau
of Education to documents having a bearing on the

subject of home economics. This (revised March,

1923) includes not only 55 of the Bureau's own
pamphlets, but several hundreds of others issued by
the Department of Agriculture, the Bureaus of

Standards, of Mines, and of Fisheries, the I-^bour

Department Children's Bureau, the Public Health
Service, the Federal Board of Vocational Education,

and the American Red Cross.

" The janitor of a modem school building is, next

to the principal, perhaps the most important oflftcer

in the school." This pronouncement by Dr. Dresslar,

an American authority on school hygiene, is quoted
with approval by the author of " The School Janitor :

a study of the functions and administration of school

janitor service," Bulletin, 1922, No. 24 of the I.'nited

States Bureau of Education. The writer goes on to

show that although the average annual salar\- of

school janitors is 980 dollars, or more than 50 per cent.
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higher than that of elementary and high-school
teachers, including principals, most people fail to
realise the importance of this service or, indeed, to
•Xwe the subject any thought at all, with the result
that most janitors are selected and appointed for

personal or political reasons rather than on the basis

of merit, and many are incompetent and physically,
mentally, and morally unfit. Tn view of the large
' ontrol exercised by them over health conditions,
specially as regards cleanliness, air, and light, their

moral inflvience, and the high importance of their

work educationally as setting standards of house-
keeping and taste, and financially as affecting the
preservation of valuable property, it is surprising that
this is the first comprehensive study of the subject
hat has been published in America.

The teaching of civics and the encouragement of

activities making for good citizenship have received
a large and increasing amount of attention in the
t'nited States since the War. Numerous pamphlets
and leaflets issued by the Bureau of Education on
" lessons in civics in the elementary grades," " pre-
paration of teachers of the social studies for secondary
schools," boy-scouts and girl-scouts, " lessons in

community and national life," " Americanisation,"
" the teaching of civics as an agency for community
interest and citizenship " (by the Commissioner of

Education), etc., have recorded and stimulated the
movement. The last of the series is Bulletin, 1922,
No. 45 on " Status of certain social studies in high
schools." This gives the results of an investigation
conducted by the Bureau in 1922, and compares them
with the facts revealed by a similar inquiry in 191 9.

Important changes have developed in the treatment
of civics and economics in the schools, the tendency
i)eing to make the courses more practical and to deal
\ith modern social and economical problems instead
)f merely with the machinery of government and
•conomic theory. Of the 13,000 largest high schools
of the country to which a questionnaire was sent in

1922, half sent replies, and of these 88 per cent, offer

instruction in civics, most of the courses being
obligatory, and 41 per cent, offer courses in economics,
more than one-third of which are obligatory.

Some recent developments in educational journalism
are described by Prof. Carson Ryan of Swarthmore
College, in Bulletin 25 of 1923 of the United States

Bureau of Education. The technical educational
journals have been hard hit by the rise in costs of

production and have with difficulty held their own.
Of the 144 journals listed in the bulletin not more
than 10, with an aggregate circulation of less than
(o.ooo, attempt to deal with educational problems in

a national way free of associational connexions.
Forty-eight State and associational periodicals have
an aggregate circulation of 234,800. They include

the Journal of the National Education Association,

which in less than two years has attained a circulation

of 130,000. Educational journalism in the daily
newspapers has maintained itself effectively and
improved in quality. Although the daily " school
page " is still maintained by about 10 per cent, of the
chief American dailies, the present tendency in

newspaper treatment of education is away from such
departmental methods :

" educational " news should,
it is considered, not be so labelled and should compete
with other news for position. On the part of school
and college authorities there is a marked disposition
to welcome and co-operate with newspaper men.
For example, one reporter was allowed to go through
i lie schools of the city, sitting each day in a class-room
imong the pupils, to write a day-by-day first-hand
account of schooling in all the grades.
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Societies and Academies.

Paris.

Academy of Sciences, July 30.—M. Guillaume
Bigourdan in the chair.—Gabriel Bertrand and B.
Benzon. A kind of physiological mutation observed
in mice. During the study of the effects of the
addition of a trace of zinc to the food of mice in the
absence of vitamins, one mouse survived eleven
weeks before showing any svmptom of trouble,

while all the other animals lived only from three to
five weeks.—V. Grignard and M. Dubien : The con-
densing action of the mixed magnesium alcoholates,

ROMgX. The alcoholates of the type CgHg . O . Mgl
produce energetic condensation of aldehydes and
ketones, aldols being formed.—Jean Chazy. The
field of gravitation of two fixed masses in the theory
of relativity.—Th. Varopoulos : The number of

exceptional values of multiform functions.—Ch.
Maurain, A. Toussaint, and R. Pris : The measurement
of air resistance on railway material. An account of

the results of experiments carried out on a model
train, one-twentieth real size.—Albert Portevin and
Fran9ois Le Chatelier : Obtaining, by heat treatment,
light aluminium alloys of high tensile strength not
containing magnesium. The effect of the temperature
of tempering is given for an aluminium alloy (4-3 per
cent, copper, o-8 per cent, manganese, 0-38 per cent,

silicon) and the results contrasted with alloys of the
duralumin type containing magnesium.—Andre Job
and Gu)^ Emschwiller : The photochemical reduction
of zinc sulphide. Phosphorescent zinc sulphide
suspended in air-free water and submitted to ultra-

violet radiation from a mercury lamp gives metallic zinc

and free sulphur, some centigrams of zinc per hour being
formed.—MM. Wertenstein and Jedrzejewski : The
evaporation of carbon. The rate of evaporation (m)
of carbon filament has been determined at tempera-
tures between 2800° and 3500° C. absolute, and the
results are in accord with the equation

log m =14.19 - 47iO°o - 1.25 log T.
T

From this, 5100° C. abs. is deduced as the boiling

point of carbon.—P. Lebeau : A method of thermal
fractionation of gases arising from the carbonisation
of solid combustibles. The fuel is heated in a vacuum
to temperatures increasing by steps of 100° C, and
the gas pumped out at each stage and analysed. The
results with seven fuels of different type are given
in a diagram.—Rene Reich : New organometallic
compounds : copper phenyl and silver phenyl.
Copper phenyl has been isolated as the result of the
reaction of dry cuprous iodide on an ethereal solution

of phenylmagnesium bromide (in an atmosphere of

nitrogen). The product is unstable, giving copper
and diphenyl at 80° C. Copper ethyl proved too
unstable to isolate, although there were indications

of its formation. Silver phenyl was prepared by a
similar reaction; under ether, at - 18° C, it is com-
pletely decomposed in a few hours into silver and
diphenyl.—L. Bert : Bromodiphenylmethane and the
Grignard reaction. The main product of the reaction

of magnesium on bromodiphenylmethane is tetra-

phenylethane.—M. Pastureau and H. Bernard : A new
method of passing from mesityl oxide to tetra-

meth^dglycerol.—Alphonse Mailhe : The preparation

of petrol starting with animal and vegetable oils.

Rape oil, heated with zinc chloride, has been shown
in an earlier communication to give rise to low
boiling hydrocarbons. It is now shown that various

other animal and vegetable oils behave similarly on
heating anhydrous zinc chloride.—R. Fos.se, Ph.
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Aag^ne, and R. Duboii : Xanthyl compounds derived
from amino acids.—Albert Michel - L*vy and Henri
Termier ; The Trapp rocks in the region of Kaon-
I'Etape (V'osgcs).—Etienne Patte : The isle of ashes,
an Indo-Chinese volcano of recent apj)earance. Tliis

volcanic island was discovered in the process of
formation by the Japanese ship Wakasamaru on
March z, 1923. The volcano was very active a
fortnight later. By May 27, the area of the island
had been reducecl by about one-third, and the
eruption had ceased.—F. Ehrmann and J. Savornin :

Compieinent to the stratigraphic scale of the Kabylie
des Babors. Algeria.—G. Pontier : The fossil elephants
of England. The mutations of Elephas antiquus in the
upper Pliocene and English Quartemary.—H. Colin
and H. Belval : The soluble hydrocarbons of the
wheat grain in the course of development.—A.
Policard and G. Mangenot : The state of the oil in
the reserve cell of tiic fatty seeds. The seed in
germination.—E, Grynfeltt : The anatomical con-
stitiition and the signification of the pavilion of the
uterine tube in woman.—Jules Amar : The phenomena
of respiration. From a consideration of the total
surface of the red blood corpuscles and the volume
of oxygen consumed per minute, it is concluded that
the haematic absorption is subordinate to the pre-
liminary solution of the oxygen in the blood fluid.

The true function of the red corpuscles is to increase,
by their oxygen absorption, and to regularise, like a
flywheel, the oxygen reserve of the higlicr animals.

—

R. Faillie and J. P. Langlois. The energy expenditure
of the organism in walking down hill on an inclined
plane.—R. Herpin : The swarming in full daylight
of a Pionosyllis lamelligcra.—Emile F. Terroine and
H. Barthel^my. The composition of the organisms
in the course of ovogenesis in the frog, Rana fusca.
There is not a synthesis of fat at the expense of the
tissues, but a transport to the ovary of fat previously
accumulated in the organism. At the moment the
eggs are delivered, the animal, without the ovaries,
contains a A'ery small proportion of fatty matter.—
Ch. Dejean : The origin of the vitreous body and of
the zonule.—O. Duboscq and P. Grass6 : The small
flagellar of Calotermes flavicollis.— Etienne and
Edmond Sergent and A. Catanei : Vaccination against
paludism of birds obtained by the inoculation of a
small number of living sporozoites.

Melbourne.

Royal Society of Victoria, June 7.— E. J. Hartung

:

The Blount Wilson solar observatory. A general
account of the spectroheliograph and the estab-
lishment of the observatory^ on Mount Wilson was
given. The solar tower telescopes, and the great
reflectors for stellar and nebular work, were described
and some of the lines of investigation which these
instruments have rendered possible, were discussed.
In conclusion reference was made to the projected
Australian solar observatory on Mt. Stromlo, from
which much may be expected.

June 14.—Mr. Wisewould, president, in the chair.

—

E. F. J. Love : Acceleration of gravity at the Melbourne
Observatory. On taking Wright's determination into
account, together with those utilised by the author in
his previous paper, the value of g is increased, and the
mean error diminished by o-ooi cm. /sec."*. Reasons
are given for regarding Wright's recent suggestion of
variation in g with the time as unnecessary.—Sydney
Pern : Different types of Australian Soomerangs
and their flight. The different types of war and
return boomerangs, found amongst the various
tribes were described, and also the methods of making
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the bfxjmerangs, and how they were thrown. The
author attributed the origin of the boomerang to tlu
slow evolution of the throwing stick, which, wlun
flattened and slightly twisted, was in-tMi of lm«,,i1\

increafied range. Thus stick tcwk
course, and by modifying it, a bcxju' !

return was eventually developed. The
flights possible with the return Ixxjmcr
illustrated by wit and the methfKl tr.

them to attain t. rent flights werf <

F^our different ways ol makinr .oincranj.
were shown.

Sydney.

Linnean Society of New South Wales, April i S.-
Mr. A. F. Basset Hull, president, in the chair.—

W

F. Blakely : The Ixjranthaceae oif Australia, Pt. \\

A continuation of the systematic descriptions, eleven
species and six varieties being dealt with, of which
SIX species and five varieties are described as new.

—

H.I. Jensen : Some notes on the Permo-Carboniferous
and overlying systems in Central Queensland. A
summary of the results of geological reconr
work in the country lying between the (

Railway line and the Longreach Railway iwi- m
Western Queensland. Notes are given on the geo-
logical sequence in the Camarvons and on the I3owen
formations in the type district.—Vera Irwin- Smith :

Studies in life-histories of Australian Diptera T^.r.u hv -

cera. (i.) Stratiomyiidae. No. 4. The r<

system in larva, pupa and imago of M
rubriceps Macquart. A contribution to the subject
of the post-embryonic development and comparative
morphology of the respiratory system in Diptera and
in insects in general.

May 30.—Mr. A. F. Basset Hull, president, in the
chair.—H. J. Carter : Revision of the genera Ethon.
Cisseis, and their allies.—T. Harvey Johnston and (i.

H. Hardy : A revision of the Australian Diptera belong-
ing to the genus Sarcophaga. This group of flies is

of medical and veterinary interest. Eight names arc
placed as synonyms for the first time, one new species
is described, one is given a new name, and one, which
evidently has been imported from North America,
is added to the list, making twenty-three species
now known from Australia.—A. A. Lawson : The
life-history of Microcachrys tetragona (Hook.). Prac-
tically a complete account of the gametophyte
structures of one of the rarest and most interestmg
of the AustraUan Podocarpineae.—J. McLuckie :

Studies in symbiosis, iv. The root-nodules of

Casuarina Cunninghamiana and their physiological
significance.

Official Publications Received.
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Inventors and Patents.

THE relations which exist between an employer

and his employee as regards patents for inven-

tions are well known and, on the whole, are just and

stand the test of time. On our part, we are always

ready, and indeed anxious, to uphold the rights of

inventors ; none the less so when the inventor happens

also to be an employee. That there have been acts of

injustice towards the employee is notorious, and that

an inventor occasionally suffers at the hands of his

employer is beyond dispute. It is well, therefore, to be

reminded from time to time of the employee's views, if

only to seek opportunity for the removal of hardship

under which the employee-inventor may labour. To

his grievances a short article by Mr. P. Freedman is

devoted in the July-August number of the Scientific

Worker, where, by a series of selected examples, there is

advanced " a rough but true picture of the present

trials of the needy inventor who is an employee of a

private firm."

The details, however, of these examples, whereby

the conclusions which have been drawn from them

may be checked, are wholly absent. But without

impugning in any way the accuracy of the examples,

considerable experience suggests that the addition

which inventors make to the stock of public knowledge

is often neither so great in amount nor so important

in extent as inventors would have us believe. Many
a brilliant idea proves to be almost valueless to the

community unless means for presenting it in practical

form are devised by those whose everyday business

is the immediate satisfaction of the public wants.

Employers, as is said, must live, and it is to their

interest to adopt the latest and most efficient devices

irrespective of the quarters in which they arise.

The subtle and elusive quality of inventiveness is

such as to require all the efforts of employers to stimu-

late its exhibition by those in their employ. Harsh

and inequitable treatment of employees conduces to

the satisfaction of neither party. In short, mutuality

in aim with due regard to the dictates of justice are,

in the long run, found to pay.

In the same article the suggestion is put forward for

a patents committee to be set up to report upon novel

ideas, the members of the committee being thoroughly

able technical men and men of high reputation. The

good opinion of this body would enable the inventor " to

obtain financial backing for his idea and free him from

rank robbery." It would also help, it is said, in bring-

ing the inventor into touch with those who might assist

him in furthering his aims. The author of the article

deliberately abstains from elaborating the scheme in

detail, but in this matter urges energetic action
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as the policy of the National Union of Scientific

Workers.

The idea of a patents committee of this character, it

may be remarked, is a favourite one with reformers,

but however much there is to be said in its favour,

its formation, functions, and operations would be such

as to render the idea all but impossible in practice. A
very near approach to the constitution and working of

such a committee was to be witnessed during the War.

Many consultative bodies, in the exceptional circum-

stances of the time, were established by the Ministr\' of

Munitions for estimating the value of inventions. As

a result, a vast accumulation of information upon the

practical working of those consultative bodies was

obtained ; information which, if made available to the

public, would indicate how little the expectation of

reformers in this direction could be realised. Sound

contribution to the discussion of the relation between

employer and employed as regards inventions and

their mutuality of interest is ever welcome, and in the

proper quarters should always receive careful attention.

It is open to question, however, whether the claims of

the employee will be materially enhanced by the

advocacy which appears in the Scientific Worker, where

some basic misconception occurs in respect of the

employee's legal position, and where the implication lies

that all employers are to be judged by reference to the

action of those who abuse their position.

In a second article devoted to patents in the same

issue of the Scientific Worker Dr. N. R. Campbell urges

the entire abolition of the patent system without any

definite substitute. He considers that the system

gives industrialists a wholly false view of the place of

science in industry and, in consequence, diminishes the

number of scientific workers whom they employ.

" So long," says Dr. Campbell, "as we associate

scientific work with patents, the delusion that is

responsible for the backward state of scientific industry

in this country will continue," and, if patents were

abolished, manufacturers would have to rely upon the

excellence of their products and the efficiency of their

processes and not on the establishment of monopolies.

There must be dismissed once for all, Dr. Campbell

continues, the wild idea that, by some modification of

patent law or machinery, there can be wrested from

the greedy capitalist some enormous profit that he

makes by exploitation of the inventor.

Dr. Campbell refers also to the necessity, in the

case of a really important invention, of spending many
thousands of pounds upon defending a patent in the

courts. This necessity is and has been a crying evil

which seems to be almost inseparable from the existing

patent law. It is indeed remarkable that the talent of

the legal expert united with the genius of the manu-
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facturer have not yet succeeded in evolving a scheme

whereby, at a relatively small cost, the scope of an

invention may be accurately defined and the validity

of its protecting patent readily determined. The diffi-

culties in the production of such a scheme, which with-

out losing sight of the interests of the public shall yet

reserve to the inventor all the rights to which he is

entitled, are undoubtedly great ; but surely some

means are discoverable whereby the present outlay

for obtaining confirmation of an important patent

and the settlement of the allegation of infringement

could be much reduced. The National Union of

Scientific Workers would indeed be doing true yeoman's

service if, in all its bearings, the Union would consider

this matter and assist in l>rin(,in,r :,!.,.nt -, mn. J,.

needed reform.

The Social Influence of the Internal

Combustion Engine.

The Internal Combustion Engine. By Harr>' R. Ricardo.

Vol. 2 : High-speed Engines. Pp. vii + 373.

(London, Glasgow and Bombay : Blackie and Son,

Ltd., 1923.) 3o,y. net.

IT does not seem long ago, though actually fourteen

years have passed, since we overheard a well-

known man of letters gently curb the impulsive pen

of a younger writer who wished to record an impression

that the increasing use of the internal combustion

engine must prove a vital factor in our coming civilisa-

tion. Events have moved so rapidly that it now seems

surprising that this impression could have appeared

to be an overstatement. But fourteen years ago the

man-in-the-street was quite unaware of what sort

of thing an " internal combustion engine " might be,

if indeed such a thing existed. Moreover, until that

time no engineering writer had even dared to put

so unfamiliar a title on the cover of his book. Gas

engines, oil engines, and petrol engines were of course

known, but it was scarcely suspected that apparatus of

that sort was likely to have any primar}- effect on world

history.

Who would have then divined that the introduction

by Daimler, fourteen years still earlier, of the high-

speed petrol engine was of such potentiality that it

would become a debatable point whether our " sure

shield," the British Navy, should be allowed to have its

Singapore base strengthened, in advance of the pro-

vision of an adequate home defence force of those

aircraft the very existence of which is one outcome of

the pioneer work of Daimler ? This is, it is true, merely

a military- parallel, but equally striking ones could be

drawn from civilian activities. The development of

intemal-combustion-engine road transport is one of the



September 8, 1923] NATURE 35

chief characteristics of the age we Hve in. Even in

England it is sufficiently striking, but in the United

States one person in every ten, man, woman, and

child, has an automobile ; an average of one to every

alternate household. Even so the continued output of

the Ford factory is measured in thousands of cars per

day. America may be a land of wide spaces, but if

this rate should continue it is not difficult to foresee a

further field for the activities of "control" societies,

this time aiming at control of the Ford " birth rate."

The growth of road transport was not due to the

stimulus of the War : it was in full steady growth

before 1914. But in the case of aviation, the future

of the aero-engine as a prime mover is, and must be,

vitally affected by the stimulus which grew from the

War and still continues. During the War itself the

best scientific and engineering talent was encouraged

by every possible facility, and by lavish outpourings of

money, to produce yet newer and newer developments

of the internal combustion engine—whether for aviation,

tanks, seagoing craft, or road transport ; but chiefly

for aviation. Aviation offered then a prospect of a

way out from what seemed an endless deadlock
;
people

had begun to fear that in the great struggle, there

had unconsciously been invented a new, and very

unpleasant, way of life. Since then a relatively im-

poverished world has sought to find less costly means of

defence than the old ; and the public, led doubtless by

the results of certain American experiments, has begun

to look towards the relatively cheap defence by air-

craft as affording a loophole for escape from financial

burdens which might threaten to become overwhelming.

As a mere business proposition, therefore, it " pays "

to encourage aviation, and the surest path of progress

in this sense lies in the development of improved aero-

engines which shall be of unprecedented power, of

extreme lightness, and yet be able to operate with

equal facility at any altitude and at any temperature.

One of the pioneers in this necessary development

of the internal combustion engine is Mr. Ricardo.

We reviewed some little time back the first volume

of his book (Nature, January 13, p. 43). That

volume dealt mainly with the older slow-speed

engine. The second volume is concerned with the

high-speed engine and with its utilisation for certain

specialised purposes. It is a fine record of scientific

research work ; carried out in no small measure by Mr.

Ricardo himself, or by those with whom he has been

associated, directly or indirectly, through the medium

of the Aeronautical Research Committee.

We are well acquainted with most of the books on

this subject which have appeared during say the last

twenty years, and it is striking to reflect on the change

in the point of view shown by the writers at the begin-
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ning of that period and at the end. If Mr. Ricardo be

taken as typical of the modern writers, and to do so is to

pay them compliment, it will be seen from even a

cursory survey of the present volume that nothing,

however traditional in the art, is taken for granted.

Each problem is stated in scientific language, and

critically and dispassionately examined : very often

the results are unexpected, but whether strange or not,

this critical review of them has the immense merit

that a chain of possible causation is constructed to

which new links can be added, by those who have

scientific imagination and insight, leading to new lines

of development. Each piece of analysis in fact is made

to carry within it the germ of the next step forward.

The mere bulk and weight of Mr. Ricardo's two

volumes is forbidding, and might with advantage have

been lessened. That, however, is probably more a

matter for the publishers than the author. The author

has done his part of the work well, though the book

would certainly have gained by the freer use of the blue

pencil. We have found very few mistakes, though the

puzzling letter-press associated with figure 33 on p. 121

does not seem to us to make the carburation procedure

represented intelligible to the average reader.

Mr. Ricardo is evidently not satisfied with the present

position as to fuel supplies. As is well known, much of

his own research work has been devoted to fuel questions

—his investigations for the Asiatic Petroleum Company

he has fortunately been in a position to make public :

much to the credit of that firm. We quote from the

present volume :
" The mobile internal combustion

engine is now no longer a luxury ; it has become one of

the prime necessities of peaceful civilisation and the

prime necessity in time of war ; therefore, the assurance

of its fuel supply should be considered a matter of

national importance. It is perfectly well known that

alcohol is an excellent fuel, and there is little doubt that

sufficient supplies could be produced within the

tropical regions of the British Empire, yet little or

nothing is being done to encourage its development."

It must be remembered, however, that although plants

well suited for the production of alcohol are easily

grown in, say, tropical British Africa, it is likely to

be a costly matter with present facilities to collect

and deal with the material on the spot; hence it is

reasonable that a very strong case should be put up by

the engine users before steps are taken to embark on

large schemes for power alcohol production.

Lest it should seem that the high-speed engine is

being considered too exclusively and the older engine

ignored, Mr. Ricardo puts his view on record :
" That

the internal combustion engine has found its ultimate

sphere in the light mobile high-speed type is now

evidenced by the fact that, whereas in the years
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immediately before the War the annual output in

horse power of both the light and heavy type in this

country was about equal, to-day the aggregate annual

power output of the light high-speed type is at least

ten times that of all other types, and in numbers

probably nearer twenty times."

We welcome this book, and we congraiuhitj the

author upon its production and upon his distinguished

share in the campaign towards yet further develop-

ments. Those who take their stand with the outposts

in this campaign and endeavour thence to discern

what yet lies in the lap of time will share with Mr.

Ricardo his enthusiasm for one of the most stimulating

of adventures in the world of applied science.

H. E. W.

The Secret of Life.

The Mechanism of Life in Relation to Modern Physical

Theory. By Prof. James Johnstone. Pp. xii-h248.

(London : Edward Arnold and Co., 1921.) 155. net.

THE professor of oceanography in the University

of Liverpool is well known as an eminent

biologist with strong philosophical leanings and an

unusual knowledge of physico-chemical science. So

the title of this book and the name of its author lead

one to expect something of more than ordinary interest.

It may be said at once that this expectation is fully

justified, for Prof. Johnstone's book is uncommonly

stimulating and represents a real and determined effort

towards scientific synthesis.

In the first eight chapters, the subjects of which

are the nature of animal life, the sensori-motor system,

the principles of energy, the sources of energy, on vital

production, brain and nerve, the special nervous

mechanisms, and the analysis of behaviour, the author

gives the reader an excellent and readable outline,

well illustrated with diagrams, of some of the funda-

mental aspects of physiology and the theory of energy

(including the second law of thermodynamics). It is

fairly obvious that these chapters are written for the

purpose of preparing the uninstructed reader to under-

stand what is to follow, for it is in the last three chapters,

on the mechanistic conception of life, the meaning of

perception, and the nature of life, that we come to

the kernel of the matter.

In the first of these chapters the author describes

the mechanical system of Descartes. Having disposed

of Descartes, he then proceeds to demolish Jacques

Loeb, in other words, he finds the modem physico-

chemical " mechanisms of hfe " equally unsatisfying,

equally mechanical. But the last paragraph of this

chapter, like the concluding sentence of one of those

serial instalments of " blood and passion " that appear
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in certain magazines, shrewdly whets our appetite:

"Anyhow, om ^n (if the (organism has come

again to : 11, t <,; " -'•'^hanical

explanat: . and ih.i; . biology

resorted to a physico-chemical explanation, which was

also insuliicient, sin- » • -f-s and chemistr)' are again

becoming mechan king about for the new

conception that biology has now again to borrow from

physics, we have little difficulty in finding it, and it

would appear a~ ii it were really something new. The

concept is given to us in the physical notion of statistical

mechanics and to this we shall return presently."

This sounds exciting, tho; not quite evident

at first sight why statistical mtcliunics should be any

better than mechanics. However, the secret comes

out in the last chapter, whi'h treats of "The Nature

of Life." Here the author deals in a ver>' interesting

way with the laws of thermodynamics, his discussion

being based on the statistical methods of Boltzmann

and Smoluchowsky. It is pointed out that the universe

" becomes a cyclic order, such that the most probable

phases are those in which entropy tends towards its

maximum value, and the least probable ones are those

in which the entropy tends towards its minimum value.

As such it is a permanent universe, self sufficient,

without beginning and without end."

Proceeding from this basis, the author arrives at

the following result. In inorganic processes and

tendencies available cncrcry runs down and entropy

increases ; whereas in '" vital " processes and tendencies

available energy accumulates and entropy decreases.

Summing up, he states that " In living processes the

increase of entropy is retarded. This is our ' vital

concept '." His exact meaning will be rendered clearer

by the following quotation. Discussing '^^-^ T.Kr,to-

synthetic action of the green leaf, he sa} rch

accumulates in the green leaf exposed to sunlight,

but the whole system is the green leaf + t^^f fn. and

HgO + the 'degrading' sunlight. In the iius

defined entropy increases very slowly. The system is

one in which there are coupled energy transformations,

(i) the degrading sunlight ; and (2) the photosynthetic

process. If there were no coupling, the solar energy

would degrade, with a maximum entropy increase
;

if there is a coupling the entropy increase becomes

minimal. The coupling is always the mark of life

activity."

Suppose we illuminate some oxygen at room tempera-

ture with the right sort of ultraviolet light. Some

ozone is formed. In this inorganic system we have

two coupled energ)- transformations, (i) Oxygen >-

Ozone, with increase of free energ}' and diminution

of entropy
; (2)

" degrading " ultraviolet hght, with

diminution of free energ%- and increase of entropy.
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Suppose again that we shake a solution of oxygen

in water with zinc fihngs. Some hydrogen peroxide

and some zinc hydroxide are formed. Here again

we have an inorganic system and two coupled energy

;
transformations, (i) Oxygen + Water ^Hydrogen
^eroxide, with increase of free energy and diminution

)f entropy
; (2) Zinc + Oxygen + Water—y Zinc

[ydroxide with decrease of free energy and increase of

entropy.

Hundreds of such examples might be given. For

example, by a suitable coupling of voltaic cells we
can realise the pair of coupled transformations, (i)

H2 + I2—>-2HI aq., with increase of entropy; (2)

2HCI aq.—>-H2 + CI2, with decrease of entropy. Thus,

a coupled transformation involving, when taken by
itself, a decrease of entropy, is no prerogative of the

living cell or organism. The latter is not a bit from

an " improbable " part of the universe, which is retard-

ing or reversing the operation of the second law of

thermodynamics in our particular part of the universe.

A living cell or organism does not, as it were, act

spontaneously. If we could photograph Mr. Home
in the act of " spontaneous levitation," we could

wager quite safely on the existence of a " coupled

degradation," even if we could not see it. The con-

tinued activity and existence of a living organism

depend on its utilisation of an environment which

is not in perfect thermodynamic equilibrium. The

totality of the actions involves a decrease of free

energy (increase of entropy), while a part will in

general involve a " storing of availability," i.e. an

increase of free energy and a decrease of entropy.

But this is a general characteristic of most complex

physico-chemical actions and reactions, including also

the physico-chemical actions and reactions of the living

organism and its environment. These facts are, of

course, well known. The late Prof. Benjamin Moore

often pointed out that the living cell acted as an
" energy transformer." What he really meant was

that it acted as a transformer of " energy potential,"

running some energy up to a higher " potential," and

some down to a lower " potential," like an electrical

transformer. If such coupled transformations never

occurred in what we call the inanimate world, then

we might find here a real prerogative and characteristic

of vital activity. But the existence of such coupled
" up-and-down " transformations in the inorganic

world is the commonest of occurrences. The inorganic

world in its various transactions does not, in fact,

only " go down hill." The progress of the rake is

zigzag, and not wholly a piece of undiluted villainy.

In trying to gain an understanding of the totality

of the actions of a living organism, it appears to the

reviewer that we may have to seek it in the intimate
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actions or " behaviour " of particular individual

entities, rather than in the average statistical behaviour

of " crowds." A piece of radioactive material decays

according to the mathematical laws of continuous

change, but behind this apparent continuity there

lies a series of discontinuous changes or " mutations."

The apparently continuous activity manifested in an

ordinary chemical reaction, which can also be repre-

sented by the mathematics of continuity, is due in

reality to a hidden series of " critical " states and
" critical " transformations. Everywhere the " evolu-

tionary changes " of individuals appear to be of a

discontinuous, critical, or mutational type. Behind

or below the determinism of our statistical laws of

physico-chemical change there lies a deeper determin-

ism based on the transformations of particular in-

dividuals at particular moments. Modern physico-

chemical science has already obtained a large measure

of success in analysing this apparent " spontaneity "

and in discovering the intimate laws of action of

individuals. The City Actuary is being replaced by

the Harley Street physician. Meanwhile, the philo-

sopher with his llan of impatience (and ignorance)

hurls defiance at the harmless corpse of the older

determinism.

Prof. Johnstone's book contains much more, however,

than his attempt to find a characteristic or criterion

of vital activity in statistical mechanics. It deals

with such subjects as perception, behaviour, mind,

memory, freewill, habit, etc., and attacks the doctrine

of determinism as applied to the dehberative actions

of animals. Thus the author says : "In most animals

there is some indetermination and spontaneity of

behaviour, and the more highly organised is the central

nervous system, the greater seems to be the degree of

indetermination that is exhibited." In much of this

discussion he reveals himself as a follower of Bergson.

Finally, Prof. Johnstone, the philosopher (as dis-

tinct from the psychologist and biologist) allows him-

self the luxury of what he calls a " metaphysical

discussion," which, however, he relegates to an appendix.

We need not follow him into those " faery lands

forlorn." Philosophers {j,.e. the professional sort) live

by taking in each other's washing, and it is no part of

good manners to interfere with these detergent cere-

monies.

The general impression which one gains from this

book is that the author is dissatisfied with the present-

day physico-chemical description of biological sequences.

But it does not appear that he has anything better to

offer. We have seen that his thermodynamical (or

statistical mechanical) discussion provides nothing new.

He brings in the modern physical theory of relativity

and seems to find some comfort in the reflection that

K I
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the electrons, atoms and molecules, when going about

their lawful occasions are, after all, only successive

space-time coincidences. But so, also, are the biological

sequences !

Nevertheless, Prof. Johnstone's book is the work

of an honest, mature and determined thinker, who

possesses a good knowledge of physics, chemistry, and

biology. As such it is worthy of very serious considera-

tion and thought, and constitutes a most interesting

contribution to scientific literature.

F. G. DONNAN.

The Geological Description of Britain.

(i) Memoirs of the Geological Survey: England and

Wales. Explanation of Sheet 96 : The Geology of

Liverpool, with Wirral and part of the Flintshire Coal-

field. By C. B. Wedd, B. Smith, W. C. Simmons,

and D. A. Wray. Pp. vi + 183. 45. net.

(2) Memoirs of the Geological Survey : England and

Wales. Explanation of Sheet 169 : The Geology of

the Country around Coventry, including an Account of

the Carboniferous Rocks of the Warwickshire Coalfield.

By T. Eastwood, Dr. W. Gibson, T. C. Cantrill, and

T. H. Whitehead. With contributions by Dr. H. H.

Thomas and the late C. H. Cunnington. Pp. viii +

149 + 8 Plates. 5^. net. Also Sheet 169, i inch to

I mile, colour-printed. Drift edition, 2s.

(3) Memoirs of the Geological Survey : Scotland. The

Geology of Corrour and the Moor of Rannoch (Explana-

tion of Sheet 54). By L. W. Hinxman, R. G.

Carruthers, and M. Macgregor. With contributions

by the late Dr. C. T. Clough, and Petrological Notes

by Dr. H. H. Thomas and H. H. Read. Pp. iv + 96.

4^. net. Also Sheet 54, i inch to i mile, colour-

printed. Drift edition, 35.

(Southampton : Ordnance Survey Office ; London :

E. Stanford, Ltd., 1923.)

UNDER the direction of Dr. J. S. Flett, the

Geological Survey of Great Britain, with its

happily increased emoluments and staff, remains one

of the most progressive scientific institutions in the

British Isles. The first two memoirs here noticed are

based on the revision of mapping done in earlier days,

and they form an effective answer to those who hold

that geological observations once recorded are in-

capable of improvement in the light of later knowledge,

(i) The account of the Liverpool district is appropri-

ately published in time for the visit of the British

Association. Details derived from mining develop-

ments have been utilised, and twenty-four shaft-

sections in the Flintshire coalfield are represented in

a plate. The account of the recent improvements in

water-supplies (pp. 127-147) records the great success
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of the Vymwy reservoir, which was completed in 1892,

only 7*3 per cent, of the water used by Liverpool being

now drawn from wells in the Buntcr beds that underiie

the city. The case of Holywell in Flintshire down to

the days of the War, when the water was carted •

the upper part of the town from the holy well of St.

Winifred, and then dispensed in buckets, is quaintly

described. This supply was seriously reduced in 191 7.

by being tapped by mining operations, and at present

a reservoir is being utilised to receive water pumf)ed

from neighbouring shafts.

The glacial deposits of the district now receive

concise description, based upon studies by Mellard

Reade, G. H. Morton, and others, who have made
Liverpool famous as a centre of geological observation.

Important modifications have, however, been made in

older views as to the mode of deposition of the drifts,

and it is well to have the evidence of the striation of

the rock-floor by ice from the Irish Sea conclusively

put forward (p. 96). The glacial striae occur mainly

near the coast ; they are directed to the south-east

;

and 58 per cent, of the boulders from a clay-pit in

Stanley Road (p. 95), examined by Morton and Good-

child, showed striations on their surfaces. The Ust of

erratics includes rocks from the county of Antrim,

Ayrshire, Ailsa Craig, and the Isle of Man. The

evidence for the existence of a great Irish Sea glacier

is here complete.

(2) The memoir on the " Country around Coventry-
"

is in reality a description of the area of the accompany-

ing Sheet 169 of the colour-printed one-inch map, and

covers the very interesting district north and north-

east of the city. The whole of the Warwickshire coal-

field, which extends into Sheet 155, has, however, been

included in the memoir. Educationally, the map is

a fine one from the contrast in structure of its eastern

and western areas, the Cambrian shales and quartzite

coming in west of the great fault, and underlying the

Middle Coal-measures, while the drift-covered Triassic

country to the east includes the remarkable inlier of

ancient quartz-diorite, formerly styled granite, that is

quarried at Lane's Hill.

It is suggested on p. 20 that this and the similar

rock of Mount Sorrel, which formed part of the land-

surface in Triassic times, may be of Devonian age, like

the granites of the Lake District and of southern

Scotland. We note among the geographical features

the growth of Coventry in consequence of the mining

activity north of it (p. i), and on the map the grand

old line of Watling Street, with the main route of the

London, Midland, and Scottish Railway, keeping

similarly to the Triassic lands.

(3) The third memoir dealt with in this notice leads

us to a very different country. The Moor of Rarmoch
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has now been traversed by the railway to Fort WiUiam J

but its essential wildness remains, and has become

known to thousands who otherwise could have realised

little of the grimness of the central highlands. We are

here on the watershed between the North Sea and the

western inlets, and its rugged characters seem typified

in the trench-like hollow in which Loch Ericht lies

(p. 9). The contoured geological map, with its audacious

mass of scarlet where the early Devonian granite forms

the moorland, should be studied side by side with the

hill-shaded sheet of 1876, on which Mr. R. McFadden

gave us what is surely one of the finest examples of

hachuring in the world.

The question of recumbent folds among the meta-

morphosed stratified series has been raised by Mr. E. B.

Bailey, and the views of the official geologists in this

difficult region show healthy differences that will

stimulate yet further work. By any one who has

emerged on the moorland from the deep cleft of

Glencoe, the courage of those who have investigated

the district yard by yard must be gratefully acknow-

ledged and admired. The most striking feature of the

description of the glacial deposits is the evidence that

toulders of the Rannoch granite have been abundantly

lifted by the land-ice to heights of 1000 feet above the

level of the moorland mass. G. A. J. C.

Medical Science in the War.

History of the Great War : Based on Official Documents.

Medical Services : Diseases of the War. Vol. 2 :

Including the Medical Aspects of Aviation and Gas

Warfare, and Gas Poisoning in Tanks and Mines.

Edited by Maj.-Gen. Sir W. G. Macpherson, Maj.-

Gen. Sir W. B. Herringham, Col. T. R. Elliott, and

Lt.-Col. A. Balfour. Pp. viii-i-621 + 7 plates -f-

6

maps. (London : H.M, Stationery Office, 1923.)

255. net.

AS the details of the War fade away into the past,

our perspective of the ordeal emerges more

and more clearly, and when viewed from a distance

of five or more years, the magnitude of our effort begins

to make itself apparent. Time, if it has not yet healed

our wounds, has at least enabled a considered diagnosis

and history to be made. How wonderful that history

was, how resourceful our resistance, how well-earned

our victory, can be gathered by reading this truly

fascinating account of the work of the Medical Services

during the W^ar. Never before in war has the air

played so big a part ; its physical properties have

loomed large in problems of aviation, while its im-

portance in respiration has made physiology one of

the most indispensable of sciences in connexion with

aviation, gas warfare, and mining operations.

Application of the results of scientific research led
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to the solution of most of our difficulties. By careful

tests men could be selected who were physiologically

suitable for flying, while those unfit could be eliminated
;

" flying strain " could be detected and treated ; by

the use of liquid oxygen aviators could reach heights

otherwise unattainable, and still retain their eflftciency.

Many lives were saved, and considerable advantage

gained in consequence.

After that portentous experiment of April 22, 191 5,

when the aspect of warfare was changed by the use

of asphyxiating gas by the Germans, stupendous

efforts were made to devise protection against this

form of attack. For a while, gas offensive and anti-

gas protection strove, on either side of that awful

strip of neutral land, each to outdo the other ; the

ultimate victory was with the defence.

That the British box respirator was easily the best

in the field cannot be denied by any one who knows

all the facts, for it was satisfactory both from the

chemical and physiological point of view, and hence

this form of respirator was greatly in demand not only

for the use of our own troops, but also for those of

several of our allies. Its evolution from less perfect

predecessors is fully explained in the tenth chapter of

the book. Chapter ix. contains a full account of

several gas attacks made upon our troops ; in one

case at least the reviewer can testify to the complete

accuracy of this official account, and has no doubt

that all the other accounts are equally accurate, since

they were written up in the field by exceptionally

able Army chemical advisers, on the basis of verified

reports by the units concerned.

Gas warfare reached a crescendo in July 191 7 when

mustard gas was first employed, and the number of

casualties suddenly jumped up, and even with the most

stringent precautions remained high until the end of

the War, This was due, not to inefficiency of the

respirator, but to difficulties of detection of the gas,

and to damage done to the general body surface by

the substance. In spite of all our precautions the

total reported gas casualties were 180,983, not counting

some who died on the spot, or were taken prisoner

;

something more than 6000 of these died, while about

19,000 had been classed for pensions during the year

1919-1920. This forms about 2 per cent, of the total

post-War disabilities, which is only a small number

;

very few of these men have since died from indisputable

effects of gassing. The medical treatment of gas-

poisoning may therefore be said to be fairly satis-

factory, and is fully discussed, together with the

pathology of gas-poisoning, in the official account.

Much has been written elsewhere about gas warfare ;

it has been described as a cheap, effective, and humane

means of attack, and also as the most costly, most
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I :
M i h rt i \ e. and most brutal weapon yet devised. That

1 :i;iin; 1 hat it <;irmot be ignored

i_, ::. .
,

; ni.i\ .mm !.<• the means of

ultimately extingn wlnrh lias

engendered it seemi not impossible. -No one could

read this considered account without l)eing impressed

li\ lis lundainental significance.

There is one gas against which the respirators are

not effective ; this is carbon monoxide. It was not,

and could not easily be used as a means of attack,

but was encountered in ill-ventilated tanks and in

mines after a blow had occurred. This danger was

met, as similar danger is met in coal mines, by the use

of some form of oxygen respirator. Mine rescue work,

and tlie treatment of carbon monoxide poisoning, form

the concluding chapters of this valuable and interesting

document.

The Foundations of Future Psychology.

The Nature of " Intelligence " and the Principles of

Cognition. By Prof. C. Spearman. Pp. viii + 358.

(London : Macmillan and Co., Ltd., 1923.) 155. net.

" T N these principles, then, we must venture to hope

j^ that the so long missing genuinely scientific

foundation for psychology has at last been supplied, so

that it can henceforward take its due place along with

the other solidly founded sciences, even physics itself.

In particular, these principles (together with com-
mentaries upon them) appear to furnish both the proper

framework for all general text-books and also the

guiding inspiration for all experimental labours."

This is the author's very confident conclusion. The

source of cognition, he holds, is experience. This he

defines as " that which is immediately lived, undergone,

enjoyed, or the like "—a definition which would appear

to include digestion and the hardening of one's arteries.

The first intelligent operation is the apprehension of

experience. This is said to include sentience, affection,

cognition, conation, and the ego. The inclusion of the

ego is firm but apologetic, " pending some much more

plausible alternative explanation being proffered." It

is hinted (but not argued) that the fundamental con-

nectedness of these items is also apprehended at this

primary level.

The second principle—the " eduction of relations "

—

states that " the presenting of any two or more

characters tends to evoke immediately a knowing of

relation between them." The proof of this " tendency

towards evocation " appears to be that these relations

may be discovered. These relations include all the

categories—time, space, causality, and the rest. All

are neatly ticked off.

The third principle—the eduction of correlates—is

that " the presenting of any character together with
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a relation tends to evoke immediately a knowing o( the

correlative character." This prirK i[)Ic i*; \ «ry thoroughly

elaborated and ilhistratrd.

'I'Ik-sC pMI Jl( (i

" noegenciic dccuusc uu y arc ' noetic (.-.tli-eMdent)

and generate further knowing. They are " the prin-

ciples of intelligence " and fund lor cognition.

The book, we are told, is " soieiy psychological and

by predilection practical." The author, in consequence,

believes liinisclt justificil in adopt iiiL' llic methods of

a drumhead ( ourt-marLiul on the frequent occasions

when he tackles metaphysical points. Since the essence

of his argument, however, is noetic self-evidence, it is

difficult to understand what he means by unadulterated

psychology. Certainly he makes a most resolute

attempt to illustrate and corroborate his results from

laboratory evidence ; and this is the most valuable,

as it is also the most distinctive, feature of his dis-

cussion. He is far too clear-headed, ho\'

mistake corroborative for fundamental eviden -.

Take, for example, one of his favourite topics—the

initial status of sense-experience. Neither his choice

of this topic nor the greater part of his treatment

appears to be predominantly psychological. He
begins with the argument commonly known as physio-

logical scepticism, and ignores the vicious circle it

contains. Satisfied with this, he app>ears to rely on

self-evidence until quite late in the work, when he brings

corroborative experiments to bear upon his impUed

assumptions concerning this " tremendous problem of

objectivity." It is true that he assigns to these ex-

periments much greater value than is due ; but his

fallacy is logical, not experimental. To pass other

points, the brunt of his discussion here concerns sub-

jectivity in the sense of " actually constituting your

state of consciousness as when you say ' My conscious-

ness was that sensation.' " Since many philosophers

hold that no one can ever truthfully say any such thing,

it is plain that this " experimental " question is a

flagrant petitio principii.

The same remarks seem apposite when the author

deals expressly with " transcendence," It is clear to

him that somehow we come to know what is not a state

of ourselves, and he alleges that we do this by educing

correlates. We apprehend the ego, grasp the relation

of otherness, and educe a not-self (p. 107). This looks

simple. Self and otherness, together, will give you, of

course, " other selves," or " other than any self," or

" anything other than yourself." You can therefore

" educe " or " draw out from the very nature of the

item (yourself) presented " your parents or, if you will,

the rest of the universe. In short, anything can be

done by these methods, and it is not at all clear why the

author did not choose to " educe " " non-exnerience "
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from " experience " or " infinite objectivity " from

" finite subjectivity."

These principles are called " qualitative/' but there

are also five " quantitative " ones, and three further

" anoegenetic " principles of reproduction, disparition,

and variation of clearness. I have space only for a

few remarks on these heads.

The first three of the five quantitative principles run

as follows : (i) Every mind tends to keep its total

simultaneous cognitive output constant in quantity

however varying in quality
; (2) the occurrence of any

cognitive event produces a tendency for it to occur

afterwards
; (3) the occurrence of any cognitive event

produces a tendency opposed to its occurring afterwards.

Of these (i) looks as if it meant that every sleepy

mind tended to have the same cognitive output as it

has when alert. This, however, is not what is meant.

Our author seems to mean instead (p. 131) that the

occurrence of any one noegenetic process tends to

diminish the others. The second noegenetic process,

however, presupposes and includes the first.

(2) and (3) are flatly contradictory, so that it is

difficult to know what to do with them. They are

called respectively Retentivity and Fatigue. It may

be worth remarking, then, that Fatigue, in ordinary

language, does not contradict (2). When you are tired

you are likely to stop, but afterwards you may begin

again.

I do not mean these criticisms to be verbal, but I

should be glad if they were. For the author's courage

and resource I have nothing but admiration, and his

vigour is always refreshing. John Laird.

Our Bookshelf.

Memoirs of the Geological Survey. Special Reports on

the Mineral Resources of Great Britain. Vol. i :

Tungsten and Manganese Ores. Third edition. By
Henry Dewey and H. G. Dines ; with Contributions

by C. N. Bromehead, T. Eastwood, G. V. Wilson, and

R. W. Pocock. Pp. iv + 83 + 3 plates. (South-

ampton : Ordnance Survey Office ; London : E.

Stanford, Ltd., 1923.) 2s. net.

The latest edition of the report on the British ores

of tungsten and manganese merely brings up-to-date

the information contained in the previous editions, but
it cannot be said that it has brought out any new facts

of importance. Perhaps it only serves to emphasise
the industrial unimportance of the British sources of

supply. Temporarily the War directed attention to

the domestic sources and caused these to be actively

worked, but under post-War conditions, the home
deposits have again been found to be unable to compete
with the richer deposits that exist abroad. This is

well exemplified by the ores of tungsten, the British

output of which touched nearly 400 tons per annum
during the War, while the output to-day is probably
less than a quarter of this quantity ; in the same way
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the price, which during the War reached 555. per unit,

is to-day only about 12s. Furthermore, the total

output from Great Britain is only about 2 J per cent,

of the world's production.

In the case of manganese ores the figures show the

same tendency, though not to so marked an extent

;

this is due in part to the fact that the great bulk of the

British ores of manganese are of low grade compared

to the imported ores. The chief centre of our home
supplies is in North-W^est Wales, in Carnar^'onshire and

Merionethshire, both of which districts are well described

in the present report. These ores appear to average

less than 30 per cent, of metallic manganese, while

imported ores contain at least 50 per cent. Even so,

however, the tonnage of domestic ores is barely i per

cent, of the world's production, and only about 2 per

cent, of our imports. Economically, therefore, the

British production of both these ores is negligible,

and a careful study of the report before us affords no

ground for hope that it will ever become a factor to be

reckoned with in the world's markets for either mineral.

Cements, Limes and Plasters : their Materials, Manu-
facture and Properties. By E. C. Eckel. Second

edition, revised and partly rewritten. Pp. xxxi4-

655. (New York: J. Wiley and Sons, Inc. ; London:
Chapman and Hall, Ltd., 1922.) 32^. 6d. net.

Eckel's treatise on cements, although dealing almost

exclusively with American practice, is one of the most
thorough works on this subject, and the new and

revised edition will be accepted as a standard authority.

The scanty references to English practice are not

always accurate, and the casual reader might suppose

that the industry in Great Britain was insignificant,

but the information in regard to the United States and
Canada is very full. A more detailed account of the

fixed mechanical kilns which are now assuming so much
importance would have been welcome, as they are now
becoming serious rivals of the rotary kiln. It has been

found possible to include a short account of the high-

alumina cements recently introduced, although there

is no systematic consideration of their properties.

The section on slag cements is misleading. Only the

older pozzolanic cements, consisting of mere mixtures

of granulated blast-furnace slagand lime, are considered,

and the much more valuable " Iron-Portland " or
" Blast-Fumace Portland " cements, made by mixing

a suitable granulated slag with clinker and grinding

together, are not even mentioned. The chemistry and
physics of cement do not receive attention, the treat-

ment being purely empirical, but within its limits the

book gives an excellent survey of an importantAmerican
industry.

The Causes and Prevention of Corrosion. By A. A.

Pollitt. Pp. 230. (London : Ernest Benn, Ltd.,

1923-) 255. net.

The literature of corrosion is extensive, but far from

satisfactory in its scientific aspects. There is a large

collection of facts, but a singular lack of co-ordinating

principles. Each experimenter has his own hypothesis,

which fits a small group of observations, but usually

breaks down when applied to other, nearly related

facts. The writer of the present work has prepared

a useful survey of the subject, although confining
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himself almost exclusively to work published in English,

and without any (videme of first-hand observation.

Concrete exampl'5, so important in such a subject as

this, are lacking, and the reader is thus little able to

judge of the relative merits of the rival hypotheses,

which are, however, fairly and accurately described.

The corrosion of steel boilers and of brass condenser

tulx^s is treated more fully, the section on the latter

subject being reprinted from a pamphlet issued by the

Corrosion Committee of the Institute of Metals. The
most valuable part of the book deals with the prevention

or diminution of corrosion, especially of boilers and
condensers. Here the author is evidently at home,
and the chapters on the softening and de-aeration of

water, and on the protection of boilers by electrolytic

methods, are fully illustrated and contain much detail.

This portion of the book might well have been issued

alone, a procedure which would have lessened its rather

high cost. The printing is good, and the illustrations

of plant are very clear.

The Bakitara or Banyoro : the First Part of the Report

of the Mackie Ethnological Expedition to Central

Africa. By the Rev. Canon J. Roscoe. Pp. xvi +
370 + 42 plates. (Cambridge: At the University

Press, 1923.) 255. net.

Anthropological science owes a debt of gratitude to

all who were concerned in the initiation and organisa-

tion of the Mackie Ethnological Expedition to Central

Africa ; but most of all to Mr. Roscoe, by whom the

actual work of investigation was carried out. This
first instalment of his report is an invaluable contribu-

tion to our knowledge, and will prove an almost in-

exhaustible mine of information for the student of

primitive custom and belief. The dominant people

of the country of Kitara are the Bahuma, Negro-
Hamites, possibly of Galla strain, though this is

uncertain. Coming from the north-east, they invaded
the country in the lake region immediately west of

Uganda, part of which they now occupy, and subdued
the Bahera, the agricultural negro aborigines. Among
much which is striking in their culture, the most
remarkable feature is the manner in which their whole
social and religious organisation centres around their

herds. The entire routine of the kingly office is

ordered solely to promote by sympathetic influence

the well-being of the cattle. The elaborate milk
ritual, which Mr. Roscoe has studied carefully in minute
detail, inevitably invites comparison with the dairy
cult of the Todas of Southern India.

L'Homme fossile de La Quina. Par Dr. H. iMartin.

(Archives de Morphologic generale et experimentale.
Fasc. 15 : Anatomic.) Pp. 260. (Paris : Gaston
Doin, 1923.) 25 francs.

In this volume Dr. Martin describes the results of the
investigations which he has carried out on the Mousterian
site of La Quina (Charente) since 1905. His discoveries

included a large number of mammalian remains and
of typical implements as well as objects of bone, which
at the time of discover^' constituted the first evidence
of the use of bone in the Mousterian age. Much of this

material has formed the subject of communications to
French scientific societies, and the general conclusions
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are well known ; but anthropologists will welcome this

careful and detailed study of the evidence as a whole.

The author, by inference, docs much to throw light

upon the habits of Mousterian man, and it is noteworthy
that he is inclined to regard a certain rrmdition of

the efjuine teeth as evidence for d-

most imj>ortant contribution to antlii

however, was the discovery in 1911 oi tht hun.in
skeletal remains now known as the La Quina m.ui,

and in 1915 of the cranium of a child aged eight, lx)th

falling within the Neanderthal group. Dr. Martin, on
the ground of inferiority to type in certain respects, is

disposed to regard the former as female.

Practical Chemistry. By E. J. Holmx.uu. u>iii »

Natural Science Series.) Pp. xvi + 267. (London:
G. Bell and Sons, Ltd., 1923.) 45. net.

Mr. Holmvard in the preface to his book has some-
thing to say on the heuristic system, about which so

much was said a few years ago. While we may admire
it at a safe distance, he remarks, " We are at least upon
safe ground when we believe that a little sound know-
ledge acquired by the method of direct teaching is

distinctly more valuable than much hazy and in-

accurate knowledge gained by the so-called ' method
of research '—which is, of course, not the method of

research at all, but a sort of game of make-believe."

He has written a sound and useful book on the lines

he advocates. It covers the ground of the School and
Higher Certificate Examinations, and is sufficient for

University Scholarships, but is wisely not written for

any examination. Gravimetric and volumetric analysis,

physical chemistry and organic chemistr>- are included,

but the author has rightly, we think, omitted qualitative

analysis. The course described is one of the best we
have seen, and the book should become popular in

schools. It is evidently the work of an exf)erienced

teacher.

Ink. By C. Ainsworth Mitchell. (Pitman's Common
Commodities and Industries.) Pp. ix+128.
(London : Sir Isaac Pitman and Sons, Ltd., 1923.)

35. net.

Mr. Mitchell has dealt with the origin of inks, the

way in which they are made, and their characteristics

in a most interesting and useful way. The use of

carbon inks, he shows, dates back to ven.' remote

periods in Egypt and China. The earliest mention of

iron-gall ink is said to be in the work of Theophilus

the Monk, dating to about the eleventh centur)' a.d.

Before the beginning of the seventeenth centur\', ink

was made in the household, but in 1609 it was manu-
factured in Paris, later in Dresden, and much later by
Stephens in England. Mr. Mitchell deals with all kinds

of ink, including printing ink.

Your Broadcast Receiver and How to Work It : Hints

and Tips for the Radio Listener. By P. W. Harris.

Second Impression. Pp. 68. (London : The Wire-

less Press, Ltd., 1923.) 6d. net.

This book can be recommended to owners of broad-

casting receiving sets. A judicious amount of elemen-

tary practical theory is given which will enable them I

to get the best results from their apparatus.
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Letters to the Editor.

[ The Editor does not hold himself responsible for
opinio7ts expressed by his correspondents . Neither
can he undertake to return^ nor to correspond with
the writers of, rejected manuscripts intended for
this or any other part of Nature. No notice is

takeii of anonymous comm.unications?\

On the Regularities of the Spectral Lines of Iron
and the Atomic Magnetic Field.

Since our short account of the method of observing
the Stark effect with a stabiUsed arc was written (see

Nature, March 31, p. 431), we have made experiments
on about twenty different metals. With elements
having a simple spectrum, as silver, copper, zinc, and
others, the separation of the lines into different series

is facilitated from the similarity in the winged
appearance of the lines in the strong heterogeneous
electric field near the anode, though the broadening
is generally asymmetric and there is some difference

among the polarised components. The examination
of many thousands of iron lines is not yet completed,
but choosing lines between \X 2400 to 3000 A showing
the simplest type of the effect, in which they are

enhanced and slightly shifted towards shorter wave-
lengths, we have found that a few lines can be
arranged in regular triplets, quartets, and sextets.

These mostly belong to spark lines. In addition to

these regularities, we can arrange the enhanced lines

into a large number of quadruplets as shown below :

12 34
The frequency diiference, Ai'(i,2), is equal to Aj'(3,4) to

a fraction of the wave-number per cm. The relations

between t^v[\,i) and A>'(2,3) are various, but the values
of Ai'(2,3) and Ai'(i,4), and especially those of Aj'(2,4)

and Aj'(i,3), are common to many of the quadruplets.
The remarkable numerical relation between Ai'(i,2)'s

is that they come out in groups as given in the
subjoined table :

Group.
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resident in the embryonic tissues ; the effects of usage
in the parent can have no influence on the machinery."

Sir Arthur, therefore, if I understand him aright,

comes out as a predestinarian orthogeneticist. The
experiences of the animal have no influence in shaping
the structure of its offspring. In this attitude he
outdoes that ultra-mendelian Prof. Morgan, of New
York, who, when confronted with the problem of the
ultimate causes of liis " mutations," admitted that
no other source could be found for them except the
influence of the environment.
What reasons does Sir Arthur adduce for what I

may term his despairing conclusion ? In the last

analysis they reduce themselves to two, namely : (i)

functional adaptations—such as the shape of the
crowns of the molar teeth—and the separation of the
peronaeus tertius muscle from the extensor muscle
of the little toe, come into existence in the embryo
before there is any possibility of the performances
of the functions to which they are adapted ; and (2)

Sir Arthur can conceive of no mechanism by which
the habits of the parent can influence the embryonic
machinery.
Now when Lamarckism is dismissed on grounds

such as these, it would have been just as well if Sir

Arthur had made himself acquainted with the form
in which the Lamarckian theory is held by modern
biologists. May I briefly refresh his memory ?

Modern Lamarckism may be stated as follows :

(i) An animal exposed to a new environment
modifies its habits, so as to adapt them to new needs.

(2) New habits, persistently indulged in, entail

modifications of adult structure.

(3) The offspring of animals which have adopted
the new habit, if they remain in the same environment
as their parents, tend to assume the new habits more
quickly and on slighter stimulus than did their

parents, and to develop the corresponding structures
at an earlier period of their lives.

(4) Ultimately, when the new habits have persisted
for a long time, the corresponding structures make their

appearance in development before the performance of the

functions to which they are adapted.
It is obvious, therefore, that all Sir Arthur Keith's

arguments against " use-inheritance " are irrelevant
to the question at issue. Sir Arthur is a brilliant

mammalian embryologist. Were he a comparative
embryologist he would be acquainted with cases
which would stagger even him in his opposition to
Lamarckism. I will give one. All Macruran Crustacea
(lobsters, prawns, shrimps, etc.), when seeking retreat,

move backwards and strive to thrust the abdomen
into a dark crevice. The hermit crabs have adopted
the habit of inserting the abdomen into the curved
passage of an empty gastropod shell, and in consequence
the abdomen has become curved. The young hermit
crab, however, in its last free-swimming stage has
an abdomen as symmetrical as that of a shrimp ;

but when it sinks to the bottom, before it has
found an appropriate shell, the abdomen has already
become curved. Does Sir Arthur ask us seriously to
believe that this curvature has been produced by
some mystical " adaptational " mechanism among
" embryonic cells," and has had no relation to
parental habits ? The paragraph in " Current Topics
and Events '

' rightly states that the crux of the whole
discussion is the proof of the actual existence of
use-inheritance. Many of us believe that by means
of well-thought-out and patiently executed experi-
ments this proof has already been given. Those who
refuse their assent may be divided into two classes,

namely : (a) those who are unacquainted with the full

details of the experiments
; (fe) those who are

acquainted with these details and strive to escape from
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their inevitable conseauences by attributing fraud
to the experimenter. It is obvious from his sympa-
thetic references to Kammerer that Sir Arthur Keith
belongs to the first of these categories. May I reajm-
mend to him a more prolonged and extensive stud\ of
Kammerer's papers ?

The paragraph in " Current Topics
on to state that every failure to
inheritance strengthens the Darwiniai
is adopted by the best and most philo
in biology to-day. This is a statement
frankly fail to understand. Darwin was
close of his life a convinced believer in the existence
of use-inheritance, although he did not regard it as
the sole factor in evolution. Who are at present the
best and most philosophical workers in biology is,

of course, a matter of opinion : I should think that
Darwin, if still with us, would put in this category
those who had the widest acquaintance with facts.
If this criterion be granted, then I may remark that
the best palaeontologists and the b^t systematic
zoologists whom I know are strongly inclined to
adopt the Lamarckian point of view.

Far be it from me to say a single word in disparage-
ment of that great biologist Huxley, whom Sir Arthur
Keith claims, and I have no doubt rightly, as a
predeterminist. From Huxley I received my first

attraction to the study of biology, and it has fallen to
my lot to succeed him in his chair. I am convinced
that if Huxley were still alive, and had learned from
Sir Arthur Keith's brilliant exposition the wonderful
facts of the indifference of embryonic cells, and their
capacity at need to form any kind of tissue, he would
find it difficult to persist in his conception of the
" germ-plasm " as a machine-like mosaic of molecules.

Sir Arthur compares the embryonic cells to an
army of workmen capable of various tasks whose
energies are co-ordinated to a common end—not by
a director but by hormones or chemical messengers
which they send to each other. I must frankly
confess that it baffles all my powers to conceive how,
from an unorganised mob of undifferentiated cells, an
organised structure could arise solely bv their mutual
influence. Certainly the amount of constructive
work accomplished in these circumstances by a crowd
of British workmen would be a minus quantity.
Surely the influence which organises and marshals
these cells must be one external to themselves.
There must, in the developing embryo, be some part
which takes the lead and emits the primary' hormones
which control the action of the rest. This I pointed
out in my address to Section D of the British Associa-
tion in 1916. May I illustrate this by an example
taken from a recent paper by Ruud and Spemann with
which Sir Arthur is possibly not acquainted ? If a
small portion of the developing nerve-plate of Triton
alpestris be grafted into the ectoderm of a gastrula
of Triton tcBniatus in a region where normally the
neural plate is not found, it will organise the ectoderm
cells around it into a neural plate, in the midst of
which it will be found, distinguishable from the cells

of the host by its different colour.

Let me in conclusion suggest to Sir Arthur Keith
that these primary hormones or " formative stimuli,"
which initiate development and give it its course, are
the physical correlates and bearers of the memories
of the race, stored in the egg-cell which has in turn
received them from the tissues of the parent genera-
tion. E. W. MacBride.

As I read over the homily which my friend Prof.
MacBride has addressed to readers of Nature in
general and to myself in particular—one with which
we are all becoming familiar—I was reminded of an
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experience suffered by Huxley when he lectured at

the Royal Institution on the cerebellum. At the end
of the lecture, a devout hearer approached to inform
him that she had understood and enjoyed the lecture

—with the exception of one point—was the cere-

bellum inside or outside the skull ? After I have
filled 24 columns of your valuable space to prove that
Huxley was altogether right when he denied that
use-inheritance played any part in the evolution of

man—or of any other animal—Prof. MacBride, after

reading these columns, turns round and practically

asks me if I have heard of Kammerer !

If Prof. MacBride will be so good as read my
Huxley lecture again, he will see that I neither
affirm nor deny the doctrine of use-inheritance What
I have denied, in as clear terms as are in my voca-
bulary, is that Lamarckism—whether of the original

1809 vintage or of the brand bottled in 1923 by Prof.

MacBride—has had no part in the evolution of man.
To give my reasons for this conclusion would compel
me to inflict on the readers of Nature a repetition
of my Huxley Lecture. Here I must content myself
by saying that Lamarckism gives no explanation of

man's developmental history, none of his anatomy ;

it leaves the ancestral forms of man, such as we
know of from the discovery of their fossil remains, un-
explained ; it cannot explain the characters which
differentiate one racial type of modern man from
another. In brief, the tenets which Prof. MacBride
clings to with such fidelity cannot serve the purposes
of even a working hypothesis for the modern anthro-
pologist.

Prof. MacBride is good enough to suggest that I

should be staggered did I know of certain facts with
which comparative embryologists are familiar. Well,

I do sometimes make little excursions into the realms
of invertebrate embryology and frankly confess I

am staggered by the fact that men who are familiar

with the developmental histories of invertebrate
animals can have any belief of Lamarckism as a
factor in evolution. Arthur Keith.

Solar Activity and Atmospheric Electricity.

Dr. Bauer's courteous attempt (Nature, August
II, p. 203) to reconcile our views respecting the con-
nexion he believes in between sun-spots and atmo-
spheric electricity calls for a reply. I should first

explain that we differ as regards even the connexion
between sun-spots and terrestrial magnetism. Appar-
ently we both accept the relation

R =o+6S . . . . (I)

beTtween R, the range of the regular diurnal variation
for the year, and S, the sun-spot number. Here a
represents the range for no sun-spots and 1006 the
increase in range for a sun-spot frequency of 100.

The value of 1006/0 varies with the magnetic element
and with the station, but is usually in the neighbour-
hood of 0-8. The further relation mentioned by Dr.
Bauer, p. 204, " an increase of 100 in the sun-spot
number would correspond to a decrease in the in-

tensity of magnetisation of the earth of about o-i

per cent.," is not a result I consider proved. If it

were true, there should be a decided ii-year period
in the secular change. Claims to have established
such a period have been made, but seem to me to
have broken down. Quite recently failure to detect
the phenomenon at Paris, one of the most satisfactory
stations, has been announced by M. A. Angot (Ann.
de I'Institut de Physique du Globe, Paris, 1923, p. 288).
But if Dr. Bauer and I are not exactly at one on this
point, we are at least agreed that the influence of
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sun-spots on the absolute values of the magnetic
elements is exceedingly small, if not zero.

Coming now to the potential gradient of atmo-
spheric electricity. Dr. Bauer claims to have estab-

lished a substantial spot influence both on the ampli-
tude of the diurnal variation and on the mean value

for the year. In the Physical Society paper to which
he refers (Proc. Phys. Soc, London, vol. 35, p. 129), I

attempted to check the alleged sun-spot influence

both for the diurnal range and the absolute value by
means of formula (i). In the case of the absolute

value, R represented the mean value of the potential

gradient for the year. In addition to results from
the Ebro Observatory, on which Dr. Bauer had
mainly relied, I employed data from two periods of

years at Kew, determining a and b in all cases by
least squares. Except in one case the value found
for loobja was positive, but it was much below o-8,

and the values found for the correlation coefficients

were too small to warrant the conclusion that a true

sun-spot influence had been made out.

In his recent letter Dr. Bauer does not impugn the
accuracy of my mathematical work. What he does
is to employ instead of (i) a formula of the type

R=a'+6'S-f-c'T (2)

where S is now the difference of the sun-spot number
from its mean value, and T the time in years counted
from the middle of the period. We may, I think,

treat it as a mathematical certainty that the observa-
tional results must be expressible exactly by a formula
of the type

R-a'-6'S=/(T).

What Dr. Bauer has found is that for one particular

period of years /(T) = c'T gives a good result at certain

stations, notably Ebro and Eskdalemuir, which he
considers good, and a less good result at other stations,

Potsdam and Kew, which he considers inferior. He
would no doubt get a still better result if he put

f{T)=c'T +d'T:\

But is the goodness of fit in such a case any evidence
of the real existence of a sun-spot influence ? There
might, for example, be an excellent fit with b' =0.

There may admittedly be special conditions in

which something is to be said for a formula of type (2).

As I showed some years ago, the absolute value of

potential gradient at Kew, and presumably else-

where, is affected by the visibility (purity) of the
atmosphere, potential falling, as the visibility rises.

If the purity of the atmosphere at a station improved
at a uniform rate, potential gradient would naturally
fall, and it might be a proper course to apply a cor-

rective term c'T, with c' negative as found by Dr.
Bauer at the Ebro, Eskdalemuir, and Kew. Again, if a
station went on applying an invariable factor for the
reduction to an infinite plane, while the factor was
really altering owing to continuous deterioration of

the insulation or other instrumental cause, a corrective

term c'T with c' negative might be justifiable if the
rate of deterioration was constant.

The reasons assigned by Dr. Bauer, p. 203, for

considering Kew an inferior station are the large size

of Cg/Cj, the ratio of the amplitude of the 12-hour to

the 24-hour Fourier wave, and the high mean value
of potential. Now I can imagine another critic

holding—and with equal reason—that a low value of

c^lc^ and a low mean value of potential gradient are

both symptoms of inferiority either in the site or in

the apparatus. He might even suggest that the mean
values at the Ebro, 86i;/m in 192 1 and j6vlm in 1922,

are outstandingly low.

If a high mean potential gradient is a sign of

K 2
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inferioiii\, th good character of Eskdalemuir seems
difficult to I \j)lam, as the value there makes a much
closer approach to the Kew than to the Ebro value,

the latter being notably below what Dr. Bauer puts
forward as the normal. Again, if a high value of

c,/Ci is a sign of inferiority, is it not strange that c,/c,

is highest at Kew in summer when the potential

gradient is lowest ? Ebro and Eskdalemuir have a
variable number of monthly quiet days, while at
Kew with rare exceptions the number is uniform.
Weather conditions usually reduce the number of

quiet days used at Eskdalemuir below the Kew
number lo. Thus a priori we should have expected
Kew to be the station least affected by accidental

irregularities. According to Dr. Bauer the sign of

c' (his t) " may depend upon whether the sun-spot
cycle ... is below or above average development."
Apparently he expects a revolutionary change from
a steady fall to a steady rise and conversely 1 It is

obvious that if a steady fall did go on at the Ebro at
the rate obtained by Dr. Bauer we should before long
have the potential gradient negative.

The fact that Dr. Bauer finds negative values for c'

at all three stations, Ebro, Eskdalemuir and Kew, may
possess some physical significance unrelated to sun-
spots. In my Physical Society paper I referred to

volcanic dust as a possible natural agency influencing

potential gradient over wide areas. Even the agency
of man may influence a considerable area. Thus I had
myself regarded the value for 192 1 at Kew as excep-
tionally low, and attributed this at least in part to the
abnormal purity of the English atmosphere brought
about by the coal strike. At all events the mean
value for 1922, unlike that at the Ebro, shows a
substantial rise.

In view of Dr. Bauer's concluding remarks it may
not be amiss to point out that the earth's atmo-
sphere is generally believed to contain an equal and
opposite charge to the earth's surface. Thus the total

charge on the earth as a planet would seem to be nil

whether a sun-spot influence exists or not.

C. Chree.
August 17.

Colour Vision and Colour Vision Theories.

In his letter published in Nature of August 25,
Dr. Edridge-Green seems to admit the accuracy of

the deductions from the trichromatic theory which I

made in the issue of August 4. But, in making these,

I used no other postulate than that of the fact of

normal trichromasy. Iji the sense in which the word
is used, trichromasy is now a qualitatively and
quantitatively proved fact, although at the time of

its first assertion it was in considerable part hypo-
thetical. Strict logical development (which may be
mathematical when necessary, since mathematics is

merely symbolised logic from this point of view) leads
directly to the explanation of certain phenomena
which Dr. Edridge-Green had thought to be un-
explainable on the basis of trichromasy. If the
logical developments are sound, the conclusions are
inevitable. But he brings forward three other facts
which he still considers to be inexplicable on the
theory.

First ; a man, stated to be completely " red-blind,"
can recognise red as easily as a normal-sighted person.
From the trichromatic point of view one might
say. Why not ? No doubt the term " red -blind

"

might preferably be avoided, seeing that it is a reUc
of the " hard-atom " stage of the theory- ; but the
theory' does not give the result that a dichromat of
that type cannot distinguish red light from other
lights. The notion that it must do so is a survival

of ideas held under the restrictions of the eaI^
applications of the theory.

Second ; 50 per cent, of the dangerously colour
blind get through the wool test. Again. Why not ?

The theory would only use the fact, if g^nted, to aid
in further elaboration of the details of the visual
peculiarities.

Third : the theory is said to fail to explain the
class of colour vision which Dr. Edridge-Green denotes
as trichromatic, in which yellow is not recognised,
the region of the spectrum occupied by yellow hues
being called red-green. I cannot occupy space here
in showing how this is directly predictable as a
possibility on the trichromatic basis. I have discussed
it, and other such cases, in my book on colour vision.

Dr. Edridge-Green says that, in this case, the inter-

section of the dichromatic curves should be shifted
towards the red on the trichromatic theory, and they
are not so shifted. The statement is mistaken.
There is no such compulsion on the theory.
The statements in Dr. Edridge-Green 's last two

sentences are in complete agreement with the theory.
He says also that the theory is burdened with self-

inconsistent subsidiary hypotheses. Actually the
theory is based, and based alone, on two postulates ;

the qualitative postulate of trichromasy, and the
quantitative postulate of the intensity law. All

further development is straightforward, any definite

constructive presumption being used in illustration

only, and being clearly stated by Helmholtz to be
quite inessential. In fact, he left the theory totally

unburdened with fixed presumptions regarding
structure and function. The fixation was to come
later, probably by way of many supplemental theories
consonant with it. AH, including the views of Dr.
Edridge-Green, may possibly help.

I would appeal to Dr. Edridge-Green not to pit

his views against the trichromatic theory, but rather
to consider wherein they may supplement it. Multi-
chromasy higher than triple is without evidence.
If he accepts Dr. Houston's work as the mathematical
expression of his views, he thereby makes them
trichromatic in the usual sense of the term. His
views may supplement the theory on the side of

functional physiology or psychology ; they cannot
refute it on the formal side. W. Peddie.
August 25.
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The Phosphate^Deposit of Ocean Island.

On p. 787 of Nature of June 9, which has just

reached me, a notice appears, under the heading of
" Mineral Fertilizers," of my paper on " The Phos- m
phate Deposit of Ocean Island " (Quart. Joum. S
Geol. Soc, vol. Ixxix., p. i, 1923.)

As this notice misinterprets certain of the state-

ments made in the paper, I beg the courtesy of your
space for the necessary corrections.

(i) One of the points emphasised in the paper is the
gradual and uniform change which occurs in the
composition of the deposit as one passes from peri-

meter to centre. This change is so regular that it

can be expressed by a simple formula.

There is no normal 88 per cent, and no " level . . .

where the phosphate sinks from its normal 88 to

79 per cent.," the change being gradual and without
break from 79 to 92 per cent.

(2) The deposit cannot be truly described as
having " a depth of fully fifty feet." As stated in

the paper, it is sometimes as much as 80 feet thick,

but usually less than 50 feet.

(3) The excess lime shown by analysis (i.e. the Ume
over and above that required for the phosphoric,
carbonic, fluoric, and sulphuric acid radicals) varies
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directly with the percentage of organic matter and
inversely with the percentage of tricalcium phosphate.
It is thereforemore rational to assume that this lime
is combined with the organic matter than to state

(as has been done) that it is present as a compound of

the type ;i;(Ca3P208).3;(CaO).2'H20.

Dahllite, 4Ca3P2O8.2CaCO3.H2O, is not mentioned
in my paper. The idea of its occurrence is not
rejected by me, however, as its presence is not in

conflict with the chemical analyses, no excess lime
(as defined above) being required for it.

That the calcium fluoride shown in the analyses
(about 3 per cent.) is present combined as apatite to

any considerable extent is unlikely, from the behaviour
of the phosphate to reagents ; the purer varieties of

Ocean Island phosphate being, for example, almost
completely soluble in cold, dilute hydrochloric acid.

Launcelot Owen.
Monteria,

Republic of Colombia,
South America, July 21.

I HOPE that no one who consults Mr. Owen's inter-

esting paper will have been much troubled by misinter-
pretations on my part. The words " normal 88 per
cent." are based on the analysis on p. 13 of the paper,
which is said to be " representative " and gives 87-5
per cent. I hope, again, that no reader of my note
would suppose that a level exists in the rock at which
the phosphate-content drops suddenly to 79 per cent.

I should have written " has sunk " for " sinks."
In suggesting on p. 13 of the paper, and in his letter,

that lime is associated with the organic matter in the
phosphate, Mr. Owen raises a question of wide
importance. The special adsorptive influence of

organic colloidal gels in soils is now well known, and
Mr. Owen doubtless sets a good example in not
presuming the presence of dahllite or any other
t^mineral unless it can be recognised by specific

[characters in the mass. The rather delicate fibrous

[crystallisation of dahllite may be looked for. We
imust remember that A. Lacroix and other mineralo-
j^ists recognise definite species of mineral " calcium
^carbo-phosphates." E. Blackwelder, on the other
|hand {Amev. Journ. Sci., ser. 4, vol. 42, p. 294,
^1916), regards the less definite coUophane as the
icommon product of the reaction between phosphoric
[acid and lime salts, especially calcium carbonate, in the
jresence of ammonia. Collophane, as Rogers shows,

[can associate fluorine with its colloidal substance, and
Rmay thus suggest the presence of apatite. In his

fresearches on the chemistry of phosphatised reefs,

[Mr. Owen is opening up a very interesting petrological
meld. The Writer of the Note.

The Metric Campaign.

In reviewing Drury's " World Metric Standardisa-
tion" (Nature, August 18, p. 234), the statement is

made that " far less opposition has been raised to the
adoption of the litre and gram than to the metre,
which is very much more closely related to industrial
processes than the units of mass and measure."

Perhaps the following will serve to indicate to
fnetric campaigners why those who are directly in-
terested in industrial processes are in such an im-
penetrable fog over the question.
A few days ago, in a retail tool shop in a provincial

town, I was shown a narrow steel measure, in four
folding sections, the total length being one foot, which
was divided into 305 minor, and 30J major and
numbered divisions, the first two engraved thus :

—
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1 1 meter
1 2, so that to the purchasers of such an

instrument 30J metres are represented as equivalent

to 12 inches, instead of 100 feet ! The stock included
the carpenter's ordinary foot-rule, divided along one
edge into inches and sixteenths of an inch, and the
other into millimetres and 30^ (centi) metres. All

the shopkeeper could say was that the scales were as

supplied by the best makers, and must therefore be
accepted as correct—the word meter had no other
meaning than that the makers used it instead of

saying the scale was French !

Four years ago, in a western London suburb, I had
exactly the same experience, but if my memory serves

me the makers were different. The shopkeeper in-

formed me that in his two shops (one nearer the West
End) he had already sold many hundreds of these

scales.

From time to time the London and provincial Press

report meetings at which there have been discussions

on the great advantages of the metric system, but
there the matter ends—apparently it is nobody's
business, not even of the Board of Trade or the Board
of Education, to take action which would ensure
the circulation of correctly marked scales. All the
wrongly engraved ones ought to be recalled, to have
centi- engraved above meter. Hy. Harries.
August 20.

Direction of /3-rays Produced by Polarised X-rays.

In an abstract (Nature, July 7, p. 26) of a paper
read recently before the Royal Society, Mr. C. T. R.
Wilson discusses some results on /3-ray ionisation

tracks which he has obtained by his cloud method.
Among other things he notes (i) " Partial polarisa-

tion of the primary beams is indicated by the direction

of ejection of a number of the /3-particles being in

one plane—that containing the direction of the
cathode rays in the X-ray tube," and (2)

" Of the
ordinary long-range tracks, the majority have a
large forward component comparable with the lateral

component."
During the past year the present writer, using a

beam of scattered X-rays about 90 per cent, polarised
(Wilson's primary beam was probably about 10 per
cent, polarised), has obtained stereoscopic photographs
of /3-ray ionisation tracks by the cloud method. These
photographs show that most of the /3-particles are
ejected in a direction nearly parallel to that of the
electric force of the polarised beam of X-rays. There
is, however, a variation on either side of this direction.

The photographs also support Wilson's conclusion
that a large majority of the i3-particles have a velocity
component in the direction of propagation of the
X-rays. F. W. Bubb.
Washington University, Saint Louis,

July 30.

Proposed International Surveyjof the Sky.

I AM informed by the director of the Office National
M^t^orologique de France that, with the approval of
Sir Napier Shaw, president of the International
Commission for the Study of Clouds, the dates for

taking the photographs of clouds have been postponed
by one week. Photographs will be taken at the three
specified hours from September 24 to October i

inclusive. Volunteers are much needed to help in the
work, and I shall be glad to send full instructions to
those who will send me their names.

C. J. P. Cave.
Stoner Hill, Petersfiield, Hants,

August 27.
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Gaseous Combustion at High Pressures.'

By Prof. W. A. Bone, F.R.S.

Introduction.

IN the course of the researches upon gaseous com-

bustion which for many years past have been

carried out in my laboratories, it became necessary to

study the subject under much higher pressures than

those heretofore employed. As this aspect of the work

has recently assumed greater importance from the

point of view of the mechanism of combustion than

was at one time foreseen, an outline of it may be of

interest. Before, however, explaining what our new

observations have been, something should be said

about the apparatus and methods employed for such

work. For they must obviously differ from those used

for experiments at atmospheric pressure, where the

conditions are much less severe.

In the first place, the experiments must be carried

out in specially designed bombs of forged steel capable

of withstanding the sudden development of very high

explosion pressures. Thus, in our recent experiments,

the initial pressure at which the combustible mixtures

were fired ranged up to loo atmospheres ; and the

resulting pressures, which were developed in a small

fraction of a second, were anything up to ten times as

great. Hence the method of measuring and recording

the pressures must be capable of following accurately,

and with the least possible lag, a rise of pressure of

from (say) loo to looo atmospheres occurring within

., J^^th of a second. For this purpose we have employed

a recording manometer of the form designed by Sir J. E.

Petavel, which is a most efficient appliance for high-

pressure explosion work.^

The photographic pressure-time records obtained

in our experiments show (i) the rate at which the

potential energy of the explosive mixture fired is

transferred into kinetic (i.e. pressure or temperature)

energy of the products
; (2) the ratio of the maximum

pressure attained on explosion to the initial pressure

at which the mixture was fired—usually denoted as

P,„/P, ; and (3) the rate of the subsequent cooling.

From a study of these and other features of the

records we are able to draw conclusions as to cer-

tain fundamental aspects of the combustion process

itself.

Some Features of the Combustion of Hydrogen
AND OF Carbon Monoxide in Air.

As an example of the potentiality of high-pressure

explosion research to reveal and elucidate new factors

in gaseous combustion, I propose to deal mainly with

the cases of hydrogen and carbon monoxide. For

although at first they may seem to be of the simplest

type, yet they present features of extraordinary interest

and complexity which for many years past chemists

have vainly tried to explain. Even engineers, who
study internal combustion problems in their own
way, without troubling themselves overmuch with

the mechanism of the chemical changes involved, are

' Fiom a discourse delivered at the Royal Institution on Friday, May ii.
• A full description of the bomb and^accessory appliances^will be found

in PhiL Trans. Roy. Soc, A 215 (I9i5),.pp. 275-318.
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seeking light upon what is termed the "suppretsum
of heat " in such explosions. Indeed our present

ignorance about these matters shows how far we are

from really understanding the elements of gaseous

combustion, and the need there is of much further

fundamental research thereon.

From a chemical point of Nnew there has

been something enigmatical about the ver)' different

behaviours of the two simplest combustible gases,

hydrogen and carbon monoxide, when burning in air.

For although their volumetric heats of combustion

(assuming the initial and final temperatures being both

about 15° C.) and the proportion by volume in which

each of them combines with oxygen are the same,

namely :

2H, +0,=2H-0
2CO + 0,=2CO, 68'0 } ^•^•^' P*' gram-molecule,

yet in many respects their modes of combustion in air

present a striking contrast.

Thus, for example, (i) the appearance of a flame of

hydrogen in air is ver\' different from the lambent blue

flame of carbon monoxide burning at the same orifice

and under the same pressure
; (2) hydrogen-air mix-

tures have lower ignition temperatures, and, under

similar physical conditions, propagate flame much
faster than the corresponding carbon monoxide-air

mixtures
; (3) the presence of even a minute quantity

of steam greatly assists, if it is not absolutely essential

to, the oxidation of carbon monoxide in flames, even

when detonation is set up—thus a flame of the dry

gas is easily extinguished on being introduced into a

jar of air that has been previously dried over strong

sulphuric acid
; (4) a flame of carbon monoxide burn-

ing in air loses by radiation nearly 2*4 times as much
energy as a hydrogen flame of the same size ; also

(5) the two radiations have their own characteristic

wave-lengths—namely, 2*8 /x from a carbon monoxide-

air flame and 4*4 \i from a hydrogen-air flame—which

have been attributed to vibrational conditions in in-

cipiently formed COj and HOj molecules respectively,

or, as I prefer to say. to the formation at the moment

oj combustion of intensely vibrating carbon monoxide-

oxygen and hydrogen-oxygen complexes, which ulti-

mately give rise to carbon dioxide and steam molecules

respectively.

To summarise : carbon monoxide bums in air more

slowly and with a more highly radiating flame than

does hydrogen ; also apparently the presence of some

steam or other hydrogen-containing substance is neces-

sary for its combustion. Precisely how steam acceler-

ates or determines the combustion of carbon monoxide

(and only a minute quantity suffices) has up to now

never been completely explained ; but chemists are

generally agreed that carbon monoxide molecules are

particularly inert towards oxygen molecules in flames.

Indeed I think there are grounds for believing that in

ordinary flames carbon monoxide cannot react with

undissociated oxygen molecules, but that it requires the

presence of either : O atoms or " activated steam
"

: 0H« molecules.
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High-pressure Experiments.

Bearing the foregoing considerations in mind, let us

now see what new light has been shed on the problem

as the result of high-pressure combustion research.

Here it should be pointed out that, inasmuch as the

chief difference between the condition of high- and low-

pressure experiments lies in the absolute concentration

of the interacting molecules, it may be expected that

factors the operation of which chiefly depends on such

concentration will become more dominant as the pres-

sure arises. Indeed, the value of high-pressure work
lies in the fact that it tends to show up and accentuate

the operation of factors the influence of which may be

either masked or overlooked at ordinary pressures.

One of the first things disclosed by our experiments

was the absence of any direct relation between the

rate at which the potential energy of an explosive

mixture is transferred on explosion to its products as

sensible heat (pressure) and the magnitude of the

chemical affinity between its combining constituents.

Thus, for example, the time required for the attain-

ment of maximum pressure on exploding

at 50 atmospheres a methane-air mixture

(CII4 + O2 + 4N2), in which the combus-

tible gas and oxygen are present in equi-

molecular proportions {i.e. corresponding

to the primary chemical interaction in the

flame), was many times longer than that

required in the case of the corresponding

hydrogen-air mixture (2H2 + O2 -I- 4N2),

notwithstanding the fact that the affinity

of methane is at least twenty, and pos-

sibly as many as thirty, times as great as

that of hydrogen for oxygen in flames. In

other words, the avidity with which a

combustible gas seizes upon oxygen in

flame combustion is not necessarily the

factor which mainly determines the rate

at which the potential energy of the mix-

ture is transferred into kinetic energy of

its products.

Later experiments have chiefly dealt with the ex-

plosion usually at an initial pressure of 50 atmospheres

of what may be termed isothermic mixtures of either

carbon monoxide or hydrogen with sufficient oxygen

for complete combustion plus some variable diluent

developing as nearly as may be the same amount of

energy on combustion. I will now endeavour to

explain their significance.

Tin: ("oMKAST between Carbon Monoxide-air
AM) 11vi)Rogen-air Pressure (Curves.

W I Ilia', .ippropriately begin with n 1 niisidcration

of two t\j)iral pressure-time records (I'l-. 1) ohtained

when normal carbon monoxide-air .iiid hydio^en-air

mixtures {2{'()+02 + 4N2 and 2!!^ tO^ t 4N,,) were
respectively tired in the boml) at an initial ])ressure of

50 atmospheres.

\'(i\\ altli'iii li tli(~,( tuM mixtures dexcloped as

III 'ital amount ol <m r.' \ on

c\|Mw,r -;,. " '-M-t-)
,t lu'twciii the

charaitir ni ib uhtained. For
whereas in the iNpnai iiydin-m aii' cnrve tile J)ressure
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rose with extreme rapidity (actually in 0*005 second)

to its maximum (about 400 atmospheres), and almost

immediately thereafter began to fall and assume the

character of a simple cooling curve, in the correspond-

ing carbon monoxide curve the pressure rose much
more slowly and only attained a maximum (about

410 atmospheres) after o"i8 second, after which it

was maintained almost at its maximum for a con-

siderable time interval. The comparative slowness

with which pressure energy is developed in such a

carbon monoxide-air explosion, together with a con-

siderable exothermic effect after the maximum pres-

sure had been reached, were indeed very remarkable

and significant features of our experiments. At first

we were inclined to attribute them to the supposed
" slow-burning " property of carbon monoxide as com-

pared with the " quick-burning " of hydrogen ;
but

further experiments revealed the operation of another

totally unexpected factor—namely, the presence of

nitrogen, which, as we discovered later, is not inert but

acts as an " energy-absorber " in the combustion of

carbon monoxide at such pressures.
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the flame, a circumstance which seems to be of some
significance in relation to the mechanism of carbon

monoxide combustion. In conjunction with Prof. A.

Fowler, of the Imperial College, South Kensington, we
are now investigating it more closely with the view of

finding out its meaning. But the facts known warrant

us in concluding that the addition of a comparatively

small proportion of hydrogen has a peculiar influence

upon the combustion of carbon monoxide, whether at

high pressures (as in our bomb experiment) or in flame

combustion at ordinary pressures.

The Mechanism of the Combustion of Carbon
Monoxide.

To explain the peculiar influence of hydrogen or

steam upon the combustion of carbon monoxide, I

think it must be supposed that oxygen and carbon

monoxide molecules are mutually inert in flames, and
that before the carbon monoxide can be oxidised the

O2 molecules must be resolved either into atoms or

into " activated " steam. This precedent condition

can be brought about by the presence of hydrogen
(or maybe steam) in the mixture undergoing com-
bustion. For, according to my present view, an
undissociated O2 molecule on being heated in the

flame has its " residual affinities " sufficiently stimu-

lated to enable it to seize upon two hydrogen molecules,

forming initially an unstable vibratory complex H^Og.

Such a complex, being in an intensely vibratory con-

dition, would instantly break down (i) -partly into two
molecules of steam, also in a vibratory (and therefore
" activated ") condition, and (2) partly also into two
: atoms and two Hg molecules, thus :

SH \ would give rise to j (I) « x2 : O/
H

\HN/h; (simultaneously)
| /,) (100 -«) (2O : +2H,).

The ratio n/(ioo - n) would obviously depend upon
both temperature and environment. The higher the

temperature and the less hydrogen in the environment

the less the magnitude of n. But in all conditions the

hydrogen in a combustible mixture containing also

carbon monoxide functions as a resolver of Og mole-

cules simultaneously into (i) " activated " steam and

(2) : O atoms. Thus it is suggested that the primary

function of hydrogen as a promoter of the combustion

of carbon monoxide is to resolve the O2 molecules

(inert towards carbon monoxide) into : atoms and
" activated " OHg (reactive towards carbon monoxide),

itself being continuously regenerated in the process, as

is shown in Fig. 2.

H

^0
^-H

CO^=^CO,

Fig. 2.
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It may be observed that this view is similar to tl'

one advanced forty years ago by Prof. H. B. Dixo:

to explain his discovery of the mutual inertness of dr
carbon monoxide and oxygen in flames, but —"'<''

in one particular so as to make it more
to the further facts now known. He supjM)-(u lu

carbon monoxide is oxidised by OH, (but not by O..

molecules in flames, the resulting hydrogen
mediately burnt to steam, which was thus c</.

regenerated, as follows

:

/(a) CO + OH,=CO, + H,)
\{h) 2H,+ 0,=2H,0 /•

If, however, only such interactions (and no other-

occur, it is difficult to understand why the colour ani

spectrum of a flame of pure (moist) carbon monoxid
are so unlike those of hydrogen burning in air. Th-

characteristic spectrum of a carbon monoxide flam<

which extends far into the ultra-violet, would sr.-i i

,

seem to be due to the formation in it of some < < ».,

molecules in a more highly vibratory state than wou!
be likely to arise merely by interactions of CO an
OHg molecules. The difficulty in question is obviatec

and also other facts would be better explained, b

supposing (as I do) that an unstable vibratory H/

'

complex, primarily formed by the interaction of ('

and Hg molecules, decomposes in each of two way
yielding : OHg and : O atoms, both of which are capable

of oxidising carbon monoxide.

i
The Energy-absorbing Function and Activatic'^

of Nitrogen in the Combustion of Carbon
Monoxide.

It next occurred to us to tr>'the effects of progressively

replacing the nitrogen of a normal carbon monoxicii

(2CO + O2 + 4N2) mixture by molecular equivalents ot

other gases, e.g. oxygen, carbon monoxide, or argon.

The first two of these gases are diatomic, and woul
have much the same densities and heat capacities ii

the nitrogen which they replaced ; and although the

might be expected to exert some " chemical mass
influence upon the combustion, yet in all other respect

they would act as " diluents." In argon we had an

absolutely inert monatomic gas of higher density, but

smaller volumetric heat capacity, than nitrogen, and
incapable of any internal vibrational energ)'. It would
therefore presumably be incapable of exerting any
effect upon the explosion other than that of mereh
sharing, by molecular collisions, in the increased kineti

energy acquired by the system as the result of tht

combustion.

It may be observed that while the said replacement

of the nitrogen by the other gases would not affect i:

any way the total energy liberated on explosion, y*. i

the experiments showed that it affected somewhat the

proportion of the energy recorded by the gauge as

pressure (temperature) at the instant of maximum
pressure, and still more so the rapidity with which
the said pressure energy was developed. The most
important experimental results from this point of xiew

are summarised in the following table, and illustrated

by the set of pressure-time curves reproduced in Fig. 3.

Here it may be pointed out that the most essential
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data which must be established in such experiments are

the following :

P,- =the initial pressure in atmospheres at which
each mixture is fired.

P„, = the maximum pressure in atmospheres re-

corded in the explosion.

t^n =the time in seconds required for the attain-

ment of the maximum pressure after

ignition.

2 =the thermal equivalent in K.C.U. of the

energy liberated during the explosion.

Also the percentage amount by which P,„ falls

during (say) 0*5 sec. after /,„.

Mixture
exploded.
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some constitutional correspondence between CO and N,
molecules (the densities of which ere identical) whereby
the vibrational energy (radiation) emitted when the

one bums is of such a quality as can be readily absorbed

by the other, the two thus acting in resonance. The
radiant energy so absorbed during the explosion presum-

ably would not affect the maximum pressure attained,

except in so far as the conditions permitted of any
secondary oxidation of the " activated

"

nitrogen to nitric oxide during the actual

combustion period ; but radiant energy so

absorbed would be liberated in a kinetic

form during the subsequent cooling period,

as the " activated " nitrogen slowly re-

verted to the ordinary form. Analyses of

the pressure-time records obtained have

entirely confirmed this supposition.

The following graphs (Fig. 4) illustrate the strength

of the evidence obtained up to this point as to the

activation of the nitrogen during a carbon monoxide-

air explosion at high pressures. They show the rates

of cooling (expressed as pressure fall in atmospheres

per second) of the gaseous systems immediately after

the attainment of maximum pressure, when each of

the four mixtures, 2CO + O2 + 4N2, 2CO + O2 + 4O2,

2C04-02 + 4Ar, and 2H2 + O2 + 4N2, were exploded in

the bomb at an initial pressure of 50 atmospheres.

the corresponding carbon monoxide-air mixture. Th)
circumstance, combined with the perfect normality «

the cooling in the case of the 2CO + 0, + 4Ar mixtur-

can scarcely be explained except on the .1

that the nitrogen functions differently in a
air explosion, where it acts as an inert dil

from what it does in a carbon monoxide-air
where in addition to its ordinary diluent

1^
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" chemical contraction " involved in the passage from

2CO + O2 (3 vols.) to 2CO2 (2 vols.) was substantially

completed at the instant of maximum pressure, the

temperature at that instant would have been of the

order of 5000° C. In any case the experiment finally

disposes of the supposition that carbon monoxide is

inherently a " slow-burning " gas. Moreover, the whole

character of the pressure-time curve seems inconsistent

with the idea, which has sometimes been put forward,

that the maximum pressure attained on explosion is

materially affected by the dissociation of carbon

dioxide ; indeed, there was no sign of any " after

burning " or heat evolution after the maximum pres-

sure had been attained.

Concluding Remarks.

The energy of a gaseous system such as we have

considered is of course comprised partly of translational

motions of its molecules as a whole, and partly of

motions of some kind internal to these molecules.

The former causes pressure (temperature), but the latter

(which according to circumstances may be

partly rotational and partly vibrational)

produces no external physical effect other

than radiation, which originates in high-

frequency vibrations within the molecule.

Now in each of our experiments a

definite amount of energy (thermally

equivalent to about 10 K.C.U.) was
liberated by the union of carbon mon-
oxide and oxygen in the bomb. Presum-
ably the greater part of this would appear
as increased kinetic energy of the products
as a whole {i.e. as pressure). The lesser part of the
energy liberated in such explosions would mani-
fest itself as " radiation " of wave-lengths char-

acteristic of burning carbon monoxide ; i.e. of

of dissociated nitrogen atoms, and recombination to

form ordinary nitrogen caused the characteristic after-

glow.^

Another view of the " activation " of nitrogen has

been suggested which does not necessitate the complete

dissociation of nitrogen molecules. According to Lang-

muir's statical representation of atomic constitution,

there is a great similarity between the configuration

of carbon monoxide and nitrogen molecules in the

ordinary state, a circumstance to which he has directed

special attention. He considers that both molecules

are capable of existing in two forms, in one of which

(the ordinary and more inert form) the two positive

nuclei are both symmetrically located within one and

the same outermost shell of eight electrons, whereas

in the " active " form they are situated each within

one of two separate shells, which have four electrons

in common. According to this view not only would

the " activation " of each gas be brought about by

a reversible transformation from the one configura-

tion into the other, as is shown in Fig. 6, but also an

INACTIVE ACTIVE

Fig. 6.

I.e. 01 m-
cipiently forming carbon dioxide molecules in a highly
vibrating state such as would result from CO and :

collisions. Now when nitrogen is present as a diluent

it is able to intercept part of the " radiation " whereby
it acquires energy of a vibrational kind, which may
be intense enough even to dissociate the two atoms of its

molecule, or in any case to " activate " it chemically.

Such an absorption of radiant energy presumably would
not affect the ratios P,„/P„ except in so far as any part
of the nitrogen primarily " activated " successfully

competed with the burning carbon monoxide for the
available oxygen, and thus became oxidised to nitric

oxide during the combustion period. Indeed further

experiments (now proceeding) have shown that such
nitrogen " activation " is materially influenced by the
initial pressure at which the explosive mixtures are

fired ; but this is an aspect of the matter which time
does not permit me to develop.

There is of course nothing new in the idea of an
" active " form of nitrogen, for ten years ago the
lion. R. J. Strutt (now Lord Rayleigh) discoursed
upon it, and showed how ordinary nitrogen is chemi-
cally " activated " when subjected at low pressures
to a Lcydcn jar discharge, whereby it glows and
acquires the ])ower of combining with various sub-
stances towards whii li it is normally inert. Such
"active" nitroLicii was found to be strongly endo-
' liermic, and Strutt favoured the view that it consists
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Models illustrating the reversible transformation of active nitrogen or carbon

monoxide into the inactive form.

inert nitrogen configuration should be capable of

being activated through resonance with a carbon mon-
oxide molecule of similar configuration undergoing

combustion.^

It is interesting now to recall the following passage

from one of Faraday's letters to Schonbein, which was

quoted by the present Lord Rayleigh, when lectur-

ing on " Active Nitrogen " ten years ago. " What
of nitrogen ? Is not its apparent quiet simplicity

of action all a sham ? Not a sham, indeed, but still

not the only state in which it can exist. If the com-

pounds which a body can form show something of the

state and powers it may have when isolated, then

what should nitrogen be in its separate state ?
"

Perhaps the behaviour of nitrogen in our high-

pressure carbon monoxide-air explosions will help

in realising more fully the deep significance of

Faraday's words.

In the earlier part of my discourse I directed atten-

tion to the peculiar influence of a small addition of

hydrogen to a carbon monoxide-air mixture under-

going combustion whether at atmospheric pressure or

when exploded at high pressures in the bomb. We
have also found that a similar small addition of

hydrogen to a normal carbon monoxide-air mixture

Proc. Roy. Inst., vol. xx. part 3 (1914), pp. 656-61.
» It may be noted that support is given to the idea of a similarity between

the electronic configurations of nitrogen and carbon monoxide, and their

capability of acting in resonance during explosions at high pressures, by a
paper appearing in the Proceedings of the Physico-Mathematical Society
of Japan for April last (vide Nature, June 23, p. 859). For if the electronic

configurations of the two gases are similar, their band spectra should be
in close agreement ; and this is shown to be tlie case. The author, however,
remarks that the specific heat ratios of the two gases arc incompatible with
Langmuir's assumption of the two nuclei being in the same cube ; and he
suggests an alternative model, in which two cubes are joined at an edge.
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undergoing combustion at high pressures is prejudicial

to the " activation " of nitrogen. This is a point of

considerable theoretical as well as practical interest

;

and it harmonises with the views which I have put

forward respecting the mechanism of carbon monoxide
combustion.

Leaving the many theoretical issues raised by our

experiments to be settled by a further appeal to facts

as the investigation proceeds, I perhaps may be per-

mitted to indicate in conclusion one or two directions

in which, if followed up with adequate means and
resources, the work might lead to results of further

interest.

In tin- fust place, we have already in some of our

experiments attained extraordinarily high tempera-

tures ; and we could go even higher were it not for

the fact that we are approaching the safety limits of

the bomb. If funds were forthcoming for the con-

struction of a new bomb, with the necessary acces-

sories, to enable us to work at still higher initial

pressures than we have hitherto employed, we should

be able to study the effects of subjecting small

quantities of diluent gases to the combined influence

of exceedingly high temperatures and intensive radia-

tion. This is an aspect of the research which wc arc

hoping it may be possible for us to pursue in the

interests of science.

It is also obvious that !;:ive con-

siderable bearing upon the problem of nit

For, having proved that nitrogen can \>'

the combustion of carbon monoxide at !

especially when hydrogen is so far as po.. 1

from the system, we have in blast-furnace gas an

almost unlimited supply of just the right kind of rav

material from which nitric acid could undoubtedly b<

easily produced under the conditions indicated by our

experiment. In view of the national importance o:

nitrogen fixation we hope these possibilities will 1><

thoroughly explored at home, and not left entirely t'

foreign organisations, which will probably not bt

to seize upon them. High-pressure combustion

is opening up new possibilities of extending our know
ledge, and however much chemical research may ha\<

taught us concerning flame and combustion since thr

time of Davy, there remains a vast amount still to bt

learned.

Current Topics and Events.

The terrible calamity in Japan caused by an earth-

quake on Saturday last, September i, arouses the

most profound sympathy in the scientific world, in

which every one has the highest regard for the

brilliant achievements of the Japanese. It is re-

ported that the cities of Yokohama and Tokyo,

including the Imperial University buildings, have
practically been destroyed and that as many as

300,000 persons have lost their lives. The catas-

trophe is therefore one of the greatest ever recorded,

and Japan will need all the help which other nations

can give in order to recover from it. The chief

shocks occurred about noon on Saturday and were

recorded at 4h. iim. i8s. on Saturday morning on
Mr. J. J. Shaw's seismograph at West Bromwich,
Birmingham, as well as at other seismological stations

throughout the world. The earthquake was pre-

ceded by a typhoon ; and it will be remembered that

the Messina-Reggio earthquake at the end of 1908,

when 77,000 lives were lost, was similarly preceded

by torrential rain. It is reported that the Osaka
Observatory places the seismic centre in the Izu

Peninsula. When, in 1906, an earthquake wrecked

a great part of the city of San Francisco, the terrible

fire which broke out immediately afterwards com-
pleted the destruction, and this appears to have been

the course of events at Tokyo and Yokohama. As
is usual, high sea-waves, often incorrectly called

" tidal waves," have flooded low-lying land and
thereby added to the destruction and casualties.

Most Japanese earthquakes originate in the great

trough of the ocean floor, nearly 5^ miles deep, known
as the Tuscarora Deep, between the Kurile Islands

and the coast of Japan. This was the place of origin

in 1896 when the coast of Japan was devastated by
three great waves, the largest about 50 feet in height,

which caused the destruction of 20,000 lives in a few
minutes. The Messina-Reggio earthquake similarly
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originated beneath the sea and a destructive sea-

wave rose to a height of 25 feet and swept over the

coasts on both sides of Messina Strait. Japan ha<:

suffered grievously from earthquakes and effect-

caused by them, but the catastrophe of Saturda>

last seems to have been the worst that it has ex

perienced, and the Japanese people will need great

fortitude in order to face the future with the confidence

in which they have met other trials in the past.

Sir Arthur Evans has published in the Times of

August 28 and 29 an account of his past season's

excavations at Knossos, which have produced some

remarkable results. In particular, a wonderful series

of frescoes was recovered from a town house, belong-

ing to the beginning of the Late Minoan age, which

was found at a depth of about five metres in an un-

excavated strip of ground running up sdmost to tlv

western border of the Palace. The frescoes had beti!

torn from the walls of upper rooms in the house and

lay heaped together in a ver^- fragile state. The

principal elements of three or four whole scenes,

besides a multitude of detailed features, have been

reconstituted. Taken as a whole they are said to

afford a unique illustration of the painter's art of

the golden age of Minoan Crete at approximately

1600 B.C. The variety of naturalistic detail, which

is described as going beyond anything yet brought

to light among Minoan remains, includes marine

growths, birds, and many flowering plants, some of

which can be identified. Monkeys of the genus

Cercopithecus, which are not found nearer than the

Sudan, and a group of three warriors, of which t\\

are negro mercenaries, point to close African con-

nexions. Some of the painted fragments are partly-

filled with Minoan writing. The abutment on the

Palace of the important prehistoric main road from

the south has been estabUshed^ and Sir Arthur Evans
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has found traces of it extending to Phaestos and thence

to the havens of the African Sea. It thus brought
Knossos into direct connexion with the Nile valley,

and explains the intimate relations with Egypt,
going back to the earliest dynastic age and beyond,
which are recorded in the series of Egyptian relics

found in the excavations on this site.

A GALE of unusual severity for the time of year
was experienced over England during the latter part
of Wednesday, August 29, and the early part of

Thursday, August 30. At places in the south-west
of England and at Scilly, the strength of the storm
reached the force of a " whole gale," the anemo-
meters registering a velocity of 60 miles an hour,

while elsewhere on the south and east coasts and in

the central parts of England the force of a " strong
gale " was experienced, the anemometers registering

a velocity of 50 miles an hour. The intensity of the
gale was very prolonged, the greatest strength of the

\ storm continuing in many places for six or eight hours.

I

On Tuesday evening, August 28, the centre of the

I

storm was located about 500 miles west-south-west
of Ireland and was approaching the British Isles at
the rate of thirty-five miles an hour. The centre of

the storm passed over Ross-on-Wye on Wednesday
evening, when the barometer read 29-17 in., and it

continued in a north-easterly track across England,
reaching southern Norway by Thursday evening. A
noteworthy feature of the storm was the rapid
movement or progress of the storm area, which
maintained a rate of thirty-five miles an hour for a
distance of about 1500 miles from the Atlantic to
the North Sea. Heavy rain accompanied the storm,
falling most in the advance segment ; the amount
measured exceeded an inch in the south of Ireland,

and at places on the south-west and west coasts of

England. Little rain fell in the rear of the dis-

turbance, the weather rapidly clearing as the baro-
meter rose, and brilliant sunshine was fairly general,

ten to eleven hours being registered on Thursday,
August 30, over England, except in the north and
north-west.

_ The sixty-eighth annual international exhibition
of the Royal Photographic Society will be opened at

35 Russell Square, on Saturday, September 15, at

3 P.M., by the Rt. Hon. Lord Riddell. The exhibition

will be open free to the public on September 17-

October 27.

We much regret to announce the death, at fifty-

four years of age, of Sir Henry Hayden, F.R.S.,

formerly director of the Geological Survey of India,
in an accident while descending the Finsteraarhorn
a August 13 ; also of Mr. E. K. Muspratt, vice-

chairman of the United Alkali Company, president of

the Society of Chemical Industry in 1885 and member
of the council of the University of Liverpool, on
September i, aged eighty-nine.

The London Press recently reported the fall of a
meteorite during a storm at Immingham, in North
Lincolnshire, and stated that it had been secured
by the Vicar. The matter has been investigated by
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Mr. T. Sheppard, of the Municipal Museum, Hull,

who finds that the alleged meteorite is a piece of slag

from the local ironworks, though it certainly appears

to have been fused by having been struck by lightning,

which will account for an eye-witness's statement

that it made a hissing noise in the water and that

steam rose from it.

Under the auspices of the National Union of

Scientific Workers a meeting is to be held in the

Hartley Botanical Laboratories, University of Liver-

pool, on Friday, September 14, at 5.30 p.m., to which
all members of the British Association are invited.

A discussion on the relation of " Science and Industry"

will be opened by Prof. J. M. Thompson : Mr. J.

Sandeman Allen, chairman of the Liverpool Chamber
of Commerce, is to preside. It is hoped that a large

attendance of local business men will be secured, in

order that their interest in the application of science

and the claims of men of science for their sympathetic

interest and support may be further stimulated.

The Vancouver correspondent of the Times states

that a member of the relief party sent in search of

the Canadian expedition to Wrangel Island has

returned to Nome, Alaska, bringing with him only

the Eskimo cook of the party. The expedition, which
was under the leadership of Mr. Alan Crawford, was
financed by Dr. V. Stefansson, and set out in 192 1.

The relief party under Mr. Harold Noice found the

body of one member of the expedition, who had
apparently died of scurvy, and learned that Mr.

Crawford with two companions started over the ice

for Siberia in December. Nothing has been heard

of them since. A bottle was found in Roger Harbour
on the south of Wrangel Island containing the names
of the party and claiming the island in the name of

King George. The relief party left one man with
thirteen Eskimos behind to colonise the island and
to search for the bodies of the missing men.

In connexion with the recent correspondence in

Nature on the forms of scientific terms derived from
the Greek language, Mr. A. Stanley Pye-Smith sends

us a copy of an interesting letter written to " Charles

Lyell, jun., Esq., F.R.S." by Dr. J. Pye Smith, F.R.S.

in April 1837, ^^^d returned by Lyell in 1851 when
the biography of his correspondent was being pre-

pared. Dr. Pye Smith protests in this letter against

the use of " e " to represent " ai " in Eocene, Miocene,

etc., and he points out that this letter leads to

obscurity, since it might equally serve as a sub-

stitute for " oe," as is the case in the word " economy."
He cites several cases in which a diphthong was
dispensed with for about a century and was aiter-

wards restored (Caesar, Phoenicia, aegis, etc.).

Curiously enough, he does not criticise the first

syllable of Miocene and Pliocene, in which the use

of the Greek " ei " has been courageously maintained

by Prof. Boyd Dawkins. International usage prob-

ably now stands in the way of any changes in either

of these well-established terms.

We have received from Messrs. James Swift and
Son, Ltd., 81 Tottenham Court Road, London, W.i,
a copy of their " Petro 922 " catalogue of petrological
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and mineralogical accessories which includes a large

variety of micrometers, ' * -^, refractometers,

spectroscopes and oth<

;

iccessories neces-

sary for routine work or lur apcciai reseai " tro-

logy, mineralogy and crystallography. Ani' lore

iinpoit.iiit items (Icsrrihc'i .-ire I )r. A. 1 1 iit' iiinson's

uiii\ci.s;il i^diuonu'liT ; the itHonling inicroincler de-

signed by Prof. Shand for geometrical rock analyses

;

the stage refractometer of Dr. F. E. Wright by means
of which the refractive index of a liquid may be
easily ascertained, with an accuracy of one or two
imits in the third place of decimals, on any microscope
fitted with a Bertrand lens and a micrometer scale in

the ocular ; and the tank refractometer designed by
Mr. A. F. Hallimond and Dr. H. H. Thomas, which
affords a convenient means for determining the re-

fractive indices of liquids in bulk and is useful for

expeditiously preparing standard fluids for testing the

refractivity of minerals. A price list accompanying
the catalogue shows a general reduction in the prices

of the apparatus listed.

Mr. H. Ling Roth, of the Bankfield Museum,
Halifax, has in the press a work on " The Maori
Mantle," with numerous illustrations and plates.

The Annali di Chimica is a new journal published
at Trieste, devoted to chemical and " astrochemical

"

matters. The second number, which we have just

rcrrivpfl, cnntnins articles on thr - '^iriiis

;ini| i.th'T stars, aiiii dii the tran -asi-

metals mto gold (rtjirintci •' ahcr juurual;.

All who weri' attract' iie sumptuous art

books of Mr. A. 1 liorhuni nn " Hritish Birds" and
" British MffT""^-'' will be interested to learn that

the same au ; artist is bringing out through
Messrs. Longmans and Co. in the autumn .

' '

work entitled "Game Birds an'l \Vil<l-fo\si

Britain and Ireland," with 30 plates in colour shov. .:i^

58 species. The volume uill be issued in two forms,

one being on large paper, I n number to

155 copies.

Among the forthcoming books announced by the

Cambridge University Press are the following

:

" Life," by Sir A. E. Shipley, which will form an

introduction to biology for the general student

;

" Physical and Chemical Science," by W. C. D.

Whetham ;
" The Structure of the Atom," by Dr.

N. R. Campbell, being supplementary chapter No.

17 to "Modern Electrical Theory"; and a new and
revised edition of Prof. G. H. Hardy's " Orders of

Infinity : the Infinitdrcalcnl of Paul Du Bols-

Reymond," in the Cambridge Tracts in Mathematics

and Mathematical Phvsics.

Our Astronomical Column,

Calendar Reform.—The League of Nations, in
addition to the grave political problems which con-
front it, has found time to appoint a committee to
deal with the question of Calendar Reform, more
especially as relating to the determination of the
date of Easter. The principal religious bodies are
represented, the Church of England by Rev. T. E. R.
Phillips, secretary of the Royal Astronomical Society.
In this connexion an interesting letter, signed

'

' Astro-
nomicus," appeared in the Times for August 27. It

quoted a resolution adopted by a council representing
the Greek and allied churches that was held last

May in Constantinople. This extended to ecclesi-

astical purposes the use of the Gregorian calendar,
which had been adopted for civil purposes in Greece
some months previously. Thus the Gregorian
calendar has now finally superseded the Julian one
in Europe, though the process has occupied 340
years.

The resolution also affirmed the willingness of the
churches concerned to modify the method of deter-
mining Easter, provided it was kept on a Sunday
subsequent to the first full moon after the equinox.
This condition would be satisfied if Easter were the
first Sunday after April 20 ; this is a later date than
most of those suggested, which have been near the
middle of the present range, extending from March.
22 to April 25.

Stellar Positions and the Einstein Light-
bending.—The idea has occurred to many people that
the Einstein light-bending by gravitation, the existence
of which was confirmed at the eclipses of 1919 and
1922, might produce appreciable displacements in
the apparent position of stars if their rays passed
close to other stars on their way to our system. Signor
O. Z. Bianco, of Turin, in a note to us, quotes Bessel's
view that the number of dark stars may greatly
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exceed that of the lucid ones, and infers that serious

displacements of the positions of the latter may
result. A little consideration will, however, make 11

plain that the number of cases where the necessary
conditions prevail must be extremely small, and even
in these cases the proper motions of the three bodies
concerned (lucid star, dark star, sun) would quickly

modify them, so that the large shift would be of ver>'

brief duration.
A ray passing at a distance of one astronomical

unit from the sun is deflected through an angle of

o-oi". A study of the stellar masses shows that onl\

a very small minority of the stars have masses greatly

in excess of the sun's. Moreover, the majority of

the stars are at such distances that an astronomical

unit subtends an angle of less than o-oi'. Even if we
supposed the dark stars to outnumber the lucid ones

a thousand-fold, there would be very few cases of

two independent stars approaching each other so

closely in direction ; but, as a matter of fact, dynamical
researches on the stellar motions give no support to

the existence of such a large preponderance of dark
stars.

It may further be pointed out that shifts of the

order of o-ox' in the positions of stars are quite

unimportant, being far below the probable errors of

the best catalogues. As an illustration of this it

may be mentioned that the correction of meridian

observations for the Einstein shift due to the sun has

not been suggested by any one, though it would fre-

quently mount to 0-02''. It has already been mentioned
in these notes that the Einstein displacement has no
effect on the relative positions of binary stars, but

onlv comes into play when one orb is far behind the

other. The argument outlined above shows that

Signor Bianco's fears are groundless, and that no
appreciable errors in star-positions from the cause

mentioned are to be apprehended.
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Research Items.

Excavations at Cirencester.—Some recent im-

portant discoveries at Cirencester are described by
Mr. St. Clair Baddeley in vol. xliv., 1922, of the Trans-

actions of the Bristol and Gloucestershire Archaeo-

logical Society. The remarkable fact results from
the excavation of the city wall that portions of it, at

any rate, are not of Roman Imperial construction or

formed, as has been hitherto accepted, during the late

Empire, so as to enclose the then far-expanded, but

not yet endangered, Corineum ; but that they are

of precisely identical character with the dry-walled

mounds that encircle many other Cotteswold settle-

ments, made by pre-Roman tribes. In the former

case the probability seems to point to the Dobuni, or

a previous people, the Comavii, as the makers of the

wall ; these mound-enclosures have been in later times

occupied in the extension of Roman Cornubium. Mr.

Baddeley's paper is illustrated by photographs of the

excavations.

Tablet -WEAVING in Ancient Egypt. — Mrs.

Crowfoot and Mr. H. Ling Roth have reprinted a

paper from the Annals of Archaeology and Anthropo-
logy (vol. X., Nos. 1-2), entitled " Were the Ancient

Egyptians conversant with Tablet-weaving (Brett-

chenweberei, Tissage aux Cartons) ? " They dispute

the theory that tablet-weaving is the origin of all

weaving, as has been asserted by Herr H. Pralle.

No authentic tablet-weaving tools have yet been
found, and the art is not known to be depicted on
any wall or other illustration in Egypt. After a

careful review of weaving technique, illustrated by
numerous drawings, the writers arrive at the con-

clusion that no tablets have been found earlier than

Coptic days, and those of doubtful provenance, and all

ancient Egyptian textiles examined by them were

certainly not tablet-woven ; there is at present no
evidence whatever for tablet-weaving in ancient

Egypt.

Wood Carvings from the Congo and West
Africa.—Mr. H. V. Hall continues in the June
issue of the Philadelphia Museum Journal his account

of a collection of wood carvings from the Congo and
West Africa. The article is fully illustrated and
describes some remarkable specimens of West African

work. The question of foreign influence on this type

of native art is not clear, but most of the specimens

seem clearly to be indigenous work. The Kroos, a,t

any rate, have been for a long period closely associ-

ated with Europeans, and one image seems to repre-

sent a Captain Hunt, the master of a steamer, who is

seated on a barrel which may have contained nails,

or its contents may have been of a liquid nature.

The characteristic carelessness of the Negro craftsman

in matters of detail is shown by the fact that though
the opening of the tight jacket is carefully indicated

by a line down the front, yet this is shown folding

right over the left, there are no buttons, and no
division is marked between jacket and trousers.

Appreciation of Time.—" An Experimental Study
of the Appreciation of Time by Somnambules " is the

title of an article by Mr. Sidney E Hooper in the

Proceedings of the Society for Psychical Research for

July. It is known that some hypnotic subjects

display what appears to be a supernormal power of

appreciating the passage of time. If, for example,

such a subject is told during hypnosis to perform

some simple act at the end of 5006 minutes he will do
so, at or about the correct time, although in the period

intervening between the hypnosis and the perform-

ance of the act he has had no conscious knowledge
of the suggestion that has been given to him. Experi-
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ments demonstrating this peculiarity of the hypnotic
state have been recorded by Gurney, Delboeuf, Milne
Bramwell, and IMitchell, and Mr. Hooper takes up the
inquiry at the point at which it was left by these
observers. Two main problems are presented by the
results of these experiments : (i) the subliminal
calculation by which the subject comes to know the
time at which the suggested act is to be performed

;

(2)
" true time-appreciation," by which the subject

knows when the time so calculated arrives. When a
long time-interval is given in minutes the subject
usually calculates subliminally so as to find out when
the suggested act falls due. Mr. Hooper's experi-
ments corroborate this ; but one of his subjects
maintained that as soon as the suggestion was given
she began to count rhythmically and continued to
do so until the suggested number of minutes had
elapsed. It is to such a capacity for accurate counting
of seconds by a subconsciousness on which the
pendular rhythm of the clock has been faithfully
inscribed that Mr. Hooper looks for an explanation of
" true time-appreciation."

Californian Polych^tes.— Dr. J. Percy Moore
(Proc. Acad. Nat. Sci. Philadelphia, vol. 75, 1923)
completes the account of the polychaetes dredged
off the coast of South California. His three previous
papers, published respectively in 1909, 1910, and 191 1,
dealt with the Nereidiformia, and the present report
contains the systematic account of the other sub-
orders. Thirty-three new species are described.

Alpine Water-mites.—Dr. C. Walter's memoir
on the Hydracarinae of alpine waters (Denkschr.
Schweiz. Naturforsch. Ges., Bd. 58, 1922), together
with previous accounts of Italian investigators of the
more southern forms, provides a fairly complete
account, at least of the faunistic aspect, of these
fresh-water mites. The author has been collecting
since 1906, and specimens have been obtained from
433 localities in the basins of the Rhone, Rhine,
Danube, and Po. The systematic descriptions are
followed by a short comparative account of the eggs
and of the larval and nymphal stages. Attention is

directed to the great importance of the larval stage in
regard to the distribution of many of the species ; the
larva fixes itself to some insect, inserts its mouth-parts
through the skin of its host and so feeds, being mean-
time transported by the host. The author gives
interesting notes on the adaptations met with, e.g.

the rich development of hairs on the legs of swimming
species, the dorso-ventral flattening of the body—and
with this a hardening of the dorsal chitin—usual in
fiuviatile species. The Hydracarinae of alpine waters
may be divided into two groups—the eurythermic
species, mostly living in still water, highly adaptive
and resistant, and widely distributed ; and the steno-
thermic species, not tolerant of extensive changes of
temperature but finding their optimum in water of
low temperature, more limited in their range, and
found chiefly in the springs and on the shores of high
alpine lakes. The author discusses the origin of these
two groups—the first largely composed of species
which in post-glacial times spread westwards from
Central Asia, and the second for the most part a
remnant of the glacial fauna. He puts forward
anatomical and other evidence indicating the origin
of these fresh-water mites from marine mites
(Halacaridae).

Nematodes of Sheep and Chickens.—The two
principal communications in the current issue of the
Journal of Helminthology (vol. i. pt. 3, 1923) are a
careful account by T. W. M. Cameron of the anatomy
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of Monodontus ttigonocephalus of sheep, and a descrip-

tion by Dr. R. J. Ortlepp of the hfe-history of

Syngamus trachealis, the gape-worm of chickens. The
eggs in the uterus of the female Syngamus do not
develop there beyond the i6-cell stage, and they are

usually laid in this or in the 8-cell stage, and when
kept in well aerated water at 25° C. they take about a
week to develop into infective larvae, undergoing one
moult during this period. The second stage or
infective larvae are sheathed ; they are non-climbers,

do not penetrate the skin, and cannot resist desiccation.

Larvae swallowed by chicks reach the lungs in about
24 hours. The path of migration from the digestive

tract has not been traced but the author inclines to

the view that the larvae are carried like those of Ascaris

and Ancylostoma, i.e. in the blood-stream through
the heart to the lungs. In the lungs the larvae grow
considerably and undergo two further moults, the
final or fourth stage being reached in about five days
after infection. The young worms then pair and
migrate into the trachea, where, 10 to 14 days later,

they attain sexual maturity. Thus the whole life-

cycle is completed within a month. Dr. Ortlepp
supports the view of Walker and Waite that, in Nature,
chickens contract the infection by eating earthworms
infected with the larvae.

A Physiological Function of the Pituitary
Gland.—The chemical constitution of the active
substances extracted from the posterior lobe of the
pituitary gland is still unknown, but their important
pharmacological properties have received much
attention and are accurately determined. Until
recently, however, the physiological functions of the
organ remained a matter for speculation. In a
series of researches on pigmentary changes, L. T.
Hogben and F. R. Winton have now succeeded in

defining such an essential endocrine function in

amphibia. They showed (Proc. Roy. Soc, 1922,
B, vol. 93, 318-329) that injection of traces of posterior

lobe extracts into pale frogs (melanophores contracted)
induces profound darkening of the skin (expansion of

the melanophores). This action is not elicited by
other tissue extracts, whereas the minute posterior

lobe of a single frog includes enough active substance
to darken at least fifty other pale individuals. So
sensitive is the reaction that it may serve as a method
of detection or of rough estimation of the potency of

such extracts (Biochem. Journ., 1922, vol. 16, 619-630).
This response is a direct action on the skin, as can
be demonstrated by experiments on the isolated

skin, and by the inefficacy of drugs with paralytic

action to prevent it. Stimulation of nerve trunks
and the administration of the drugs showed no direct

evidence of nervous mechanism for pigment control

(Proc. Roy. Soc, 1922, B, vol. 94, 151-162). After
extirpation of the whole of the pituitary gland the
skin always became quite pale and the melanophores
completely contracted. This pallor persisted per-

manently even in the presence of the optimum
conditions (cold, wet, and shade) for darkening of

normal animals. Injection of posterior lobe extracts
was followed by profound darkening with complete
melanophore expansion, which lasted for a varying
time according to dosage and other conditions, the
animals then returning to permanent pallor. Frogs
from which anterior lobes only were removed, or with
the brains exposed, were indistinguishable from
normal animals with respect to their pigmentary
reactions. The failure of colour response associated
with complete hypophysectomy is therefore due to
absence of posterior lobe secretion, and not attribut-
able to anterior lobe deficiency or to the operative
technique employed (Proc. Roy. Soc, 1923, B, vol. 95,
15-30)-
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Thi: Ethyl Alcohol Industry.—The Chemic i

Trade Journal for August 3 prints a review of t!

ethyl alcohol industry. The pioneer of synv
alcohol was Hennell, who, in 1828, found that di
and distillation of a sulphuric acid solution >

•

yielded alcohol ; this reaction also has c<

theoretical significance. During the V\ar,
alcohol was made from acetylene, which in its

was produced from synthetic calcium -•

acetylene was hydrated directly to a<

the presence of a mercury salt), wii....>

reduced to alcohol by the Sabatier and ^^

reaction. Under present economic condii;,,., wt

;

many appears to make most of her alcohol b.
fermentation methods. The article includes a snrv.
of the physical properties of alcohol, its indu
applications and future prospects for the svrn
product.

Celtium or Hafnium ?

—

Chemistry and Industr
for August 10 contains an important article by Prol.
G. Urbain under the title " Should the Element of
the Atomic Number 72 be called Celtium or Hafnium?"
Prof. Urbain claims that he has had this element
in his possession and under his observation since 191 1,
when he suggested the name celtium for it ; that
although iMoseley in July 1914 (when Urbain visited
him in Oxford) was not able to detect the characteristic
lines of No. 72 in the fraction submitted for test,
two of these lines were, in fact, detected by Dauvillier
in 1922, in the spectrum of the same material, bv
making use of improved experimental methods ; that
if any doubt existed as to the identity of these lines,
it -was finally removed by a direct comparison (by
the method of coincidences) of lines from the 1911
fraction with a newly-prepared fraction from a
zirconium mineral, in which the presence of No. 72
is not now questioned, in view of the six characteristir
lines recorded by Coster and Hevesy. Under th-!
conditions the claim of the later workers to luiM;
discovered a new element (since it could scarcely
be based on a more accurate measurement of the
same physical property) appears to depend on the
assumption that a " fourth group " element could not
have been present in the rare earth fractions examined
twelve years previously by Urbain. Prof. Urbain
claims that it was actually there, and that there is

no theoretical objection to its presence, since " there
is no law which compels the elements to associate
themselves strictly in accordance with their classifica-

tion." Moreover, he had already, in 1921, himself
agreed to Perrin's classification of celtium as a
fourth-group element, in spite of the fact that he had
found it in a rare-earth mixture. He p)oints out
that there are many elements with different valencies
which cling together so closely that one cannot
separate them except by very laborious treatment,
and in particular that thorium, which is quadrivalent,
is in fact always accompanied by the tervalent rare
earths. Again, Bohr's theory only applies to free
atoms and simple ions, and affords at present no
guidance whatever as to the behaviour of complex
ions ; it is therefore not able to predict the chemical
properties of elements which form double-salts in
solution. These give rise, however, to many sur-
prising cases of complete isomorphism, e.g. the
fluorides of quadrivalent titanium with the oxy-
fluorides of quinquevalent niobium. Prof. Urbain
claims that " no purely theoretical reasoning ought
to prevail against a well-established question of
fact," and that as regards the presence of celtium
in his rare-earth fractions, the facts are not only
well established but also in strict accord with general
chemical experience.
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The Gaseous Nebulae.^

By J. H. Reynolds.

I
T has been recognised for many years that the

nebulae fall into two great divisions—the spirals

and the gaseous and diffuse. The distinction between
the two is fundamental, for there can be no doubt
now that the spirals are extra-galactic, and the
gaseous inter-galactic formations, although it is im-
possible yet to define the scale and distances of the

spirals with any certainty. Since Huggins's great

discovery of the gaseous nature of certain nebulae,

the principal work on these objects has been done in

America, especially at the Lick Observatory and at

Mt. Wilson ; and coupling up these investigations with
recent advances in physics in which Great Britain has
played no mean part, we are able to form a good
general idea of the meaning and origin of the gaseous
nebulae.

The first important fact which emerges from the
physical work of Fowler, Saha and others, is that
only the elements of simplest constitution, such as

hydrogen and helium, are known to be present, and
that ionisation of known elements is probably re-

sponsible for all the unknown lines in the nebular
spectrum. Then, again, the gaseous nebulae are only
associated with stars of the highest temperature, as

the stars in the centre of the planetaries are usually
" O " type stars of the Harvard scale, which yield

an emission or absorption spectrum of ionised helium
on a continuous background, and the " B " type
stars, which are next in order of temperature, and are

associated with the irregitlar gaseous nebulae in Orion.

Until recently it was supposed that the so-called
" nebulium " identified with the nebular radiations

at XX5007 and 4959, and other well-known lines such
as XX4363, 4686 and 3727, represented unknown gases

in the same sense that helium was unknown until

identified in the laboratory by Sir William Ramsay,
but the work of Moseley and Aston and the formation
of the scale of atomic numbers has taught us that
there is no room for any more unknown elements in

the atomic scale of the lighter gases, and we must
look in the direction of ionisation of the known
elements in the first ten numbers of the scale for

these unknown nebular lines.

These considerations and the progressive spectra of

Novae lead to the conclusion that in all gaseous
nebulae we are dealing with the same material, and
that the differences found in the spectra are to be
assigned to differences only in physical conditions,

iiid the key to these conditions is to be found in the
Itective radiation of the star or stars involved in the

nebula. Only the first two numbers of the atomic
scale are definitely established as appearing in nebular
spectra, the helium appearing often near the nuclear
star in its ionised form. But Wright in Lick Observa-
tory Pub., vol. xiii., provisionally identified certain

nebular lines with carbon and nitrogen, and the
presence of the former at any rate is now accepted.
The principal nebular lines of unknown origin are

the following :

x^g^^l'^Mssa. 4340. 3868, 3727-9.

The first two are invariably found in all the gaseous
nebulae in the same relative strength, and they
evidently form a doublet. X5oo7 was the first gaseous
radiation to be discovered in a nebula, and with its

ompanion it exists in a very marked form in nearly
all the objects of this class yet observed. The other

' Substance of an address delivered before the Binningham University

Physical Society on March 14. 1923.
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radiations vary much in relative strength, and some-
times seem to be absent altogether. Perhaps the
most remarkable is that usually described as X3727,
which has been found by W^right to be in reality a
doublet separated by only two Angstrom units. It
is astonishingly brilliant in the Orion Nebula, and
with the hydrogen radiations it is responsible for the
great photographic effect of this object. It is always
of maximum extension, and is found in regions far
removed from the involved stars, where the hydrogen
radiations are comparatively faint. An investigation
by means of screened direct photographs was under-
taken by the writer some years ago as to the relative
distribution of the doublet X(5007, 4959), the hydrogen
series, and X3727 in the Orion Nebula. The principal
results were :

(i) To establish Keeler's conclusion that the doublet
X(5oo7, 4959) was conspicuous only in the central
region surrounding B Orionis, where it was very
brilliant.

(2) To demonstrate that the hydrogen radiations
extended faintly to the most remote regions of the
nebula, and

(3) To show that the radiation X3727 was much
stronger than the hydrogen in these outer regions,
besides giving certain differences in detail.

We have then in the Orion Nebula a bright central
portion where the radiations X(5oo7, 4959), the
hydrogen and helium radiations and X3727 are in-
tegrated together, an intermediate region where
hydrogen and X3727 appear of about the same
strength, and an outer region where X3727 pre-
dominates. There is no difficulty in ascribing X(5oo7,

4959) probably to an ionised form of one of the
elements heavier than helium, as we should expect
the heavier elements to predominate in the central
regions surrounding the star Q and the other involved
stars. There is, however, very great difficulty in
explaining the distribution of X3727. It must be
remembered that the " B " type stars involved in the
nebula are not of the highest stellar temperature, and
it is almost impossible to imagine the existence of
ionisation at all in these remote regions. There is,

indeed, good reason for thinking that X3727 is a
comparatively low temperature radiation, as it is

either faint or absent altogether in the planetaries
containing " O " type stars, and it does not occur so
far as can be ascertained in the nebular stages of
Novae.
An interesting point bearing on the distribution of

this radiation is brought out by an examination of
the nebulosity surrounding the star Bond 734 to the
north of the principal nebula. In the screened ex-
posure of the radiations X(5oo7, 4959) no nebulosity
appears round this star, and the absence of these
radiations is confirmed in Lick Observatory Pub.,
vol. xiii. The hydrogen image is quite strong, and
is accompanied by an equally strong image in X3727.
It is quite evident, therefore, that there is no direct
relation between the radiations X(5oo7, 4959) and
X3727, and it is known that the hydrogen radiations
occur without either. But the question arises as to
whether X3727 can exist independently of hydrogen.
The differences of detail visible in the photographic
images given by hydrogen and X3727 certainly suggest
an independent origin, but a complete answer to the
question is impossible, as hydrogen is found in varying
strength in all the gaseous nebulae and nova;. If it

were not an impossibility, one would naturally look
for the radiation as some element actually lighter
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than hydrogen. The origin of this radiation ^3727,
therefore, seems to be one of the most interesting

and difficult problems which the astrophysicist has to

deal with at the present time.

We will now pass on from the Orion Nebula, which
may be taken as a good example of the irregular

gaseous nebula; connected with ' B " type stars, to

the planetaries. Here we have to deal with involved
central stars which are of the " O " type, of a con-

siderably higher temperature. In the spectra of these

nebulae the doublet X(5oo7, 4959) is still usually

the strongest radiation, and hydrogen is invariably

present. On the other hand, X3727 is often compara-
tively faint or absent altogether, although X3869 is

still one of the strongest radiations in the spectrum.
Ionised helium at X4686 is also very conspicuous, but
ddes not extend far from the nucleus, showing that
ionisation only takes place in the neighbourhood of

the star itself. Another bright radiation at X3426,

found in the spectrum of Nova Cygni III, also makes
its appearance, but its extension from the nucleus is

small.

A very remarkable feature in the high dispersion

spectra obtained with the three-prism spectrograph
of the Lick 36-in. refractor was the character of the
lines under magnification. When the slit of the
spectrograph was placed across the major diameter
of the planetary nebula disc, the resulting lines in

the doublet X(5oo7, 4959) were not parallel-sided, but
spread out in the centre, each end being slightly

curved in opposite directions. If we are to interpret

this phenomenon on the Doppler principle in the
usual way, this means that the gases are both receding
from us and advancing towards us in the line of

sight, coupled with a slight rotation of the gaseous

spheroid as a whole. The only fe.i is

that the gaseous shells forming - H
expanding, and we are at once le<i to a (.omp..- -n

with novae such as Nova Aquilx III, which now iias

developed an expanding gaseous disc.

The later spectroscopic stages of novae are con
parable in every detail with the planetary nebnli
the galactic distribution of both is similar, an<l li.t

evidence is now overwhelming that the planet.irj-

had their origin in novae, anci the gaseous shells «

the planetaries are the remains of past outbursts. !

may be asked why the planetary' nebulae are con
paratively few in number, but it is evident that
the central star fell to a lower temperature th;'
" B " type, the radiation would be insuflficient

to keep the gases in a state of equilibrium or \

illuminate them, and the asp>ect of a planetary nebu!
would disappear. The same remarks apply to oi

like the (jrion Nebula connected with " B "

stars. Here the radiation energy is not so intense
the " O " stars, and we do not get an equal degT<
of ionisation : the strength of the radiation X3727 ;

also evidence of different physical conditions, but tl

Orion and other irregular gaseous nebula; have '

appearance of being swept away from the in\
stars, and they all probably indicate a former ouii-^i -^

of several stars culminating in an " O " type of
spectrum and a high radiation pressure.
The old idea that the gaseous nebulae were the

primitive forms of matter from which stars were
evolved must, it seems, be given up for the exact!
contrary hypothesis that they had their origin ;

stellar outbursts, where matter passed from com pi (

to simpler forms by atomic* disintegration under th
stress of extreme temperature development.

Plants in Relation to the Health of Man.^

/^INCHONA. the plant which yields quinine,^ known under the name of "Jesuits' Powder"
since 1655, was introduced into India about the years

1858 to 1862. Seedlings and seeds were brought to

Great Britain from the Andes of Bolivia during those
years, principally by Sir Clements Markham and Mr.
Richard Spruce, and the plants, which were raised at

the Royal Botanic Gardens, Kew, were taken to India
and Ceylon. The cultivation in India was mainly
established in the Nilgiri Hills and in Sikkim. The
three species of Cinchona which are particularly

valuable as sources of quinine are C. Calisaya, C.

Ledgeriana, and C. succirubra.

The Dutch had also been experimenting with
Cinchona and established the plant in Java about the
same time as the English were introducing it to

India. So successful have the plantations been in

India, thanks to the labours of Dr. Thomas Anderson,
Sir George King, Messrs. Wood and Gammie and Sir

David Prain, that in every post office in India it is

now possible to procure doses of from seven to ten
grains of pure quinine for a pice, which is about equal
to a farthing. In this way, more than eight thousand
pounds avoirdupois of quinine are distributed yearly,

and in addition to this a large supply is furnished to
hospitals, etc. Efforts are now being made to extend
the cultivation of quinine in Malaya and Burma.
Substitutes for Cinchona as a source of quinine were
used in the Cameroons by the Germans during the War.
Other interesting plants are Efwatakala grass,

Melinis minutiflora, which is reported to be obnoxious
to the tsetse fly ; citronella grass, the source of

lemon grass oil, which is repellent to mosquitoes ; and
Ocimum viride, the Basil plant, which at one time

• From a Chadwick public lecture delivered by^Dr. A. W. Hill, F.R.S.,
at the Chelsea Physic Garden, on June 13.

was thought to be repellent to mosquitoes, but now is

known to be of no value for the purpose.
In connexion with the preservation of the health

of man in temperate climates, the plants yielding
india-rubber are of first importance. The princip^
source of india - rubber is Hevea brasiliensis (Para
rubber). This again is a native of South America.
Seeds and young plants have been distributed to the
various tropical colonies of the British Empire since
the year 1873, when it was brought over from South
America, mainly owing to the successful efforts of Sir

Henry Wickham. Other sources of rubber are the
Ceara rubber, Ficus elastica, Funtumia, and the
tropical African Landolphias. The rubber now used
commercially is mainly derived from plantations in

the East, to which region it was introduced through
the Royal Botanic Gardens, Kew.
Another source of protection against damp and

cold is furnished by the various plants which yield

tannin, the preservative of leather. The principal
sources of this are oak galls and bark, mangrove
bark, Myrobalans, Quebracho, and Acacia decurrens.

Extensive plantations of the latter plant, which is a
native of Austialia, have been made in South Africa
and are a source of considerable wealth to Natal.
Cinnamomum Camphora, which is a native of

Formosa, is the source of camphor, valuable as a
drug and also a preservative of clothing against moth.
Trade in camphor is a monopoly of the Japanese, but
seeds have been freely introduced to British colonies,

largely through the agency of Kew. It is now found
there are two forms of camphor, but only one of these
yields the solid camphor which is of value.

Erythroxylon Coca is the source of cocaine, the
alkaloid which has so many useful as well as harmful
effects.
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The Liverpool Meeting of

THE following Dominion and foreign representa-

tives are expected to be present at the Liver-

pool meeting of the British Association which begins

on Wednesday next, September 12. In the pro-

grammes of the various Sections, published in last

week's issue, announcement was made of papers to be
read by these visitors and of discussions in which they
will take part.

Prof. F. D. Adams, McGill University, Montreal.
Prof. W. D. Bancroft, Cornell University, .Ithaca.

Prof. N. Bohr, Institut for Teoretisk Fysik, Copen-
hagen.

]Mr. S. C. Brooks, Hygienic Laboratory, Washington.
Dr. Herbert Bruce, University of Toronto.
Prof. A. H. R. Buller, University of Manitoba,

Winnipeg.
Senatore Principe G. Conti, Florence.

Dr. D. Coster, Copenhagen.
Prof. P. Ehrenfest, University of Leyden.
Prof. E. Ekwall, University of Lund.
Prof. A. S. Eve, McGill Univarsity, Montreal.
Dr. K. G. Falk, New York.
Prof. J. C. Fields, University of Toronto.
Prof. V. M. Goldschmidt, Universitetets Mineralogisk

Institut, Kristiania.

Prof. V. E. Henderson, University of Toronto.
Dr. G. Hevesy, Copenhagen.
Prof. D. R. Hoagland, University of California.

Prof. O. Jespersen, Copenhagen.
Prof. A. E. Kennelly, Massachusetts Institute of

Technology, Cambridge, Mass.
Dr. P. L. Kramp, Zoological Museum, Copenhagen.
Dr. A. C. Kruyt, University of Utrecht.
Prof. P. Langevin, College de France, Paris.

Dr. V. Lebfelter, Folksgesundheitamt, Vienna.

the British Association.

Prof. F. S. Lee, Columbia University, New York.
Prof. G. N. Lewis, University of California.

Prof. A. B. Macallum, McGill University, Montreal.
Prof. J. C. McLennan, University of Toronto.
Prof. J. J. R. Macleod, University of Toronto.
Prof. R. Magnus, University of Utrecht.
Prof. A. P. Mathews, University of Cincinnati.

Prof. E. Merritt, Cornell University, Ithaca, New
York.

Prof. A. R. Moore, Rutgers College, New Bruns-
wick, N.J.

Dr. Th. Mortensen, Universitetets Zoologiska Museum,
Copenhagen.

Prof. W. A. Noyes, University of Illinois.

Prof. Sven Oden, Kgl. Tekniska Hogskolan, Stockholm.
Prof. W. A. Parkes, University of Toronto.
Prof. M. I. Pupin, Columbia University, New York.
Prof. H. M. Quanjer, Institut voor Phytopathologie,

Wageningen, Holland.
Prof. Roule, Musee d'Histoire Naturelle, Paris.

Prof. R. L. Sackett, State College, Pennsylvania.
Prof. J. Satterly, University of Toronto.
Dr. Johs. Schmidt, Carlsberg Laboratorium, Copen-

hagen.
Prof. J. Sebelien, Aas, Norway.
Prof. H. B. Speakman, University of Toronto.
Dr. V. Stefansson, Canada.
Prof. J. Tate, McGill University, Montreal.
Prof. W. Vernadsky, Paris.

Senatore Prof. V. Volterra, University of Rome.
Dr. G. S. Whitby, McGill University, Montreal.
Prof. A. Willey, McGill University, Montreal.
Prof. R. W. Wood, Johns Hopkins University,

Baltimore.
Prof. H. Zwaardemaker, Universitas Rheno-Traiec-

tina, Utrecht.

Relativity and Theory of Knowledge.
'T^HE Scandinavian Scientific Review'^—a new

-'- quarterly in English published in Norway—
contains in its first number an original and im-
portant piece of philosophical research in an article

entitled " The Theory of Relativity and its Bearing
upon Epistemology," by Prof. Harald K. Schjelderup,
the recently appointed professor of philosophy in the
University of Christiania. The author is already
distinguished in his own country, although he is

probably the youngest occupant of a chair of philo-

sophy, having been born in 1895.
The article begins with a lucid exposition of the

principle of relativity which calls for no special remark,
but it proceeds to examine the consequence of its

acceptance in physics for theory of knowledge. It is

obvious that it must make a clean sweep of all naively

realistic theories, materialistic or spiritualistic, which
assume the physical reality of the universe to be pre-

sented objectively to the mind of the observer for his

discernment by means of sense discrimination. But
does it accord with idealism ? Does it deny that
there is any objective universe to which knowledge can
attain ? Does it require us to be content with the
subjective space -time universes of individual ob-
servers ? Prof. Schjelderup answers emphatically.

No. Relativity gives us not a relative but an abso-

lute universe, a universe the scientific reality of which,
however, is completely different in its nature from
anything which men of science have hitherto im-
ii,aned or thought it necessary to assume. The
Minkowski four-dimensional space-time universe is

' Scandinavian Scientific Review : Contributions to Philosophy, Psycho-
i;y and the Science of Education by Northern Scientists. Vol. 1., No. i,

Pp. 136. (Kristiania : Scandinavian Scientific Press A/S,ptember.
22).

absolute, in precisely the same sense in which
Newton's three-dimensional space and independent
variable time were absolute, and the world-lines of

the Minkowski universe with their intersecting points
determined by Gaussian co-ordinates are real in the
objective sense, but the reality is not sense-presented,

it is unimaginable and imperceptible. It consists,

like the reality of Pythagoras, of numbers.
The point of special interest in the argument is the

way in which the author brings out the deciding in-

fluence in physical theory which the epistemological

weakness of the older mechanics has had. It was
Galileo, the founder of modern physics, who, in his dis-

crimination between what he called the accidental and
the essential attributes of things, first suggested the
distinction between secondary and primary qualities,

which has played a determining part in later theories

of knowledge. Galileo found his interpreter in

Descartes, who reduced physical reality to extension
and movement. The principle of relativity has
eliminated even the primary qualities from the
subject-matter of physics.

Similarly in the relation of Kant to Newton, we see

the directive force of the epistemological weakness of

a physical theory. The subjectivity of time and
space in the Kantian theory meant their transcen-

dental ideality. Abstracted from the subjective con-

ditions of sensory observation they are invalid. But
relativity goes further, it eliminates time and space
not only from an unknowable thing-in-itself, but even
from the subject-matter of physics. To us to-day the
principle of relativity is not a return to older philo-

sophical concepts, but a forward movement looking

for a new philosopher to interpret a new epistemology.
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Pan-Pacific Science Congress, Australia, 1923.

w,7HILE not on so extensive a scale as, nor with
the Imperial significance of, the Australian

meeting in 191 4 of the British Association for the
Advancement of Science, the second triennial Pan-
Pacific Science Congress, which has just met in Mel-
bourne and afterwards in Sydney, may mean very
much to the development of organised knowledge of,

and in, countries bordering upon the Pacific Ocean.
The first gathering of the kind was held in Honolulu
in 1920, and as a matter of fact it was really the sequel

to ideas that originated during the British Association

visit to Australia and later were warmly fostered by
Prof. W. M. Davis (Harvard), Prof. H. E. Gregory
(Yale), Dr. T. Wayland Vaughan (U.S. Geological
Survey), Mr. A. H. Ford, and others. The Pan-Pacific

Union, a wide organisation with the general aim of

promoting harmonious relations between the peoples
of the Pacific, stood behind the Honolulu Congress,
but future Science Congresses will undoubtedly all be
under the general direction and control of the National
Research Councils of the countries concerned.
The Commonwealth Government is acting as host

for the 1923 gathering, the organisation being in the
hands of the Australian National Research Council,

of which Sir David Orme Masson is president. State
Governments are generously supplementing the
Commonwealth's financial and other assistance, and
it has been possible in many cases to make grants
helping to defray travelling costs for delegates from
distant countries. The prevailing high rates for

steamship travelling are a grave difficulty in the way
of international assemblies in a region of such vast
distances as the Pacific. Happily the interest of

the Governments of the chief countries concerned
has been aroused, and invitations, conveyed through
the Colonial Office, to send official delegates, have
met with much response. Unfortunately the South
American Republics, with few exceptions, have
regretted that their financial conditions do not permit
the sending of official representatives. Even more
unfortunate is it that France has not seen fit to send a
delegation. Nevertheless, with eleven visitors from
Great Britain, nineteen from the United States of

America, three from Canada, eight from Hawaii,
twelve from Japan and Formosa, nine from the
Philippines, six from the Netherlands and the Dutch
East Indies, eleven from New Zealand, and smaller

delegations from British Malaya, Burma, Tahiti,

Papua, Fiji, and Hong Kong, a very fairly representa-

tive gathering is assured. While in Australia, all

visitors from overseas are the guests of private citizens

or institutions and are receiving the privilege of free

railway travelling before, during, and after the
Congress.
To transfer a congress after ten days in one city to

another some six hundred miles distant must militate

against consecutive work and lead to a certain amount
of overlapping ; but the advantages in enabling
visitors to see more of the country, and in increasing
the numbers of local workers who come into personal
contact with them, more than counterbalance the
obvious disadvantages.

Needless to say, an extensive series of excursions
has been arranged, the principal excursions, over long
distances, necessarily coming after the official business
in Sydney has been concluded. Visits to Broken
Hill, Irrigation Areas, Artesian Water Areas, Great
Barrier Reef, Northern Rivers to Brisbane, Canberra
and other parts of the Commonwealth, are proposed.
The scientific work is being carried on in eleven

Sections. As, however, it has been a deliberate object
of the organisers to avoid a multiplicity of papers on

single and more or less isolated topics, and to aim
instead at broad general discussions, there arc several
joint meetings between Sections. The Set*

f)rise: I. Agriculture; II. Anthropology ai

ogy ; III. Botany; IV. Entomology; V. iore4»u\
Vi. Geodesy, Geophysics, Radiotelegraphy, etc. ; Vl

!

Geo^aphy and Oceanography ; VIII. Geology ; IX
HVi^ene ; X. Veterinary Science; and XI. Zoology
The agriculturists are concerned chiefly with the

problems presented by diseases in wheat and other
cereals, sugar-cane, cotton, tobacco, bananas, etc

and on the serious difficulties to be face<l in coi

trolling weed pests. Proposals for plant quarantin
regulations may represent an immediate practical ou'
come. Agricultural education and research, s^^

surveys, and irrigation questions are also being di

cussed, while much interest is being taken in a join

discussion with the zoologists and veterinarians upon
genetics, with special reference to the improvement of

farm animals.
In anthropology and ethnology the Congress 1^

attacking the fundamental problem of how best to
organise and carry out research work in the Pacific

Islands before it is too late. The matter is very urge:

indeed. Expressions of opinion have been invito

from leading ethnologists in Great Britain who cannot
be present in person, and it is hoped that, so far at
least as the British islands are concerned, a practical

working scheme may be evolved, to be submitted later,

with the full weight of the Congress behind it, to the
Commonwealth Government. Sir Baldwin Spencer,
who has just returned from yet another visit to the
interior, is bringing forward the allied, yet distinct,

question of future research in regard to the Australian
aborigines. Another wide topic under consideration,

in common with the Hygiene Section, is the recent
rapid decline in native population in the islands, while
there are also discussions upon the physical anthropo-
logy of various Pacific types, and the race relations

between them.
Botany, entomology, and forestry have much in

common in several proposed discussions upon timbers,

and with zoology the matter of introduced pests and
their natural enemies is being taken up, especially the
increasingly serious problem of checking the spread
of tropical boring insects.

The physical work of the Congress centres mainl\

round geodesy, terrestrial magnetism, meteorolog\

and seismology, while the highly practical inte:

national matters of radiotelegraphic communicatioi
and determinations of longitude by wireless, are alsu

being discussed. Solar physics research, for which
many maintain that more is being claimed on the

purely practical side than it will yield, and the need
for its endowment by Governments, is a subject for

vigorous debate.
Those members concerned with geography and

oceanography are meeting with the physicists fre-

quently, especially when discussing questions of

cartography and meteorology. Definite proposals are

being made for continuing and extending, by local

effort, the invaluable hydrographic work of the Royal
Navy, and for international collaboration in oceano-

graphic work.
As might be expected, the largest Section is that

devoted to Geologv*. The structure of the Pacific

Basin, Post-mesozoic volcanic action in the Pacific,

ore provinces, correlation of Kainozoic formations,

coral reef formations, glaciation, Carboniferous and
Permian problems in the Pacffic Region, are among
the more general matters before the Section.

Two main subjects discussed in the Hygiene Section,
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at Melbourne, are mining hygiene and a general survey
of the hygiene of the Pacific Region. The basis for
discussion of ' the latter is a summary of replies
received by the director of the Commonwealth Depart-
ment of Health to a widely circulated questionnaire
relating to yellow fever, malaria and filariasis, bubonic
plague, small-pox, leprosy, beri-beri, hook-worm dis-

ease, and tuberculosis. In Sydney, the principal
topics are climate in relation to human efficiency,

meteorological standards in relation to comfort, and
insects in respect to hygiene.
The work of the Veterinary Science Section is mainly

in joint meetings with allied Sections, such as Agri-
culture and Zoology, in dealing with parasitological
and other problems. Proposals are being put forward
with regard to international notification of animal
diseases.

Finally, the Section of Zoology is undertaking, in
addition to much conjoint work with other Sections,
a general survey of the many questions now arising
in connexion with Pacific fisheries and the establish-
ment of marine biological stations.
The main aim of the Congress is to deal with wide

subjects, many of them of international significance,
from a practical as well as a purely scientific point of
view. A. C. D. Rivett.

University and Educational Intelligence.

We learn from the Chemiker Zeitung of the follow-
ing appointments : Dr. W. Schumann, director of
the Institute of Technical Physics at Jena University,
to be professor of theoretical electrotechnics at the
Munich Technical College ; Dr. Julius Schmidt, of
the Stuttgart Technical College, to be reader in
chemistry at the Engineering College, Esslingen

;

and Dr. K. Fajans, to be assistant professor of
physical chemistry at the University of Munich. .

The trustees of the Laura Spelman Rockefeller
Memorial, founded in October 1918 by John D.
Rockefeller in memory of his wife, have published a
report on their appropriations, amounting to nearly
13 million dollars, up to December 31, 1922, on
which date the corporation's assets amounted to
78 million dollars. Grants classified under the head
" Education " amounted, in the four years 1919-
1922, to 6000, 9000, 286,000, and 500,222 dollars
respectively, and included 30,000 in 192 1 for the
American College for Girls at Constantinople, 110,530
dollars in 1922 for Robert College of Constantinople,
the American University of Beirut, and the Con-
stantinople Women's College, and 600,000 dollars for
the Women's Union Christian Colleges in the Orient.
For boy scouts and girl scouts grants amounting to
193,000 dollars were allocated, and an appropriation
which will amount to more than 55,000 dollars was
made for the inauguration of courses of instruction
for scout leaders in universities and women's colleges.
Such courses, it is noted, are given in 42 institutions,
and in 13 of them the expense of instruction has
already been taken over by the college. Scientific
research interests the trustees because they " believe
that knowledge and understanding of the natural
forces that are manifested in the behaviour of people
and of things will result concretely in the improve-
ment of conditions of life," but grants for promoting

' have hitherto been small: 13,000 dollars in 1921
"d 37.500 in 1922, including 10,000 for the Mme.

( urie Radium Fund. The Y.M.C.A. and Y.W.C.A.
and other social welfare organisations received
,299,000 dollars; religious organisations, 1,975,000;
inergency relief, 1,543,000; and public health,

<")2,000.

A REPORT on the development of higher education
in Poland has been issued by the Chief Statistical

Office of the Polish Republic. For the five State
universities the report shows the following student
enrolments :

Cracow. Warsaw. Lw6w. Pozna^. Wilno. Total.

1920-21 . . 4136 5787 3639 2094 788 16444
1921-22 . . 4531 7518 4773 3273 1729 21824
1922-23 . . 5235 8939 5646 3416 2202 25438

For the technical State schools the respective
numbers are :

1920-21
1921-22
1922-23

T.H.Sch.;
Warsaw.

2931
4II2
3868

T.H. Sch.
Lwow.

2178
2305
2560

Agric. Coll., Sch. of Min.,
-potj^j

Warsaw. Cracow.

787
761
906

179 6075
282 7460
462 7796

The following figures show the number of students
admitted in 1922-23 to other higher schools and
professional colleges : Independent University, Lublin,
1 1 20; Free Polish University, Warsaw, 1664;
College of Commerce and Economics, Warsaw, 988 ;

Veterinary College, Lw6w, 327 ; Teachers' College,

Warsaw, 124 ; School of Fine Arts, Cracow, 155.
Of the total number of students, about 24 per cent,

were women. Nearly 27 per cent, were enrolled in

faculties of jurisprudence, 13 per cent, in faculties of
medicine, 17 per cent, were engaged in the study of

technology, mechanical and electrical engineering, etc.,

about 6 per cent, were students of agriculture, and 30
per cent, devoted themselves to the study of philology,
history, mathematical and natural science, philosophy,
and education.

Lists of colleges and universities " accredited
"

by various agencies are published in Bulletin, 1922,
No. 30, of the United States Bureau of Education.
The standardising movement has advanced rapidly
during the past ten years, and the lists published in

1917 already need revision. The agencies in ques-
tion are : certain State universities and departments
of education, the Carnegie Foundation for the Ad-
vancement of Teaching, the Association of American
Universities and several other voluntary educational
associations, and church boards of education. The
Bureau is careful to announce in large type that
" there is no comprehensive classification of collegiate
institutions by any national governmental agency."
The longest of the lists is that drawn up by the
University of California of 286 institutions from which
holders of bachelor degrees representing the usual
college course of four years will be admitted to its

own graduate division. Commenting on the lists, the
compiler notes that the standards used are very
various and the basis of classification in some cases
is very vague, while " there is no practical consensus
of opinion as to what constitutes that much-talked-of
entity, the standard college." He finds ground for
hope of a coming approximation to uniformity in
this regard in the fact that a committee appointed
for the purpose by the American Council on Educa-
tion has formulated certain principles and standards
for 4-year colleges and universities which have been
adopted in whole or in part by some of the accrediting
agencies. Among these principles are : " Teaching
schedules exceeding 16 hours per week per instructor,

or classes (exclusive of lectures) of more than 30
students, should be interpreted as endangering
educational efficiency "; and " the minimum annual
operating income, exclusive of payment of interest,

annuities, etc., should be $50,000, of which not less

than $25,000 should be derived from stable sources,

other than students, preferably from permanent
endowments."

NO. 2810, VOL. 112]



38o NA TURE [September 8, 1923

Societies and Academies.

Paris.

Academy of Sciences, August 6.—M. Guillaume
Bigourdan in the chair.—A. Lacroix : Comparison of
the chemical composition of two Iceland lavzis, char-
acterising eruptions of which the kind of dynamism
is different. Analyses of five lavas and basalts from
Katla and Hecla. As regards the distinction be-
tween quietly flowing and explosive eruptions, the
author holds that the fluidity of the magma is not the
only explanation of the different types of eruption,
since a fluid magma, which according to Washington,
should flow out quietly, if suddenly cooled on its
egress into the air, may give rise to an explosive
eruption. The eruption of Hecla is an example of
this : the fluid lava had to force its way through the
ice cap of the MyrdalsjokuU glacier and the eruption
throughout was of the explosive type.—G. Bigourdan :

Project of a new catalogue of the French learned
societies.—Andr^ Blondel : A rational method for
tests and specification of triode lamps intended to
work as valves. An outline of tests to be made
partly at the works where the lamp is constructed,
and partly at the laboratory where the lamp is to be
used.—Charles Nicolle, E. Conseil and A. Cu6nod :

Preventive vaccination against acute conjunctivitis
due to the Weeks bacillus. Its importance in the
campaign against trachoma. Details are given of
the preparation of the vaccine and of the results of
experiments demonstrating the protective action of
the vaccination.—Nilos Sakellariou : Oblique linear
curvature and total geodesic curvature.—F. H. van
den Dungen : Some technical applications of integral
equations.—Rolf Nevanlinna : The theorem of M.
Picard.—R. de Fleury : Elastic stability and modern
materials of construction.—A. Grumbach : The super-
position of electromotive forces in batteries with a
fluorescent liquid.—R. Levaillant : Fluorescence and
photochemistry. A certain number of fluorescent
colouring matters (uranine, methylene blue, eosin,
erythrosine) dissolved in glycerol or other polyalcohol,
when submitted to light in the absence of air change
colour, owing to hydrogenation by the alcohol.
The original colour is more or less completely restored
by the action of air.—G. Vavon and S. Kleiner:
Cataljrtic hydrogenation and steric hindrance. The
study of some heptenes. The addition of hydrogen
to four isomeric heptenes (ethylpropylethylene,
dimethyUsopropylethylene.methyldiethylethyleneand
trimethylethylethylene) was studied in the presence of
platinum black. It was found, in agreement with
the theory of steric hindrance, that the hydrogenation
was more difficult the greater the number of substitut-
ing radicles.—V. Agafonoff : The comparative study
of some methods of chemical analysis of the humus in
soils. A comparison of the amounts of carbon in soil

determined by combustion, by the ordinary sulpho-
chromic process, and by Simon's method (with silver
bichromate). The dry combustion and Simon's
method are in good agreement : the ordinary wet
combustion with sulphuric and chromic acids only
gives low results.—Pierre Lesage : Anomalies of the
fruit of Capsella Bursa-pasioris, caused by the pre-
sence of salt in the soil.—L. Blaringhem :' The bio-
logical control of the influence of manures : deter-
mination of the sensible periods.—Robert Stumper :

The chemical composition of the nests of Apicotermes
occultus. The nests are made of sand, cemented
together with about 15 per^cent. of organic secretion.
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—J. Benoit
: The origin of the interstitial cells in th

testicle of the domestic cock.—Et. Burnet : Irregubi
reactions of the filtrate from broth culture in goat-
infected with Micrococcus melitensis. If th- >"« n
by this Micrococcus renders the goat as s
man to the inoculation of a small quantity ... 1

culture, this reaction should afford a ' rapid an
certain means of recognising infected goats and pr<
venting the use of their milk. It has been proved
however, that the reaction is very irregular, and snm<
goats, certainly infected, do not show the i

all. The conclusion Ls drawn that the filtra
cannot be used in practice as a means of diagn
Melitensis in the goat.

August 13.—M. Guillaume Bigourdan in the chair—A. Lacroix
: The signification of ^e aUcilin*

granites very rich in soda. The study of the r<.( k^
collected from the island of Rockhall has show:
that rockallite, described as a persodic granite, h.
no real geological existence. Chemical analyses <

various portions of the granite and its enclosure
are given. — Torsten Carleman : Functions in-
definitely derivable.—Jules Baillaud : Studies on
the distribution of the energ>' in stellar spectra made
at the Pic du Midi Observatory in 1920 and 1921.
The spectra of nine stars have been studied. The
arrangement of apparatus and method of carrying
out the observations are described : the details of
the experiments and the results will be published
elsewhere.—R. de Mallemann : The theory of rotatory
polarisation.—J. Bathellier : Correction relating to
the nests of Eutermes. In a preceding note a series
of fungus beds forming part of an ant nest have been
described as belonging to Eutermes matangensis. It
would appear that this view was incorrect : tli-

structures are probably the work of an insect detci
mined by M. Bugnion as Microtermes incertus.—
E. Bugnion : Remarks on the note of M. Bathellier.—O. Duboscq and H. Harant : Sporozoa of the
Tunicates.

Official Publications Received.

Egyptian Government. Almaiuic for the Yaar IMS. Pp. \-iii-f-2S<.
(Cairo: Government Press.) P.T. 10.

Calendar of State Papers, Colonial Series, America and We«t Indie*,
June 170S-1709, preserved in the Public Record OtBce. Edited by C.
Headlam. Pp. xliii+W2. (London : H.M.S.O.) 40s.net.

Annual Report of the Meteorological Obserratory of the Oorernmei
General of Chosen for the Year 1920 (Results of ObsertaUons). Pp. iii

141+1 map. (Zinsen.)

Results of the Heteorolofiical Observations in Korea for the Lustrum
1916-1920. Pp. vii+48. (Zinsen).

N.S.W. Department of Mines. Geological Survey. Bulletin N. 3:
Copper. By E. J. Kenny. Pp. 51. (Sydney : A. J. Kent)

Annual Report of the Board of Regents of the Smithsonian Institution
for the Ynar ending June 30, 1921. Pp. xii+6SS. (Washington : Govern-
ment Printing OflBce.)

Smithsonian Institution. U.S. National Museum. Bulletin 190: The
Opalinid Ciliate Infusorians. By M. M. MetoJf. Pp. ^-iii+4S4.
(Washington : Government Printing Office.)

Thirty-seventh Annual Report of the Bureau of American Bthnology to
the Secretary of the Smithsonian Institution, 191^191A. Pp. Tiii+660.
(Washington : Government Printing Otfice.)

Aeronautics. Report of the Aeronautical Research Committee tot the
Y'ear 1922-23. Pp. 4S. (London : H.M.S.O.) it. net.

Fishery Board for Scotland. Salmon Fisheries, 1921, Xo. IV. Salmon
Investigations in Scotland, 1921, IV. Summary of Result* (with 7

diagrams). By W. J. M. Menzies, Jun. Pp.18. (Edinburgh: H.M.S. (>

!«. 6d. net.

Air Ministry. Meteorological Office. Geophysical Memoirs, Ka 21.

Pyrheliometei- Comparisons at Kew Observatory, Richmond, and their
bearing on data published in the Gtopikytieal Journal. By R. E. Watson.
Pp.17. (London : H.M.S.O.) 2s.net.
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Science and Publicity.

IN his presidential address to the British Association

on Wednesday last, on the electrical structure of

matter, Sir Ernest Rutherford dealt with a subject of

fundamental scientific importance, as well as of popular

interest—possibly on account of the conception of flying

atomic projectiles and their disintegrating effects.

The Association thus opened its proceedings this year

with a discourse which is likely to make a wide appeal.

Whether members of the general public who have not

themselves made scientific observations or experiments

can have an intelligent comprehension of the true in-

wardness of work and theory on atomic structure,

or on many of the other intricate subjects dealt with

in presidential addresses and papers presented to the

various Sections, may perhaps be doubted ; but even

if the mental grasp be weak and the picture induced be

primitive, the mere existence of a respectful attitude

and receptive mind towards scientific studies is not to

be despised.

In the main, of course, the Association is an assembly

of scientific workers, most of whom have no wish to

discourse to the laity and no capacity for transforming

the special vocabularies of their subjects into the

simpler—not to say sensational—forms required by

many general readers. It ought to be gratefully

recognised, however, that the lay writer who is suffi-

ciently well informed to be able to present a scientific

subject in attractive literary style, and accurately as

well, is performing a useful purpose for science. The

investigator who can do this for advances to which

he has himself contributed, and on which he is an

authority, can always find a generous welcome on

platform or in the periodical press, but it is rarely

that the faculties of research and exposition are so

closely combined ; and it may be just as well that they

are usually separated. The first business of the man
of science is to discover—to add to the sum of natural

knowledge ; and if he describes his work clearly and

in terms which are intelligible to other investigators,

he has done his part. It is really supererogatory' for

him to take up the task of enlightening—or entertain-

ing—a public unfamiliar with even the alphabet of the

language of the branch of science in which he works.

He may be able to interest members of the British

Association, because most of them are engaged in scien-

tific work of one kind or another, and the rest scarcely

expect to listen to childish discourses ; but the crowd

in the street is not within his ambit. The active

scientific investigator might appropriately apply to

those outside his gates the words, " I have yet many

things to say unto you, but ye cannot bear them now."

Science does not need to be sought with a contrite
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different—and also more difficult—position. Inter-

preters are needed^ if not in the Section rooms them-

selves, then in the public press. Leading newspapers

prefer that their own correspondents or contributors

should perform this function, but there are many
others which would gladly make use of notes and

articles on scientific subjects suitable for the general

reading public.

In the United States an institution entitled " Science

Service " was established a year or so ago to provide

such popular articles as a scientific news syndicate, and

it now supplies about fifty American newspapers, and

several in Canada and other parts of the world, with

news Bulletins sent from Washington every day except

Sunday. " The first consideration in a Bulletin story,"

says a circular of instruction to writers of articles, " is

to tell of or interpret a scientific event. But the news

stories must be so well written that large national

newspapers will use them without rewriting or revision,

either in form or language. Write your story so that

those who know nothing about science will understand

and want to read it. Weave in the scientific back-

ground that the man in the street does not have. Use

simple words. Make your story as graphic as if you

were talking about it." It is pointed out, in addition,

that " ' By Science Service ' must stand for accuracy of

content and implication."

In order to establish this publicity agency for science,

a generous benefactor gave the sum of one million

dollars to a Board of Trustees which includes among

its inembers several of the most distinguished men of

science in the United States. The whole field of

scientific activity everywhere is covered by " Science

Service," and the Bulletins are first-rate examples of

what can be done to present scientific progress in

popular and yet accurate form. We understand that

the demand for the Bulletins from newspapers is now

sufficient to make this admirable news agency practi-

cally self-supporting.

Here, then, we have an excellent example of what

can be done successfully for the popularisation of

science ; and it is obvious that the constitution and

methods of such an organisation are very different

from those of the British Association, though the aims

of both are " to promote general interest in science

and its applications." We believe that the National

Union of Scientific Workers contemplates estaMishmu;

a similar scientific news agency to that of " Science

Service," and a beginning has already been made by

the British Science Guild by the issue of Publicity

Pamphlets sent to the newspaper press for reproduction

in whole or in Dart without payment. Since January

1921, the I'll Foundation of New York has

been issuing a ..nu ^ ol such " Research Narratives,"

NO. 281 I, VOL. I 12]

each containing the story of some research, discovery,

or notable achievement in science or engineering. In

one form or another these narratives have found their

way through practically the entire range of the public

press in America as well as the technical journals.

It is clear, therefore, that we in the British Isles are

much behind the United States in the provision made

for publicity for science. Our scientific societies are

second to none, and the number and value of papers

published by them are higher now than ever they were,

yet no adequate agency exists to extend the knowledge

of this work beyond scientific circles and thus to create

in the public mind a feeling of pride in our scientific

achievements. A great opportunity awaits the bene-

factor who will provide a liberal sum to establish a

British science publicity service comparable with what

has proved so effective in America. Political, social,

religious, temperance, labour, and scores of other

organisations regard it as a duty to carry on their

propaganda by means of leaflets and like publications,

but science is content to keep its message to itself. It

is no wonder, therefore, that the community under-

stands so little of the value and meaning of science.

Let us hope that means will soon be forthcoming to

establish a bureau which will not only make the pro-

ceedings of annual meetings of the British Association

widely known and easily intelligible, but will also,

throughout the year, continue to interpret scientific

advances to a world eager to learn of them but un-

acquainted with the technical vocabularies in which

they are commonly expressed.

Science and Man.

Science and, Civilization. Essays arranged and edited

by F. S. Marvin. (The Unity Series, VI.) Pp. 350.

(London : Oxford University Press, 1923.) 125. 6^.

net.

THE history of science is by no means a record

of steady progress. It was bom among the

Ionian Greeks, who were the first to speculate intelli-

gently, on the basis of observed facts, " how things

grow " and " how they behave," these being the mean-

ings of their two words physis and nonios, so inade-

quately represented by natura and lex. It is often said

that Greek science was unsound, being based on

brilliant guesswork instead of careful investigation.

The Greeks certainly loved bold and sweeping general-

isations, but modern biologists, including Charles

Darwin, have thought no praise too high for Aristotle,

and the achievements of Greece in mathematics,

astronomy, and medicine are now held to be scarcely

less notable. It must, however, be admitted that the



384 NATURE [September 15, 1923

ancients were handicapped by the want of scientific

instruments, and that their backwardness in invention

was partly due to an erroneous standard of values. If

Euro|K'an nations still think it a finer thing to l>e an

orator than a scientific inventor, tli.it js a prejudice

which we owe to the Greeks,

The Roman " steam-roller " was not favourable

to originality and intellectual progress. After Galen

(about A.D. 200) a Sahara of scientific barrenness begins,

a dreary waste from which European history emerges

only in the sixteenth centur>'. Neither Hellenistic

philosophy nor Catholic Christianity did anything to

stop this barbarisation, the inevitable result of the

long orgy of superstition, massacre, and pillage which

we call the Dark Ages. Mankind carmot afford to

forget that a measure of stability in political and social

conditions is necessary not only for progress but also

for the preservation of the gains of the past. The

seven hundred years which followed the break-up of

the Western Empire might have been blotted out of

history without any great loss.

The greater part of Mr. Marvin's excellent volume of

essays is devoted to modem problems. The writers

admit frankly that the materialistic trend of science in

the nineteenth century was the result of its unequal

development. Biology advanced more quickly than

psychology, and the sciences of inorganic nature were

ahead of biology. The tendency to reduce life to

mechanism is being abandoned in response to protests

from science itself, and the problems of conscious life

are seen to involve metaphysical questions with which

the older generation hoped to dispense.

Prof. Whitehead, as is well known, thinks that the

theories of Einstein will have a revolutionar}' effect on

our conceptions of space and time. "The whole syn-

thesis of the seventeenth century has to be recast. Its

time, its space, and its matter are in the melting-pot

—

and there we must leave them." It will take many
years before this judt^ment can be either affirmed with

confidence or denied. There is reason to think that

at present Continental thinkers are not prepared to go

quite so far as Prof. Whitehead and his friends.

There is no doubt that Einstein has made a great

mathematical discovery ; but we may be permitted

to doubt whether a mathematical discover)' is likely to

give us a new philosophy.

Prof. Arthur Thomson deals judiciously with post-

Darwinian biology, and does not talk, as some are

rashly doing, about " the abandonment of natural

selection." But I cannot agree with him when he says

that " no conflict should be possible between religion

and science, unless we try to speak two languages at

once," or that " scientific and religious concepts are

incommensurable." The assumption which underlies
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such statements is that science deals with facts and

religion with values, and that it is possible to keep these

two aspects of reality apart. 1 maintain, on the con-

trary, that a fact without value is no fact, and a vah:

without fact no value. The two caimot be separatt<

and the salutary rivalry of scientific and religioti

truth must continue as long as men take both seriou 1>

.

It will not do for science to say to rtliuion. " Lca\ « in.

alone and I will leave you alone."

Mr. Julian Huxley's long essay on science and r<

takes a different line. It is interesting not oni_

the discussion on the place which science can find for

the conception of God, but for the confident tone i:

which the author declares his conviction that tl

organic is evolved from the inorganic, through tl

development of colloids from smaller molecules.

" Thus the forms of life, simple at first, attained pro-

gressively to greater complexity ; mind, negligible in

the lower forms, became of greater and greater import

ance, until it reached its present level in man." M:

Huxley would not maintain that this theor>' has been de-

monstrated ; but it seems probable that the monistic

view of the structure of the universe will in time be

generally accepted. The alternative theory that an;

mated spores came to the earth from other bodies givto

no explanation of the origin of life, and has diflftculties

of its own.

I am less satisfied with this writer's attempt to

justify a theistic philosophy by setting the progress

which he finds to be the law of organic evolution against

the pessimistic conclusion based on the second law of

thermodynamics. For even if we assume that increasing

complexity in living organisms carries with it increas-

ing value, the phase of evolution through which life on

this planet is passing is but a transitory episode, which

will probably be followed by a reverse process of involu-

tion, when our globe becomes less favourable to the

higher forms of hfe. In any case, planetary progress

can be only a backwash in the universal current which,

if the aforesaid law is true, is carrying all matter towards

immobility and final death. No satisfying theism can

be erected on this basis. It would surely be better to

assume that whatever power wound r.p the clock once

can wind it up again, and that the life of the imiverse

is perpetual, as its Creator is eternal. We are then free

to believe in a God whose being is above the recurrent

births and deaths of stellar systems.

Mr. Marvin, however, pins his faith on progress in

time, and ends the book with a characteristic editorial

chirp. It is probably true, as he says, that humanity

is still young, and capable of achievements still un-

dreamed of. Hope for the future is reasonable, so

long as we do not make a religion of it.

W. R. Inge.
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The Manufacture of Acids andt Alkalis.

The Manufacture of Acids and Alkalis. By Prof.

George Lunge. Completely revised and rewritten

under the Editorship of Dr. A. C. Gumming. Vol. i :

Raw Materials for the Manufacture of Sulphuric Acid

and the Manufacture of Sulphur Dioxide. By W.
Wyld. Pp. xiii + 558. 365. net. Vol. 5: The

Manufacture of Hydrochloric Acid and Saltcake. By
Dr. A. C. Gumming. Pp. xv + 423. 315-. 6d. net.

(London and Edinburgh : Gurney and Jackson^

1923-)

THE various treatises on different departments of

applied chemistry which chemical literature

owes to the genius and industry of the late Prof.

Lunge are among the classics of chemical technology.

They have passed through many editions in fairly

quick succession, and their betterment and revision

was the constant employment of their author's leisure,

no pains being spared by him to make them an accurate

and faithful reflex of the state of contemporary know-

ledge of the several subjects with which they were

concerned. Prof. Lunge enjoyed many opportunities

and facilities to this end. As professor of applied

chemistry in the Zurich Polytechnic, one of the best

equipped and most famous schools of chemical tech-

nology in the world, he was an acknowledged authority

on many branches of manufacturing chemistry, and

particularly on the special branches dealt with in the

books under review. The manufacture of acids and

alkali was in fact the chief chemical industry in which

Dr. Lunge was employed during his sojourn in England

and before his appointment to the distinguished

position he occupied until his death. A brief account

of his life and work appeared in Nature of February

17, p. 228.

These treatises constitute, in the aggregate, a

valuable literary property, and the publishers are well

advised in seeking to maintain the reputation they

have hitherto enjoyed as faithful and accurate accounts

of the state of contemporary procedure in the special

branches of chemical industry with which they deal,

by entrusting their revision to competent authorities,

and in issuing new editions at comparatively short

intervals.

It might be thought that in the case of an industry

so well established as that of the manufacture of

Ikali and of the industries which are so closely

ssociated with it, the last word had been said in

ispect to processes and procedure. Such, however,

1 very far from being the case, as even a very superficial

)mparison of successive editions of these treatises

irill make manifest. The changes may not in all cases

fundamental or subversive, but they are more or
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less important as tending to efficiency and economy,

and no account of the contemporary condition of the

manufacture would be adequate without reference to

them.

The general superintendence and editorship of the

new editions of these manuals has been entrusted to the

competent hands of Dr. A. C. Gumming, under whose

direction they have been completely revised and re-

written. The volume on raw materials for the manu-

facture of sulphuric acid and of sulphur dioxide has

been assigned to Mr. Wilfrid Wyld, who has been

associated with important concerns in Yorkshire and

elsewhere, and brings to his task the fruits of a large

experience.

In a general preface prefixed to the several volumes

Dr. Gumming has given a brief account of the history

and development of the late Prof. Lunge's literary

labours in connexion with applied chemistry, which

is of interest as showing how the scope of these labours

was gradually enlarged so that it became practically

an encyclopedia of the many chemical industries. The
first English edition of the volume on sulphuric acid

appeared in 1879, and the last edition in 1913. This

was followed in 191 7 by a supplementary volume on

sulphuric and nitric acids. This was the last of

Lunge's contributions to this special field of chemical

technology.

The book under review shows no very striking

features in the way of new developments. As regards

raw materials, the most important change is the

revolution in the production of commercial sulphur

effected by the Frasch process. This remarkable

process is one of the most notable chemical engineering

triumphs of the present century. In 1869 an enormous

deposit of sulphur was discovered in Louisiana in the

course of well-sinking in connexion with petroleum,

but all attempts to work this deposit commercially

failed until the genius of Herman Frasch devised

the method associated with his name. Space will

not allow of any detailed description of the process.

Briefly, the method consists in sending down a

sufficiency of superheated water and thus melting out

the sulphur, which liquefies at about 116°, from the

pockets in the limestone and beds of gypsum in which

it occurs. The molten sulphur is then forced to the

surface by means of compressed air, and of course

consolidates as it cools. The book contains a fairly

full account of this process, which is now worked on

a very considerable scale, not only in Louisiana but

also in Texas, where similar sulphur deposits have been

found to occur. It has rendered America independent

of all outside sources of sulphur supply, and for a time

seriously threatened the existence of the Sicilian

industry, of which it has destroyed the monopoly.

L I
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Mr. VVyld's account of the history of the jirocess and

of its successive developments leaves nothing to be

desired in point of accuracy and completeness. It

forms indeed a most interesting section of the chapter

devoted to the exploitation of the natural deposits

of sulphur which occur in various parts of the

world.

The book, of course, deals with a great variety of

processes for obi;iiinii: sulphur: from raw ores;

from spent oxide in the manufacture of coal-gas

;

from pyrites ; from sulphur dioxide, as from smelter\'

fumes ; from sulphuretted hydrogen and sulphites and

sulphides and from sulphates of the alkaline earths.

These last-named processes became of the utmost im-

portance to Germany during the War, owing to her

inability to import sulphur or any considerable supply

of pyrites. History affords many instances where a

nation or manufacturing community under the stress

of necessity, often occasioned by war, has been com-

pelled to adopt new methods or to modify existing

ones, and such modifications have frequently taken a

permanent place in industry. What, however, is to

be the ultimate fate of the processes which Germany

was compelled to adopt remains to be determined.

Certain of them have been found to be economically

unsound when compared with pre-War methods, and

have already been given up, but their stor^' is inter-

esting as a chapter in industrial progress and as

showing what knowledge, skill, resourcefulness, energy,

and application will achieve in overcoming obstacles

which at first sight seemed well-nigh insuperable.

In an industry such as that described in this book

analytical control is frequently of the utmost im-

portance, but it is too often neglected, or only in-

adequately carried out, owing, in many cases, to the

want of suitable methods or to the time required to

make the results available to the management.

A commendable feature in the book is the space

allotted to descriptions of the most suitable analytical

methods at the disposal of the works chemist. The

treatise in this respect becomes a veritable vaie mecum,

and should be indispensable to everj' well-ordered

factory. The improvement of analytical processes

applicable to the conditions of chemical works was a

constant problem with the late director of the chemical

department of the Zurich Polytechnic, and certain of

the methods described in this book are the outcome

of investigations made by him in conjunction with

his senior pupils.

The various forms of pyrites, brimstone, and spent

oxide are the usual sources of sulphur dioxide, mainly

as an " intermediate " in the manufacture of sulphuric

acid. For small-scale operations sulphur dioxide is

made by heating charcoal or sulphur with sulphuric
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acid, usually of 74 per cent. SO, or 165" Tw. As th.

gas is easily liquefied, the temperature of a mixtur<

of snow or powdered ice and salt being sufficient ti

effect its condensation, it may lie preserved as a liquid

in ordinary soda-water syphons, whence the liquid or

the gas may be liberated as desired. This section tjf

the book contains a full account of the physical and

chemical properties of this compound, the modes of

its detection and estimation, and of its employment in

the manufacture of wood pulp and as a disinf<

and antiseptic agent and also as a bleaching a,

especially for wool, silk, straw, etc., and to a limited

extent in wine-making in the form of meta bisulp'
''

Other sulphur compounds of which full and act >

accounts are given are sulphur trioxide and the various

nitrogen-sulphur compounds. Indeed, the chemical

history of the various sulphur compounds, so far as

these have any relation to sulphuric acid and its

manufacture, may be said to be accurate and

complete.

As regards the actual manufacture of sulphuric acid,

a comparison with the accounts given in the earlier

editions shows what the influence of the War has

been on the production of this important chemical

Pre-War plant was found to be utterly inadequate tu

meet the demand for this acid, as incidentally required

in the manufacture of munitions, and, as is well known,

it was necessary' to make special arrangements to this

end. Some account is given of the means installed a

Queen's Ferr)^ and other places. The section on burners

for sulphur and on the plant needed in connexion

with the use of pyrites has been carefully rcNnsed and

brought up-to-date, and constitutes one of the most

valuable sections of the work.

The volume on the manufacture of hydrochloric acid

and salt-cake exhibits, perhaps in a more strikin_

manner, the changes, almost revolutionarj^ in character,

which have overtaken this special branch of the alkali

manufacture. The Hargreaves' process is no longer in

operation in this country-. Pan and furnace methods

are still worked, but with the gradual disappearance

of the Leblanc process it may be anticipated they will

give way to one or other of the more modem processes

described in this volume.

As the editor points out, the manufacture of hydro-

chloric acid is no longer necessarily connected with

the manufacture of salt-cake, and fuller treatment has

therefore been given to its manufacture from chlorine

and to other modem developments.

The revised work is a most valuable addition to the

literature of one of our staple industries, and the

editor is to be congratulated on the care and thorough-

ness with which he has completed his task.

T. E. Thorpe.
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National Eugenics,

(i) Eugenical Sterilisation in the United States. By
Dr. H. H. Laughlin. Pp. xxiii + 502. (Chicago:

Psychopathic Laboratory of the Municipal Court

of Chicago, 1922.) n.p.

(2) Eugeniqiie et selection. Par E. Apert, L. Cuenot,

Le Major Darwin, F. Houssay, L. March, G. Papillaut,

Ed. Perrier, Ch. Richet, G. Schreiber. (Bibhotheque

generale des Sciences sociales.) Pp. iii + 248. (Paris :

F. Alcan, 1922.) 15 francs net.

*' TV "[ATIONAL Eugenics is the study of those agencies

1 \i under social control which may improve or

impair the racial qualities of future generations."

Galton thus linked the word " national " to eugenics.

The problem in its fundamental biological aspects

is in one sense the same for all nations, but to each

nation it may present different sides and provoke

different methods of attack, if indeed it is attacked

at all. The experiences of one nation are, nevertheless,

worthy of observation by all.

(i) From this point of view, the first part of Dr.

Laughlin's book is of interest. This part consists of

a detailed analysis, written from a lawyer's point of

view, of the sterilisation laws enacted in the United

States prior to January i, 1922, with summaries of

the extent to which they have been put into practice

in different States and a full account of the litigation

arising out of them. Fifteen States have had, and

nine still have, sterilisation laws, some mandatory

and some optional. The scope of these laws varies

from State to State, but in no case extends beyond

certain inmates of State, county, or municipal institu-

tions. The consent of the relatives has in general

been easily obtained. There is very great variation

in the opinions quoted of the executive boards and

superintendents, and consequently in the extent to

which the laws have been put into practice.

From 1907 until January i, 1921, 3233 operations

in all were carried out under the laws, and of these

2558 occurred in California (1009 being due to a single

istitution). Nebraska comes next with 155 cases.

Wisconsin, Connecticut, and North Dakota the

iw is still being applied, but to a very limited extent.

tn Washington, where the object is purely punitive,

^onlv uiir case has so far occurred. In six of the

fteen States the law has been repealed or vetoed,

ind in three it has become a dead letter. In test

•s, xiolalion of the State or Federal constitution

been arLiiud i hiefiy on the grounds of class legisla-

Kon. crncl or nmisual punishment, or denial of equal

)ri)i(" iinii III ilir law's. In five States liic cdiirts have

;ld the sterilisation laws iiik (ui^t it nt iniial. I)ut the

luoted opinion ot \arioiis AincTK an legal experts
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differs more on their expediency than on their con-

stitutionality. The history of the working of these

laws indicates that, in the country as a whole, public

opinion is not at present behind them.

As an exhaustive historical record and guide to

existing practice in the United States this compilation

will no doubt prove a useful book of reference for those

practically concerned with sterilisation in the legislative,

legal, and administrative fields. As a contribution to

the scientific discussion of the social and biological

aspects of the problem it has less weight. The section

on eugenical diagnosis is intended " to serve the

legislator in his efforts to weigh the matter in its

entirety." It is not easy to see, however, that this

purpose can be achieved by the somewhat crude

and uncritical summary offered of Mendelian theory

and its application. The student will find the book

overloaded with detail (incidentally there are dis-

crepancies between text and table in the indentification

numbers of individuals in the case pedigrees), but it

contains a great deal of information, not easily accessible

hitherto, of which the eugenist should not be ignorant.

(2)
" Eugenique et selection " is a collection of

papers, most of which were delivered as lectures

during 1920-21 at the meetings of the " Societe

frangaise d'Eugenique," and are devoted mainly to

a discussion of the consequences of the War in France

from a eugenical point of view. It includes an earlier

paper by the late vice-president of the Society, Frederic

Houssay, in which, starting from a series of experi-

ments on six generations of hens, he argues that there

is a degeneracy of those in easy circumstances due

to the abuse of food, each generation poisoning the

next through toxic excretions into the germ cells.

Dr. Apert deals with the effect of the War on the

health of the French nation. The two chief qualitative

results he finds are an increased tendency to tuberculosis

and the expectation of a series of infantile generations

of lessened resistance to disease. To these he adds

alcoholism and syphilis as active menaces to the

French race, M. Lucien March treats the question

from a quantitative aspect. He estimates the total

loss of population to France (including the deficit

of births) directly due to the War as 3,000,000 people.

He examines the size of family in various classes,

and gives as the three fundamental factors on which

the birth-rate depends : (i) the cost of the child

before he is self-supporting
; (2) the chance the child

has of maintaining himself in at least as good circum-

stances as his parents ; and (3) the opinion that the

parents hold of (i) and (2). He outlines the various

steps taken in France to encourage natality, among

which may be noted ilie existence of more than

70 employers' associations \\ hieli gi\c benefits for each
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child ot an <iii])l(i' 1

against ]iitl(:(nt:

basin;,' c.i' !i < i;ip \\ <)n li '

salaries pan! \^\ lum. .Xmhc ui !!;.

COntrarV' l<. rut^rmi al |>rinn|i|r-- ; ll.^

aimed (lircctK- at (iiiaiuit\ )ii-,itail (it i|iialil\. I'Kiiii

the psycho-social aspect and a consideration (W tla

statistics of insanity and suicide Dr. Piij)il!aiit fmds

in the War confirmatory evidence of t!a nt

effect of heredity over environment. W.u iL.^i un

marri.ii;es is discussi'd hy l)r. (i. .S( IiitiIht. IU-

regards the niixid marriages of French women with

men of other Alhcd nationalities as a probable benefit

to the French nation. Ilr luj^es the establislmuni

of a medical examination before marriage that shall

be compulsory but carry no legal sanction.

The volume closes with an address on some zoological

aspects of eugenics delivered by M. Lucien Cuenot

at the second National Congress of Eugenics in 1921.

Starting from the Mendelian conception of unit factors

susceptible of mutations which appear as somatic

changes, he discusses the position of Alendelists with

reference to the heredity of acquired characters and

the origin of adaptations. On the first question the

author retains an open mind in the light of Guyer

and Smith's experiments on the inheritance of acquired

eye defect in rabbits. He puts the case well for

preadaptation

—

i.e. the surroundings as a consequence

of the structures with which the animal is born and

not vice versa—and reviews the difficulties of inter-

pretation of the mechanical perfection of certain

structures in relation to their apparently small utility.

Such difficulties lead him to feel that there is some-

thing wanting in the conception of evolution, some

general law that has still to be discovered.

A collection such as this, which treats the subject

from so many points of view, can do no more than

touch the surface, but it is well adapted to fulfil its

aim of giving the French-speaking public an idea of

the object and extent of the science of eugenics as

defined by Galton.

The Animal Parasites of Man.

Animal Parasites and Human Disease. By Dr. Asa C.

Chandler. Second edition, revised. Pp. xiii + 572.

(New York : J. Wiley and Sons, Inc. ; London :

Chapman and Hall, Ltd., 1922.) 22s. net.

IT is unfortunate that animal parasitologv^, the

youngest branch of preventive medicine, is still

regarded by many people as a field of knowledge

that is of little moment outside tropical and sub-

tropical regions. Everybody acknowledges the direct

connexion with man's welfare of the parasites dealt

with in the sister science of bacteriology ; but the
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i'hs and arthropods, which

aich human .sufTcrinu. are

' he gcncrati • < d.

iV^Kian of temperate , :., ii< s

•> have quite a suDerfiu.d lix.u-

ledge of this In iicsc

parasites, win* li an- < i<u< ir,i> <: ]

diseases and niorhirl <(indi'in- ,

1>| -d and in ahi;' :.ave

lui n inoKcd for. There are many jjopuiar Dooks on

the animal parasites of eronomir importance, but

remarkably few on those dth.

ft is admittedly vcr\' difli' ui: to wrnt- an attrai':-, e

book, ui p{)[)uiar lan^iuaLif, on any scientific subj' •

.

and when the book deals with such objects as tape-

worms, fleas, and lire, the general reader is apt to put

it aside with a laiiit feeling of disgust. Bttt among

these and other such despised ci my
the hfe histories of which are of in .• n m < :. i. and

on account of the practical importance of their relations

to man, they should claim the attention of all.

Dr. Chandler describes his book as a compilation,

but it is more than that : the subject is presented in

a fresh and interesting manner, and the book shows

evidence of much care and skill in the selection of its

contents. The information ,<:i\en has been brought

thoroughly up-to-date, and all recent work of any

importance is referred to. A sufficient account is

given of the spirochaetes, which the author considers

to be " on the vague unsettled border-line between

bacteria and protozoa." Many, perhaps, would be

inclined to adopt a more critical attitude towards the

phenomenon of "granule shedding" in these organisms.

The subject of the prevention of syphilis is discussed

in a broad and logical spirit. The leishmania bodies,

trypanosomes, intestinal flagellates, and amoebae are

well described, and there are short accounts of the

diseases to which thc\ ui\c rise. The author seems

to accept without demur the parasite recently described

by Kofoid and Swezy. and named by them Council-

mania lafleiiri. The parasitology of malaria is

adequately dealt with, and the Rickettsia organisms

are alluded to. The life histor\- of the liver fluke is

told at length, and illustrations and descriptions are

given of the other trematodes which occur as human

parasites. The " worms " are all figured, and the

salient points of their bionomics mentioned. Ten

pages are de\oted to Trichinella spiralis, and about

as many to the various species of Filaria. The rest

of the book, about two hundred pages, is concerned

with the arthropoda. The entomological section is

particularly good, and contains an excellent account

of the habits and distribution of those insects which

are harmful to man.
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Throughout the book^ adequate reference is made
to the diseases caused by animal parasites, and to the

methods employed for controlling the latter. With a

few exceptions, the illustrations are good, and they

possess the commendable feature that, where the

organism is not drawn of the actual size, the magnifica-

tion used is always indicated.

It is to be hoped that this excellent book will help

to arouse a more general interest in a subject with

which all are personally concerned. Although it is

written in a popular style, the book is always accurate
;

any one who reads it carefully will acquire the founda-

tion of a good general knowledge of the animal parasites

of man, and, if he wishes to pursue the subject further,

he will find that he has nothing to unlearn.

H. J. Walton.

Our Bookshelf.

Spezieller Kanon der zentralen Sonnen- und Mond-
finsternisse, welche innerhalb des Zeitraums von 600
bis 1800 N. Chr. in Europa sichtbar waren. Von
J. Fr. Schroeter. Pp. xxiv + 305 + cl Tafeln.

(Kristiania : Jacob Dybwad, 1923.)

In this volume Schroeter continues Ginzel's " Spezieller

Kanon der Sonnen- und Mondfinsternisse " (1899),
which contained all eclipses visible in an area between
10° W. and 50° E. of Greenwich, and between
30° and 50° N. latitude, from 900 B.C. to a.d. 600.

Schroeter's scope is somewhat different. He gives all

central eclipses of the sun and all total eclipses of the
moon visible in Europe between a.d. 600 and 1800.

For partial eclipses of the moon between those dates
it is still necessary to turn to Oppolzer. It will be
observed that the area covered by Schroeter differs

widely from that covered by Ginzel, and results from
the substitution of a European for a Mediterranean
civilisation. One result of this selection is that the

present volume is of little use for the study of the
numerous eclipses recorded in the history of non-
European countries. Perhaps some day each continent
will have its own equivalent to Schroeter.

The elements of eclipses used in this volume are based
on the same constants and computed by the same
formulae as those determined by Ginzel and used in

his " Spezieller Kanon," but the errors attaching to

the results are far less at the dates for which these

tables are constructed than for the distant dates with
which Ginzel deals. One advantage of Schroeter's.

volume over Ginzel's is that, while an exact computation
from Ginzel's elements can only be made by reference

to the formulae contained in Oppolzer's " Canon der
Finsternisse," Schroeter prints these formulae in his

introduction. Another difference is that where Ginzel

contents himself with computing the northern and
southern limits of the total or annular phase of a solar

eclipse, Schroeter computes also the curves of nine
digits magnitude. Again, while Ginzel has one large-

rale map showing all the zones of total and annular
eclipses for each century, Schroeter, though hmiting
himself to a smaller scale, has a separate map for each
eclipse. There is, however, nothing in Schroeter to
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correspond to the detailed discussion of each historical

eclipse which is one of the most valuable features of

Ginzel's work.

This work is likely to be of more use for historical

than for astronomical studies. Probably it will be
used mainly by those astronomers who may be called

upon to assist students of history.

Modern Gas Producers. By N. E. Rambush. Pp.
xix + 545. (London: Benn Bros., Ltd., 1923.)

555. net.

We have nothing but commendation for this treatise

on modem gas producers. It is a finely conceived work
admirably executed. The author is one of the few
equipped with theoretical knowledge of the thermal
processes involved in producer gas manufacture, and
with the extensive acquaintance with technological

aspects of the matter required for an adequate treatment
of the subject. Of this, the work before us is sufficient

witness. Four sections devoted respectively to (i)

the theory of the formation of producer gas, (2) types
of gas producers, (3) control and operating principles

of producer gas plants, and (4) the utilisation of producer
gas, are comprised in the book. The theory of the
subject is developed in an extremely clear manner. We
think the author has succeeded in his declared endeavour
to describe plants and types of producers quite im-
partially. A rather careful reading of the work has
left us quite undecided as to what plants the author
has been personally connected with in a professional

capacity. This is eminently desirable in a work of this

nature, and in marked contrast to what we have found
in at least one volume of the present series of publica-

tions. Specific features of design commonly employed
in practice and of a number of special designs are set

out in considerable detail. This section might easily

have degenerated, as has happened in too many cases

recently, into a highly priced trade circular. It has
not done so, but is extremely readable and informative,

and contains much valuable data relating to actual

trials of the various plants. The third section is com-
mendably brief, as fuller particulars of the testing of

fuel and gas are contained in another volume of the
same series. Typical applications of producer gas in

the gas engine, gas turbine, furnaces, etc., and the

relative efficiencies in use of various grades of gas, are

briefly treated in the last section.

The work is characterised by a number of extremely
valuable tables and graphs facilitating calculation.

There are altogether 356 drawings and illustrations, all

beautifully executed and reproduced. An adequate
index is provided. We think the high price of the
volume justifiable, and prophesy an assured premier
position for the work in the hterature of producer gas

technology.
J. S. G. T.

Department oj Scientific and Industrial Research.

Report of the Fuel Research Board for the Years 1922,
1923. First Section : The Production of Air-dried

Peat. Pp. vii + 146. (London : H.M. Stationery

Office, 1923.) 55'. net.

Mechanical methods of winning peat in operation in

Europe afnd Canada are dealt with in this report,

in which are discussed the difficulties encountered in

wiiiniiiL; the ;iir ili'icd tucl, .mil possible schemes for
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winning' it on a very large scale. It describes also the

investigations on the winning and the utilisation of

peat undertaken by the Fuel Research Board during the

past four or five years. These investigations were the

preparation of air-dried machine peat in an Irish bog,

but by well-known Continental methods and on a very
small scale, together with the establishment of the facts,

long known abroad, that machine peat dries more
uniformly than slane-cut peat, and has a higher value
than slane-cut peat of the same calorific power.
The report is disappointing inasmuch as it shows

that the Fuel Research Board has not made any serious

attempt to grapple with the problems of the winning
and the utilisation of peat. On the other hand, it is

valuable since it shows that several attempts to solve

these problems are being made in Germany, Sweden,
Russia, and Canada. Prof. Purcell's detailed and critical

descriptions of the peat industries of northern Germany,
Sweden, and Canada are interesting and instructive.

One would have expected, however, that the Fuel
Research Board's contribution to the solution of these

problems during the past four or five years would have
been considerably more than a full description of what
other and poorer countries are doing in regard to these

important matters. Hugh Ryan.

El Arte de los Metales (Metallurgy). Translated from
the Spanish of Alvaro Alonzo Barba, by Ross E.
Douglass and E. P. Mathewson. Pp' ix -1-288.

(New York : J. Wiley and Sons, Inc. ; London :

Chapman and Hall, Ltd., 1923.) lys. 6d. net.

The earliest known work on American metallurgy was
written by Alvaro Alonzo Barba, a priest of Potosi in

Bolivia, and was published in Spain in 1640 and
several times reprinted. This book, of great historical

interest, has now been fully translated by two American
metallurgists, and forms an important technological

document. The most valuable feature of the work
is its detailed description of the methods of extracting
silver from its ores practised in Bolivia, a region in

which metallurgical skill had at that time attained to

a very high level. Amalgamation and the processes

connected with it are here described minutely, and in

a straightforward fashion, with simple diagrams.
Barba was not a profound thinker, and accepted the

current superstitions regarding ores and minerals

without question, comparing in this respect very
unfavourably with his great predecessor Agricola ; but
his shrewdness in practical matters and his close

acquaintance with the work of smelting and extraction

on a large scale are evident throughout. The transla-

tion, except for a few explanations of technical terms,

inserted in brackets, is not annotated, so that the

student will do well to read it in conjunction with

Hoover's remarkable translation of Agricola, with its

abundant historical notes. C. H. D.

An Introduction to Stratigraphy (British Isles). By
Dr. L. D. Stamp. Pp. xv 4-368. (London: T.

Murby and Co., 1923.) 105. net.

This is a distinctly original work that will be of service

to very many students who are unable to follow current

literature as it appears. Dr. Stamp brings together,
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with good references, results recently obtained b>

others, but adds to them by his personal know!fd'_"

and his methods of appreciation. Sections sho.

the mode of deposition of various series, and skt-i< ii

maps of their distribution, give unusual interest to what
might have been a mere description of the part played b\

each formation in the structure of the British Isles. A
examples, we may take the general map and the small

local section (pp. 146 and 147) dealing with the Mill-

stone Grit, and the suggestive map (p. 170) of Brit.in
in the Permian period, with its stream-notched uplamis

supplying material to the basins in the midlands and
the south. Not content, the author gives us an
enlarged detail of the Comubian area on p. 175.

Dr. Stamp (p. 241) is not so bold as Mr. E. Greenly in

carr\'ing his Cretaceous strata across the peneplane of

Snowdonia. He writes throughout, in spite of very

concise limits, as if he were actually viewing from an

aeroplane the geographic features of the (Mst.

G. A. J. C.

Primitive Tider i Norge : En aversigt over stenalderen.

Av Haakon Shetelig. Pp. iv -t- 380. (Bergen : John
Griegs Forlag, 1922.) n.p.

Dr. Shetelig, in his introduction, points out that in

few countries in Europe does written histor\' begin at

so late a date as in Norway. This gives to the stud>

of prehistoric antiquities in that country a position 01

peculiar importance. For archaeologists generally the

prehistory of the area of which Norway forms a part

is also of particular interest, especially in its earlier

stages, in view of its relation to that of the rest of

Europe ; it is there that we find the evidence for the

earliest stages of neolithic culture. On both accounts,

therefore, Dr. Shetelig's study of the Stone Age in

Norway is welcome. For students outside his own
country its value will lie largely in the author's survey

of the latest views of Norwegian men of science on

Scandinavian archaeology and the relations of Norwa\
in the Stone Age to the rest of this area. F>om thi-

point of view his chapters on the first appearance of

man in Norway, the transition to the New Stone Age,

and the kitchen-middens are particularly worthy of

note, as also is his account of Stone Age art, the trade

in amber, and the use of jade.. The book is fully and
admirably illustrated.

How to Paint Permanent Pictures. By Prof. M. Toch.

Pp. 105. (London : Scott, Greenwood and Son ;

New York : D. Van Nostrand and Co., 1922.) 75. 6d.

net.

The reviewer has often wondered, when looking at

paintings of great merit which are gradually fading

away or cracking in pieces, why artists do not spend a

Httle time in learning something about their materials.

In many cases they are probably at the mercy of the

dealers. It would seem desirable, therefore, to direct

attention to this small book by Dr. Toch, which deals

with the properties of pigments simply yet scientifically,

and should be valuable to all who paint pictures. In

it are described those colours which are permanent

and those which may be expected to fade away more

or less completely with lapse of time. Varnishes are

also discussed.
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Letters to the Editor.

[The Editor does not hold himself responsible for
opinions expressed by his correspondents. Neither

can he undertake to return, nor to correspond with
the writers of rejected manuscripts intended for
this or any other part of Nature. No notice is

taken ofanonymous communications?^

The Inheritance of Acquired Characters in Alytes.

For those who are not concerned with the details

of this debate I suppose that the critical sentence in

Dr. Kammerer's letter (Nature, August i8) is that

in which he expresses himself as follows : "I willingly

admit that the traditional explanation of the pads,

namely, that they are produced by friction with the
skin of the female, may possibly be a fable," adding
references to passages in which he had already

discussed alternative hypotheses. But those alter-

natives were ultimately rejected, and his final

judgment was that until the assumption that the
pads arise through functional adaptation can be
replaced by a better, it remains the only acceptable

account.^ Remarking that the alleged nuptial pads
vaa^Y possibly be due directly to life in water and not
an adaptative response, he now tells us that the
relevance of his observation to the theory of heredity

is in either alternative the same But is it ?

The heavy task of searching for evidence of heredit-

ary transmission of acquired characters has clearly

been undertaken in the single hope, forlorn indeed,

but undying, that the difficulty created by the exist-

ence of the adaptative mechanisms might be removed.
They constitute a very grave difficulty in all theories

of evolution. Various evidence, mostly ambiguous
but as a whole significant, does suggest that in special

cases, by violent treatments, the germ-cells of animals
may be affected, more or less injuriously, and that
the consequences may persist at least for some
generations ; but that does not help us with the

problem of adaptation. Dr. Kammerer's admission
would relegate the Alytes pads to that class of

phenomena. Had this been all that was claimed, I

should have felt some interest in the matter, but less.

The significance of the story is now reduced. In

190Q we were told that nuptial callosities appeared on
the thumbs of treated males, and that all the males
of the " F4 " generation had them. The claim that
this was a true adaptation was made without any
qualification whatever. This led to my request

(made privately in 1910, published in 191 3) that a
specimen should be produced. In 1919 we hear for

the first time that the swellings appear in various

other regions of the arms. When at length a specimen
is produced, I find it mounted to display a dark
thickening on the palm of the hand, a place which,
unless I am mistaken, had not previously been specified.

That this was the structure to which Dr. Kammerer
particularly wished to direct our attention appears
also froni the fact that the new photograph sent to

Prof. -MacBride, which I have not had the privilege

of inspecting, was made from it. So far as I am
aware, this is the only specimen ever exhibited

pubUclv.
Dr. Kammerer complains that I did not at the

Linnean meeting produce " a single one of the many
objections " alleged in my letter of June 2. His
memory is at fault. My chief objection was the

position of the pat! on the palm. Any one who
attended the meeting will know that I directed very
prominent attention to this feature. To make my

' 1919, p. S'^'S'-
" I'-'vor also unsere .Xi ' ; I'libiklung

geschehe diinJi fiink'iiiiillr Anpassung, duii '/i wtTden
kann, blcibt sic die i iiuiy .ik/.optable."
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objection clear and conspicuous I asked in German :

" has Mdnnchen uniarmt sein Weihchen—so—[turning

the backs of my hands inwards]

—

nicht ? " To which
Dr. Kammerer as I thought nodded assent. No one
can have forgotten that the next speaker took me
to task for this, saying by a slip, induced I suppose
by what he had seen of the specimen, that " of

course " the common toad clasps the female with the

palms towards her.

Why Dr. Kammerer should think that in writing

of his diagrams I had in mind a book of Plate's (which

I hear of for the first time), I cannot imagine ; for

I added the exact references to his own paper of 1909,

Figs. 26 and 26a. The pictures which I threw on the

screen, illustrating the fantastic story of MendeHan
segregation in respect of the modified habits, will also

be found in his paper 12 Flugschr. d. Deut. Ges. /.

Zuchtungskunde, 1910, and again in Natur, Munich,
December 12, 1909, papers to which all readers

desiring to see the prodigious scope of the original

claims should refer. A more detailed though un-

illustrated account appears in Mendel Festschr.,

Briinn, 191 1.

I do not propose to rebut the minor allegations made
by Dr. Kammerer. Several of these would not have
been made had he seen my letter in Nature of July 3,

1 9 19. The answers to the rest will be evident to

those who have followed the discussion.

The question remains, what is the real nature of

the swellings in the animal exhibited ? That on the

palm did not look Hke a nuptial pad. What there

may have been on the back of the hand I do not know.
I m'ade no statement about it, though Dr. Kammerer
says I did. I might no doubt have asked to see the

back, but I had no reason to suppose there was any-

thing more to see. The palmar mark was what we
were shown for our conviction. This looked so

unlike what I remembered of real Brunftschwielen

that I did ask in the discussion, " Wie wissen Sie, dass

sie Brunftschwielen sind ? " I knew our frog and
toad very well, and, of course, Lataste's drawings of

sections, but it was some years since I had looked at

other species. I thought that perhaps, where the

development is slight, as in Rana agilis, the external

appearances might be less unlike what I had seen

in the Alytes, but they are not. When with that

specimen fresh in mind I examined a series of nuptial

pads in various Batrachia I realised still more vividly

how widely the structure in the Alytes differed from
the real thing. In my letter, therefore, I laid stress

on the dissimilarity.

Dr. Kammerer writes that his specimen was
examined out of the glass by Sir Sidney Harmer and
Mr. E. G. Boulenger, but we are not told whether
they are among the " dozens " now convinced. Mr.

Perkins states that " the epidermal spines are very

obvious in the intact specimen." He is the only

independent witness, of those whose opinions have
reached me, who claims to have seen anything

so definite.

I have a strong curiosity to see this Alytes again.

Dr. Kammerer challenges me to supply him with

apparatus for the purpose of photographing it. I

will make a different offer. For the opportunity of

examining it at leisure in the British Museum, where
comparative series are available, or if preferred in

Prof. MacBride's laboratory, I am willing to pay 25/.

either to the Versuchsanstalt or to other appropri-

ate authority. Plenty of responsible people travel

between Vienna and London, and there should be no
difficulty in arranging for safe conveyance.

W. Bateson.
The Manor House, Merton, S.W.20,

August 26.



392 NA TURE [September 15, 1923

A Possible Origin of the Nebular Lines.

The hypothesis that the lines of unknown origin
in the spectra of nebulae are due to the atom of some
hitherto undiscovered element (" nebulium ") is not
the only one that may be advanced. The recently
developed cjuantum theory of band spectra makes it

at least possible that these lines could have their
origin in a molecule with small moment of inertia
composed of atoms of those elements which are
known to exist in nebulae. It is proposed in this

letter to show that the existing astronomical evidence
is not in contradiction to this alternative hypothesis,
and also to indulge in some speculation as to the
nature of such a molecule.

The Nebular Spectrum.—The absence of band heads
in the nebular spectrum does not necessarily preclude
the possibility of a molecular origin. In a band
spectrum the individual lines of a single band may be
arranged in a Deslandres formula,

i'=A±2Bm +Cw',

where m takes the successive values i, 2, 3, etc., and
the line corresponding to w = o is missing. The lines,

therefore, arrange themselves in a positive (R) and
negative (S) branch on either side of the missing line

m — o ; the band head is due to the overlaying of one
or other branch on itself, depending upon the sign
of C, and occurs in general only for large values of m.
To a first approximation, however, the lines in either
branch are equally spaced with a separation equal to

i90ooNiNf 21000V 15000 17^000 27000 29O0O
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The agreement between the observed and computed
values can be seen from the table below. It is suffi-

ciently close to suggest, in view of the approximate
character of the band formula used, that there may be
some reality in this grouping. As usual the intensity is

transferred from the lines with low quantum numbers
to those with high increase in excitation. It will be
noted that the line N^ is used in this grouping as well

as in No. 2, and the suggestion is that this line is a
close double of a strong and weak component, the
latter of which belongs to the present group.

Designa-
tion.
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The equation of movement of a pendulum is

Jtf + <?'+D = o.

9 being the angle of inclination and / the length of the
pendulum, D a term introduced by the disturbances.

|=n«Putting

and introducing the complex variable

n

which may be represented by a vector, the projection
of which on the real axis is the angle of inclination 9,

the equation assumes the form

q =tnq + t-
D

and after integration

q={qo+ ^*q)e"" (i)

where A*q D«-'"*<i/.

If D=o, the constant vector qn is rotating with a
constant velocity n.

If D+ o, q varies by the quantity S*q in the time /.

The change which the term D causes in the amplitude,
i.e. the length q^ + A^q, and in the period of the

oscillation, i.e. the time
in which ^o + '^*q describes

^^^____^

—

-^Xf. the angle w, may be readily
•^^ inferred from Fig. i

.

Equation (i) enables us
to investigate the influ-

FiG. I. ence of the different causes
of disturbance.

(i) Horizontal Movements.—If the acceleration of
the horizontal movement is v", we have 'D=y''ll ; using
two pendulums with equal values for n and y" and
swinging in the same plane, the value of A'^ is the
same for both ; hence the difference of the oscillation
vectors is constant. This constant vector may thus
be considered as the oscillation vector of an undis-
turbed pendulum having the same period of oscillation.

The angle of inclination of this hypothetical pendulum
is equal to the difference between the angles of inclina-
tion of the two real pendulums.
Each pair of pendulums of the apparatus may thus

be substituted by a hypothetical pendulum free from
the disturbances caused by horizontal movements.

(2) Vertical Movements.—The influence of the ver-
tical movements is less than that of the horizontal.
On the other hand, it is impossible to eliminate it

entirely. Since the vertical acceleration is indis-

solubly connected with the acceleration of gravity, it

is obvious that elimination of the former would imply
elimination of the latter.

From the following reasoning it appears, however,
that we are able to eliminate the influence which
depends on the phase of the pendulum, so that the
result is only affected by the mean vertical accelera-

tion. Expressing the vertical acceleration by y",

then we have 'D={x''ll)6. If we divide the equation
of movement by q :

in J— tn +—X -,

q g q

1^..

and represent the phase of the pendulum by <p,

&=acos<t> and q= ae*^,
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where a is the amplitude ; thus

^**.

tn +—x^-
2g

the equation may be written :

a' in. in , ..^ = tn+ x'+ x'e-'**.
q ^g 2g

Each hypothetical pendulum corresp<)ii .

a pair of pendulums of the apparatus ki'<'^ <

equation ; the two may be ciistinguishcU one .....

the other by the suffixes i and 2. The followin
relation is easily derived :

(gi7^)-(g.7i?.)g»<*»-»')

Passing to real quantities and putting the ratio
of the amplitudes ajax=p, we get

« +^^=^'-ifcot(^..^,).

For the right-hand member of this equation th

observations yield a mean value ; the first term ;

the mean velocity of the phase.
For the computation of n it is necessary to kno-.

the mean value of x" during the time between the
observations ; obviously we may take for this value

h ' '
\

4 \^ end ~ * beginningJ •

If the beginning and the end of the observatior.
coincide with the moments when the vertical velocit

of the support may be supposed to be o, the same :

true for the mean value of x" . These moments canm
be accurately ascertained, but we may take tK

moments when the vertical movement changes it

direction. The resulting error can be reduce
ad libitum by extending the duration of the observa
tions.

In this way the horizontal as well as the vertical

movements of the support may be eliminated. The
influence of the inclination of the support can also be
taken into account. In order to obtain the required
accuracy, however, it should not be allowed to exceed
1° in either direction.

J. J. A. MULLER,
Member of the Dutch Geod. Comm.

Zeist, August 18.

Long-range Particles from Radium-active Deposit.

While studying the H-particles found by Sir Ernest
Rutherford to be the first disintegration product of

aluminium and some other atoms, under a-bombard-
ment, we have developed a new method for obtaining

strong and practically constant sources of such radia-

tion. The method consists in enclosing dry radium
emanation mixed with pure oxygen within thin-

walled capillaries of hard (potassium) glass, lined

with some 12 m thickness of aluminium foil pressing

well against the glass. As a small number of long-

range particles were given off from the glass itself, we
have also made use of capillaries drawn out from
tubes of pure silica.

Some of the elements not previously investigated

for H-particles have been examined in this manner
by the scintillation method, the results proving that

scandium, vanadium, cobalt, arsenic, and indium

—

the three first as oxides, the last two as metallic

mirror and as chloride respectively— do not give

off long-range particles (s-30 cm. of air) to a greater

number than 3 or 4 times N . 10-*, where N is

the number of a-particles from radium C discharged
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per second within the capillary. A very small

number of such particles were actually observed with
most of these substances, the scintillations being,

however, too few for anything definite to be said at

present regarding their origin.

Having regarded quartz as an ideal non-active
substance to be used in these experiments, we were
somewhat disappointed at finding, with a more thin-

walled capillary than the others, a relatively large

number of faint but distinct scintillations from the

unlined part of the quartz, the rest of the capillary,

lined with a thin coating of scandium oxide, giving

no such scintillations. These scintillations practically

disappeared when the total absorption was raised

from 10 to 15 cm. by interposition of a mica filter.

Similar results were afterwards obtained with other
thin-walled capillaries ; the absorption curve for the
H-particles is being at present more accurately deter-

mined in this Institute.

Considering the high purity of the quartz, and the
care taken to free the emanation from moisture and
other hydrogen contaminations, we see no other way
to explain this observation than by assuming silicon

to give off H-particles of the maximal range just

stated.

We have recently constructed a different emanation
vessel in which the substances to be examined are

spread in thin layers over copper foil of about 4 cm.
absorbing power, forming the bottom of a narrow
emanation trough, the emergent H-particles being
counted from below with a scintilloscope. In this

manner we have obtained fairly conclusive evidence
that H-particles are also given off from the following
elements :

Silicon, as element, approximate maximal range
18 cm. air.

Beryllium, as oxide, approximate maximal range
12 cm. air.

Magnesium, as oxide, approximate maximal range

13 cm. air.

Lithium, as carbonate, approximate maximal range
10 cm. air.

With lithium the results are less definite than with
the others, mainly owing to the difficulty of excluding
contamination with hydrogen compounds.

Blank experiments with only the bare copper foil

(which had previously been bombarded with cathode
rays in a vacuum to remove occluded gases) showed a
much smaller number of H-particles. and, judging from
the absorption curve, due to " neutral " H-particles.

We are having the apparatus reconstructed so as to

eliminate errors from this source.

A more detailed description of our experimental
arrangement is being published shortly. The emana-
tion capillaries will be used in this Institute also for

studying atomic disintegration by the Wilson method.
Our results seem so far to indicate that the hydrogen

nucleus is a more common constituent of the lighter

atoms than one has hitherto been inclined to believe.

Gerhard Kirsch.
Hans Pettersson.

Institut fur Radiumforschung, Wien.

The Menace to Civilisation : an Appeal to

Men of Science.

May I ask the hospitality of the columns of Nature
for an appeal to men of science throughout the world ?

The enthusiastic pioneers of Victorian times, whose
work underlies the fabric of modern science, always
thought of themselves as beneficent agents. In them
scientific ardour was joined with devotion to the
welfare of humanity. They saw science releasing men

from toil, improving their health and comfort, spread-
ing toleration and promoting international under-
standing. Some part of these hopes has been realised,

while others we may yet hope to realise.

But we are now faced with pressing and imminent
dangers which the Victorians could not foresee.

Science has immensely increased the destructive
powers of mankind, without in the least diminishing
their readiness to use those powers. It has been
stated by a member of the Government that since
the Armistice, "in the different civilised countries"
no less than five kinds of poison gas have been
invented, each more deadly than any used in the
War. This sentence is not quoted to illustrate the
conception of civilisation current among politicians,

but merely to indicate the present tendency of re-

search in one direction to amplify the means of
destruction which will be available in the next war.
At any moment a caprice of politics, or a vicissitude
of international trade, may plunge us into a war
which we shall be quite unable to prevent. In that war,
which every year's delay will make the more deadly,
the most incredible powers of destroying not only
human life, but the whole apparatus of our civilisa-

tion, will be entrusted to boys of eighteen, and, for

all we know, to African negroes. Science will have
crushed the civilisation that gave it birth.

If the forces now at work are allowed free play
this result may reasonably be regarded as not only
a probability, but also a practical certainty ; quite as
certain, for example, as was the French Revolution
when Lord Chesterfield prophesied its coming.
Whether the storm will burst on us or on our grand-
children we cannot tell, but that the heavens are big
with it is plain to see. The really desperate part of

the position is that, so far as Europe goes, the total
collapse of all that we have learnt to know as civil-

ised life is regarded with almost complete indifference.

Each nation is on a par with the man in ^Esop,
whose only care, when the ship was sinking, was to
take up such a position that he could have the pleasure
of seeing his enemy perish before he succumbed him-
self. So long as we have an Air Force which can
destroy the other people's capital at least as soon as
they destroy ours, we are quite happy, so far as
Parliament and the Press are concerned, at any rate.

Is it too much to hope for something better from
men and women who have had a scientific training,
who have learnt in their work the essential fellowship
of all servants of science, and whose consciences must
tell them that it is their efforts, in whatever spirit

they may have been conceived, which are now in danger
of being directly responsible for the most appalling
disaster in human history ? It is not necessary to
speak of the terror-stricken multitudes in the doomed
cities, the screams of women and children in helpless
anguish, the tragedy of Pompeii repeated on a
thousand-fold scale ; nor does it take much imagina-
tion to foresee the red ruin and breaking up of laws
that will follow : can any one think that a world that
has suffered such unimaginable horrors from science
will hereafter tolerate it in the hope that it may do
something to alleviate cancer ? In destroying civil-

isation, science will also destroy itself.

The only hope for the world lies in the men of
science. It is their paramount duty to see that the
knowledge they win is used only for the good of their
race and not for its destruction. The day is past
when they can simply throw their discoveries out
into the world and let them take their chance. In
my opinion the only possible salvation lies in the
immediate formation of an international league of
men and women of science who shall pledge them-
selves not only to fight against war, but to refuse to
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give their assistance in any scientific capacity in the
event of war coming dcspltd their efforts to prevent
it. Without trained technical assistance the warfare
of the future will be impossible. If they wish to
carry a rifle, by all means let them : they will not do
much harm with a rifle. But a refusal to give their
technical .issistance would not only bring any war to
a standstill, but would also be the strongest possible
guarantee against it breaking out. If this measure
is not taken, and promptly, we may well fear that the
new order that rises from the rums of the old will

persecute science as whole-heartedly as ever did the
rulers of the Middle Ages, and with better reason.

W. D. Evans.
68 Argyle Road, West Ealing,

London, W.13.

The Heisenberg Theory of the Anomalous
Zeeman Effect.

In his theory for doublets Heisenberg {Zeit. f.
Physik, 8, 273, 1922) assumes that the atom may be
looked at as made of two parts : (i) the shell and (2)
the valence electron. Expressing angular momenta
in multiples of A/2t and choosing the direction of
the angular momentum of the shell as positive, the
electron is allowed to have angular momenta
I = i. ± *. ±li • • • in t\ies,p,d, . . . states respectively,
and the shell has in all of the states the angular
momentum J. The observed Zeeman patterns show
that I = ^ in 2/>, and I = - f in 2/)j. The observed
energy levels show that the energy in 2^1 is higher
than in 2p2. The writer experienced the following
difficulty in accounting for this relative pKJsition of
energy levels.

Various hypotheses can be made as to the nature of
the interaction between the shell and the electron.
We may suppose, for example, that the magnetic
field of the electron induces a precession in the shell

in a manner analogous to that in which an external
magnetic field induces a precession in the electronic
orbit. We then suppose, too, that the field due to the
shell produces a precession of the electron. The
contribution to the kinetic energy of each of thes^
precessions is - mH cos ^

,
where m, H, ^ are respectively

the magnetic moment of the shell, the field at the
shell due to the electron, and the angle between the
positive directions of /x and H. The contribution of
both is - 2mH cos ^. The mutual energy of the
magnetic fields is + mH cos ^. There is no contribu-
tion to the energy of the electric field because the
radius of the orbits is unchanged (Sommerfeld,
" Atombau und Spektrallinien," third edition, p. 380).
The energy to be added to that coming from other
sources is then -^Hcos^. On this hypothesis,
therefore, the 2pi state has the lower energy, while
the reverse is actually the case.

If there were no induced precession in the shell, but
if the electronic precession should be still hypothesised,
the 2pi and the 2p2 levels would coincide.

If the shell and the electron should be supposed to
have no induced precession, the energy of the mag-
netic field becomes the only source for the energy of
separation of the 2^2 levels. This energy is + mH cos ^
and thus makes the 2/>, level the state of higher
energy, as it is actually observed to be.

It seems questionable, however, whether the
hypothesis just made can be maintained, for it pre-
supposes that the dimensions of the orbits of the
valence and the shell electrons are the same in the
2pi and the 2p2 state. This may be contrary to
quantum conditions if the energy of the magnetic
field is considered as kinetic energy. If two electrons
should be constrained to move on the opposite ends
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of a diameter of a circle of variable radius (as in
Bohr's first helium model), the kinetic energy becomes
of the form :

where m,, m,, v,, r, are respectively the masses and
velocities of the electrons and M^v,t/, ia the mutual
energy of their magnetic fields. The case ly
analogous to the hydrogen atom, and a s. .^n
in well-known formulas shows that the total energy
becomes decreased if M,, is increased. The reason
for this is traceable to a decrease in the radius of
the orbit. Thus again the effect on the 2/>, level
is opposite to that observed.

1 he matter of the sign of the energy in the doubl
terms thus does not appear to the writer to be suii

ciently clear.

The same question of sign is present in the case oi
triplet terms. In addition to this the 2/>, term of
triplets does not seem to be accounted for properly
by Heisenberg. His arrangement of angular momenta
accounts for the energy level of the 2/), state. I

obtain, however, a different result for the Zeeman
resolution. On going through Heisenberg's calcula-
tion his lines 5, 6, counted from the bottom of pat
292 and leading to the equation cose = m//),, do ni

appear obvious. His pi^ is the projection of a vector
in the direction J, m is the projection of the
same vector in the direction H, and e is the ang!'
between J and H. The above equation is tht

.

cos (JH) = cos(AH)/cos(AJ), which does not appear
to be generally valid. It becomes correct, however, if

A and J are the same. They arc the same for doublets
and for the 2/),, ip^ terms of triplets, but not for the
2pj. term. G. Breit

(National Research Fellow
The University of Minnesota,

Minneapolis, U.S.A.

Thunderstorms and Ozone.

The question—What chemical changes, if any, ar<

associated with atmospheric electrical discharges ?

—

does not appear hitherto to have received a definite
answer. Nitrogen peroxide and ozone are both
referred to in scientific literature, although neither
appears to have been satisfactorily identified, and
their presence has been perhaps inferred from th-

phenomena observed while " sparking " air b\
artificial means.
No reliance can be placed upon observations made-

with guaiacum or starch-potassium iodide paj)ers,

and the work of the more serious investigators on
ozone in the air (Pring, Proc. Roy. Soc., 1914, 90a.

204; Hayhurst and IMng, Jour. Chem. Soc., 1910.

868; Kaiser and McMaster, Am. Chem., July i.

1908, 39, 96; Henriet and Bonissy, Comp. rend.,

1908, 146, 977 ; and the older work of Houzeau.
Schone, H. de Varigny, Hached and Amy, and
Thierry) has thrown no light on this subject.

Unexpectedly clear evidence on the above p>oint

was obtained by me in connexion with the severe
thunderstorm which passed over the metropolis from
south to north, during the early hours of July 10

last. The lightning on this occasion was generally

described in the London press as the most \'i\-id and
prolonged display in living memory {vide Nature,
July 21, p. 113).

I have for some time been measuring the prop>ortion

of certain variable gaseous constituents in London
and country air, and succeeded last spring in working
out an improved method of estimating ozone, in
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which inaccuracies in the potassium iodide method
of estimation, namely, the interference of sulphur
dioxide and serious loss of iodine by volatilisation,

were overcome by first removing the former, and
then allowing the ozonised air to react on potassium
iodide in the presence of a known volume of N/ioo
thiosulphate solution, which fixes the liberated iodine.

The apparatus used will be described later, together
with the general results.

The measurements form two series, determinations
of the sulphur dioxide and nitrogen peroxide in
dilute sodium bicarbonate, alternating with those of
ozone, sulphur dioxide, and ammonia. Each test
proceeds for about three days, and is conducted in
duplicate at the village of Upminster, Essex (17
miles E.N.E. of Charing Cross), and at Messrs. Jeyes'
laboratory, Plaistow, E., 5000-10,000 litres of the
outside air in each case being examined. The former
estimation was in progress during the storm at both
places. Upminster lay on the eastern fringe of the
storm track. It experienced severe lightning, but
only o"36 inches of rain fell there, as against 2 inches
at the London station, which was nearer the centre.
The proportion of nitrogen peroxide before, during,
and after the storm (recorded in terms of i volume
of XO, in . . . million volumes of air) was as follows :

—
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The British Association at I.ivcrpool.

Sir Ernkst Rriiii !• I- !•'.>.

ill'', ninfty-lii^t

Association Ini tin

ipcni'd on W'ediK-'' ' •
• '

1)\' tin- president.

"

-;tni(tnre of matu i

I'"!!!'",

ninfty-lii^t amm.ii i the l'>ritish

Assoriiition lor the Aii\ .niMiiunt nt S( ictn c

Min Willi u Ijnlliant address

l< Mill ! I urd, on the electrical

i.JK I lo which he has made
man\ notable contributions and on wIik h he is a

leading exponent. lie is, we believe, the youngest

president appointed by the Council since the founda-

tion of the Association in 1831. The average age of

the presidents of the

Association is nearly

sixty-two years; and
until this year the

youngest presidents

were Sir Arthur
Rucker, Sir Joseph
Thomson, and Dr.

Bateson, each of

whom was fifty-three

years of age when
holding the office.

Sir Ernest Ruther-

ford was born at Nel-

son, New Zealand, on

August 30, i87i,and,

after graduating in

the University of New
Zealand, proceeded

with an 1851 Exhibi-

tion Science Scholar-

ship to Trinity Col-

lege, Cambridge,
where he at once took

up research at the

Cavendish Labora-

tory, leading in 1897
to a research degree

and the Coutts-
Trotter Scholarship.

In the following year,

and on the advice of

Sir Joseph Thomson,
he was appointed

Macdonald professor

of physics in McGill

University, Montreal, where he remained until 1907
and continued with such remarkable success the

studies of the properties of radioactive substances

in which he had shown great originality and insight

at Cambridge. It was while he was at Montreal

that Sir Ernest Rutherford was joined by Prof.

Soddy from Oxford, and together they proved by
experimental evidence that radioactivity is an atomic

phenomenon accompanied by chemical changes in

which new types of matter are produced, that the

changes must occur within the atom, and that the radio-

active substances must be undergoing transformation.

It was twenty-one years ago when this theory of the

cause and nature of radioactivity was published in the

Philosophical Magazine, and the advances in atomic
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), ii have hern !>"t!i

.slarlli liinuliiliiig. Tlic distn

atteri ' Ernest Rutherford's u

beenextriiiH < aw m \crifyinL; (•\<t'. t> j)
<. tt

experiini iit.il \r~\, .ind it \-. on tin.-, uituunl ::._:

theory uln' li it ht-t pr- ah adverse criticih;

has be< ((Hi' " ' • '
..ri,,, ,,.1-

The uiu

i

fii a field whidi 1 growing

extent aiitl im r<a>inL' in fcrlilils- e\tr iin

I^angworth

of physics m li

versity of Man'
from 1907 to 191

and a> ra'.md:

( anibridgedur

past four yea:

and his pupil-

cultivated thi

with astonishii.^

(CSS. Attention 1..

l)een gi\en parti*

larly to the a-parti< i

which is liberat<

spontaneously in

radioactive transfor-

mations and h>

proved of special sc

\ice in elucidatir

the structure of the

atom. Bombardment
of the lighter ele-

ments, particularly

of nitrogen and al

minium, by the

swift projectiles, li

disclosed the preseiT

of hydroL;en lun '.

within the nuclei •

some of these el=

nu-nts. and this work
has j)layed an im-

portant in

modem t of

the structure of matter, with whirh Sir Ernest Ruther-

ford deals in his presidential address, reproduced in

this week's Supplement to Xature.

Arr.xnc.kments for the Meeting.

The mcetinu of the British Association

held in Liverpool is of particular imporiaim.. u>.u.

by reason of the large attendance and through

the weighty scientific matters under discussion. In

other respects also it is noteworthy, on account of

departure from what are traditional habits of the

Association.

The president's address in the Philharmonic Hall

was not a mere reading of written matter. The
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printed address was available as usual, but was given

as a discourse illustrated by lantern slides and models.

The address was broadcasted, and was reproduced

in another hall in the city at an overflow meeting :

being thus communicated to a wider audience than
has ever previously been the case. No better example
of the advancement of science in the Association

could be made.
The Sectional programmes are extraordinarily full

and exhibit an increasing tendency towards afternoon

lectures as well as more numerous meetings on the

last morning, September 19. At the same time the

great increase in both general and sectional excursions

and visits to works is loading the programme to an
extent which must satisfy even the most thirsty for

scientific knowledge. The Local Committee has spared

no trouble to make these excursions and visits to

works a success. There are about fifty-five of them,
and a brief account of what visitors can see in each is

contained in a dainty excursion guide, a copy of which
is given to each member. Apart from its utility at

the moment, this little book forms a useful companion
volume to the handbook " Merseyside."

The scientific exhibition at the Central Technical

School, and the soiree at the University, represent

together a great development of the small sectional

and other exhibits which have been a feature of many
meetings. They attempt to show all that is latest

in science, in apparatus, experiment, etc., and at the

same time, through lecturettes and cinema exhibitions,

to present much new matter in a form of more general

interest than papers in the Sections addressed to

[)ecialists only. While the latter arouse the interest

of the philosopher, the former seek to promote general

interest in science and its application. The organisa-

tion of this exhibition and soiree has represented an
enormous amount of work.

It had originally been decided to have no arrange-

ments for the evening of Monday, September 17, but
it was felt that many visiting members would like

some recreation, so the Local Committee has taken
several hundred seats at the Playhouse, when the

Liverpool Repertory Theatre Co. will present two
[jlays. Application for tickets, which will be free,

must be made in the Reception Room, and seats will

be allocated in order of application.

On Sunday morning, September 16, special services

will be held in many places of worship, and Canon
Barnes will preach and the Lord Mayor attend in

state the service at the Lady Chapel of the Liverpool

Cathedral. In the afternoon of the same day there will

be an organ recital in the Great Hall at St. George's

Hall.

An outstanding feature of the meeting is the number
of foreign and colonial visitors. Representative men
of science from Norway, Sweden, Denmark, Holland,

Switzerland, France, Italy, Hungary, United States

and Canada are present, as well as a representative

from India.

This reunion of scientific workers from so many
parts of the globe cannot but be to the advantage
of science as a whole, and indirectly help the inter-

national nature of science. There seems something

peculiarly suitable that such a notable gathering

should be held in Liverpool, our most cosmopolitan

city and port.

Probably for the first time in its history the housing

question has directly touched the Association. The
question of accommodation has been a very difficult

one for the Local Committee, as at the present time

there are practically no vacant rooms even in so large

a city. Fortunately Southport, which is quite near,

and has an excellent train service to Liverpool, possesses

several excellent hotels, and weekly railway tickets at

reduced fares are available.

Though most of the Sectional meetings are being

held in the University Buildings, Sections E, F, and
H meet in the city in the near neighbourhood of the

Reception Room. For the general convenience of

members, lunch is provided in the Students' Union
and in a marquee at the University, and also in St.

George's Hall alongside and opening out of the Re-

ception Room.
Through the kindness of the Tramways Committee

of the Corporation members are allowed to travel free

on tramcars on showing their Association badge.

The members attending the meeting are thus enjoy-

ing a busy and profitable week. Alfred Holt.

The Japanese Earthquake of September i.

Bv Dr. Charles Davison.

SINCE November 4, 1854, the Empire of Japan has

experienced no earthquake, not even in i89i,that
can be compared in strength and destructiveness with
that which occurred about noon on September i.

Semi-destructive shocks, or shocks capable of throwing
down chimneys and stone-lamps, are not uncommon
in the district round Tokyo and Yokohama, the most
notable during recent years being those of February 22,

1880, June 20, 1894, December 8, 1921, and April 26,

1922. The first of these shocks is of interest as it led

to an event in the history of seismology, the foundation
by Prof. Milne of the Seismological Society of Japan,
liut the continued existence of the capital and seaport
points to their long-standing immunity from destructive

earthquakes, though, as they lie close to a well-known
seismic zone, it may be for that very reason that this

last great movement occurred in their immediate

neighbourhood.

How great the disaster is we do not yet know. As
usual in an earthquake of this magnitude, railway-lines

are crumpled, telegraphs and telephones are destroyed,

and our chief news comes, for the first time on such an
occasion, by wireless. It is uncertain, too, how much
of the destruction was due directly to the earthquake,

how much to the fires that broke out immediately and
spread at first unchecked owing to the derangement of

the water-mains, and how much to the sea-waves that

followed. In Yokohama, the earthquake was mainly

responsible, for it left little standing for fires to work
upon. In Tokyo, not a house is undamaged, and about

two-thirds of the city—including, it is reported, the

Imperial University, the Imperial Museum, and the

NO. 281 I, VOL. 112]



400 NATURE [September 15, 1923

Ministry of Education—are destroyed. The most
serious loss is that of the lofty steel-brick buildings

recently erected. It was supposed that they would

resist a shock of the utmost violence, and if their

destruction was, as is probable, due to the earthquake

and not to the fire, it may be necessary to prohibit

their erection in the future, and this will greatly restrict

the manufacturing power of the country. Estimates

of the total loss of life vary widely. Some place it as

high as half a million, and in Tokyo inquests have

already been held on more than 32,000 bodies. There

can be little doubt that the work of a few minutes has

been more costly in life and treasure to Japan than a

great and long-continued war.

There appear to have been no fore-shocks strong

enough to give warning of the first and greatest earth-

quake. Among the crowd of after-shocks that followed,

one was strong enough to be felt at Osaka at 2.25 p.m.

on September i. Mr. J. J. Shaw at West Bromwich
recorded a second earthquake at 9 a.m. on the same
day (6 p.m. Japanese time). On September 2, almost

exactly twenty-four hours after the principal shock,

seismographs in Great Britain revealed the occurrence of

another earthquake, almost as powerful as the first,

with an origin at about the same distance and in nearly

the same direction as the first. No mention is made of

this earthquake in the Japanese reports, unless it is

the shock which on the morning of September 2 is

said to have destroyed 6000 houses in the town of

Kawaguchi. But its origin may have been situated

more to the south and possibly near the Bonin
Islands.

The number of after-shocks was unusually great.

According to the Tokyo Central Observatory, 1039 were
recorded between noon on September i and 6 a.m. on
September 6, the numbers being 356 on September i

and 2, 289 on September 3, 173 on September 4, 148 on
September 5, and 63 during the first quarter of

September 6, the usual decline in frequency being thus

manifest. In the two months following the great

earthquake of 1854, the number of after-shocks actually

felt was 443. During the five days after the Mino-
Owari earthquake of 1891, 808 shocks were recorded

at Gifu. The number of after-shocks, however, seems
to depend on the magnitude of the vertical, rather than
of the horizontal, displacement ; and thus, the large

number following the recent earthquake may imply
that the movement which caused it possessed a notice-

able vertical component.
Other evidence of vertical displacement at the epi-

centre is provided by the arrival of the sea-waves soon
after the earthquake. Little is known about these waves.
They appear to have swamped the reclaimed portions

of Yokohama and Tokyo and to have caused much
damage along the numerous creeks and canals. Manv
villages along the coast of the peninsula south of

Yokohama were washed away. The naval base at
Yokosuka (about 10 miles south of Yokohama) was
destroyed, partly by the earthquake, partly by the
sea-waves. There is no evidence, however, that the
waves were of great height like those of the Sanriku
earthquake of 1896. And it is important to notice
that, of the three cables leading to Tokyo, only one
was fractured by the earthquake, the others continuing
to work normallv.
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With regard to the position of the epicentre, we have
some, though not much, evidence. The earthnnalc
was evidently stronger at Yokohama than at ']

16 miles farther north. The sea-waves may hav(
caused by submarine landslips, but they were pn/
due to a vertical displacement of the ocean-bed. i n,.

the movement at the surface, at any rate in Tok\'
Bay, was not very considerable seems to lie indirattd

by the preservation of two of the three lines of cable.

The apparent lowness of the sea-waves may have been
due to the smallness of the vertical movements, but
it may have resulted from a restricted area of submarine
displacement, such as would be provided by an epi

central area crossing land on one or both sides of Sagani

Bay, the inlet leading up to Tokyo Bay. Not mu< !,

trust can be placed on the reported disappearance of

the island of Oshima, which seems to be near thi

epicentral district, but it may have taken part in .;

general movement of subsidence and thus be 01

diminished area.

P'or our knowledge of the earthquakes of the Tokyo
district, we are chiefly indebted to the labours of Prof.

Omori. In two recent numbers of Seismological Note

(No. 2, 1922, pp. 1-21, and No. 3, 1922, pp. 1-30) he ha

described the semi-destructive earthquakes of December
8, 1921, and April 26, 1922, and the distribution of

earthquake-origins in the neighbourhood of Tokyo.
A glance at the map of Japan will show that the inlet

consisting of Sagami Bay and Tokyo Bay runs in a

northerly direction up to Tokyo, the entrance to tin

latter bay being known as the Uraga channel. On tin

west side, the inlet is bounded by the Sagami-I/

peninsula, and on the east side, by the Awa-Kazus.
peninsula. During the eight years 1914-1921, kj

earthquakes originated in the country- round Tokyi

and, with few exceptions, in four seismic zones, on'

off the east coast of the Main Island, the second in th-

neighbourhood of Mount Tsukuba about forty mih
north-east of Tokyo, the third in and near the Awa-
Kazusa peninsula, and the fourth round Hakone at

the northern end of the Sagami-Izu peninsula. In

other words, during these years, the immediate neigh-

bourhood of Tokyo was seismically quiet, while th-

three mountainous regions surrounding the city at .^

distance of about forty miles, gave rise to " ver)

frequent occurrences of earthquakes, which, thougli

often sharply felt in the city, are harmless, as tl

'

districts in question do not belong to a great seism !

zone." Then follows this remarkable prediction.
" In the course of time, however, the seismic districts

"

referred to above " will become gradually quiet, whil-

the Musashi plain and the Tokyo bay may, as a com-
pensation, recommence its seismic activity, and may
result in the production of a strong earthquake, prol -

ably just after a year of marked minimum of seismi

frequency."

The last strong earthquake (that of April 26, 1922

originated, according to Prof. Omori, off the west

coast of the pro\ance of Awa in the Uraga channel :

and, he concludes, " the Awa-Kazusa peninsula and
the Sagami earthquake regions, at present so active,

form obviously one continuous system sejiarated b\-

the Uraga channel of small seismic frequency, and it

was exactly at the latter locality that the . . . strong

earthquake [of April 26, 1922] took place. It seems
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natural that a district like the Awa-Kazusa peninsula^

where small shocks are taking place so frequently,

does not give rise to a destructive earthquake ; while

a neighbouring region like the Uraga channel, which
belongs to the same seismic zone, but is subject for

the time to a low seismic frequency, may become the

source of a strong shock." So far as the evidence at

our disposal will allow us to judge, it seems to me very

probable that the recent earthquake originated in

the Uraga channel portion of this seismic zone and at

a great depth—perhaps from 20 to 30 miles or more—
below the surface.

Current Topics

Several matters of interest are referred to in the

report of the Council of the British Association

presented at the Liverpool meeting now in session.

Major-General Sir David Bruce has been unanimously
nominated by the Council to fill the office of president

of the Association for the year 1924-25 (Toronto

Meeting). The grateful thanks of the Association

has been expressed by the Council to Sir Robert
Hadfield for his generous gift designed to enable

necessitous students to obtain scientific books. The
gift is of 50/. in each of three years, and that sum,

for the first year, has been distributed in grants of

10/. to each of five universities or colleges selected

by lot, namely. University College of Bangor, North
Wales ; University College, Cardiff ; Universities of

Leeds, Liverpool, and Manchester. The Council, on
behalf of the Association, joined in protesting against

proposed changes in the Egyptian laws relating to

antiquities, and received, through the Foreign Office

and the High Commissioner, the assurance that the

Egyptian Government would not modify the existing

law without further careful consideration of protests

received. The third grant of 250/. from the Caird

Gift for research in radioactivity (for the year ending
March 24, 1924) has been made to Prof. F. Soddy.
In conformity with the rules, the Council has nomin-
ated the following new members to fill vacancies

caused by retirement : Prof. W. Dalby, Dr. J. S.

Flett, and Mr. C. T. Heycock, leaving two vacancies

to be filled by the General Committee. The Council

has nominated M. le Comte de St. Perier to be an
honorary corresponding member of the Association.

Arrangements for the meeting in Toronto, 1924, are

in progress, and the Council has appointed a com-
mittee to assist the General Officers in this matter,

including Sir D. Bruce, Sir Richard Gregory, Sir

William Herdman, Prof. A. W. Kirkaldy, Prof.

J. C. McLennan, Sir Ernest Rutherford, Sir Charles

Sherrington, and Prof. A. Smithells. The General
Committee at Hull desired the Council to consider
the possibility of a meeting being held in England
in 1924, following and supplementary to the Toronto
Meeting. The Council does not, however, see the
way clear for carrying out the suggestion.

In an article on the magnetic work carried out at
the Royal Observatory, Greenwich, which appeared
in Nature of September i, p. 345, reference was
made to the need for the removal of the record-
ing instruments from Greenwich. The proposal to
electrify railway routes in the vicinity of the observa-
tory rendered this course necessary, and a site on
the lower slopes of Holmbury Hill, Surrey, was chosen
as meeting the requirements for the new station.
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and Events.

Considerable opposition to the scheme was aroused

on the plea that the site was on common land and
that the necessary buildings would deface one of the

best known view-points in Surrey. We now under-

stand from Mr. L. W. Chubb, secretary of the Commons
and Footpaths Preservation Society, that an alterna-

tive site has been found near Abinger Bottom, \\
miles from Holmbury Hill. The position is on private

land and is protected from interference by building

operations by Abinger and Wotton commons. It is

only 2 J miles from a railway, but the Astronomer
Royal and the technical advisers of the Admiralty
have accepted the site as meeting the needs of a

permanent magnetic observatory where the records

commenced in 1840 at Greenwich may be continued.

According to the Calcutta correspondent of the

Times, a severe earthquake shock, lasting several

minutes, was felt in Calcutta at 4 o'clock on the

morning of September 10. The direction of the

shock was from north - east to south-west and it

extended over a wide area, slight damage to buildings

being reported at Dacca, and from various stations

in Assam. It is stated that the shock was the most
severe since the great earthquake of 1897.

We regret to announce the death on August 23,

at the age of forty-nine, of Dr. E. F. Bashford, the

first director of the Imperial Cancer Research Fund.

Prof. Bohuslav Brauner, professor of chemistry

in the Bohemian University, Prague, has been
elected an honorary foreign member of the French
Chemical Society.

The Times correspondent at Cairo reports that the

Ministry of Public Works has decided to construct

a special wing to the Cairo Museum, to cost 28,000/.,

for the purpose of housing the objects taken from the

tomb of Tutankhamen.

Summer Time will cease in Great Britain, and
normal time will be restored, at 3 a.m. (Summer Time)

in the morning of Sunday, September 16, when the

clock will be put back to 2 a.m.

Dr. Raul Gautier, director of the Observatory

and professor of astronomy and meteorology in the

University of Geneva, has been elected an honorary

member of the Washington Academy of Sciences, in

recognition of his prominence in geodesy and his inti-

mate connexion with scientific work in Washington.

Dr. C. M. Wenyon has been appointed director-in-

chief of the Wellcome Bureau of Scientific Research
in succession to Dr. Andrew Balfour, who has held

that post for the past ten years. Dr. Wenyon was
previously director of research in the Tropics at the
institution.
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According to the Journal of the Washington

Academy of Sciences, Dr. C. A. Browne has been

appointed chief of the United States Bureau of

Chemistry, in succession to Dr. C. L. Alsberg, who
resigned in July 1921. Dr. Browne has for the past

sixteen years been head of the New York Sugar

Trade Laboratory, and previously was chief of the

sugar laboratory at the Bureau of Chemistry,

The Western Galleries of the Science Museum,
South Kensington, will be closed to the public on and
after Monday, September 17, for the purpose of

transferring the collections illustrating astronomy,

geodesy, meteorology, geology, chemistry, physics,

mining and metallurgy to the new buildings of the

Science Museum now in course of erection. These

collections will be placed on exhibition as soon as

galleries are available for their reception.

The Research Station, Long Ashton, Bristol, will

be open to visitors on Wednesday, September 26,

when the experimental work" in progress will be ex-

plained by members of the staff, and in addition some
of the most recent types of spraying machines and
cultivators will be shown in working order by re-

presentatives of leading firms. Demonstrations of

tree-stump blasting will take place at 12.45 p.m. and

2.30 P.M. The Minister of Agriculture, Sir Robert
Arthur Sanders, Bart., has intimated his intention

of visiting the station on this occasion.

A Northern News Service message from Berlin

dated August 21, which appears in the Publishers'

Circular of September i, states that at a meeting

of the leading German publishers on August 21 it

was resolved to suspend entirely the publication of

scientific works. Those issued during the past few

months have proved to be a drug on the market,

as the people who constitute the reading public for

this kind of books no longer have any money to

purchase them. Even the public and university

libraries can no longer afford to do so.

The field experiments on the manuring of root

crops conducted at Rothamsted Experimental Station,

Harpenden, provide, at this time of the year, a

striking series of demonstration plots to which the

attention of all interested in agriculture is invited.

The potato plots show the effects of various potash

manures and of the addition of increasing quantities

of sulphate of ammonia to a complete fertiliser

;

comparative trials are also in progress using new
fertilisers. On the mangold plots, the value of town
refuse can be compared with that of dung, while, on
the swede plots, the effect of sulphate of ammonia
supplementing phosphates, potash, and dung applied

at sowing time can be seen. With white turnips,

comparisons are being made of the relative values of

different green manuring crops which have been
ploughed in. The secretary of the Station will be
glad to make arrangements for parties of farmers or

others desirous of inspecting the plots, or arrange-

ments can be made on arrival at Harpenden.

Applications are invited for the post of assistant

in the pathological laboratory at Harpenden of the
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Ministry of Agriculture and Fisheries. Applicants
must possess an honours degree in science, or simi!"-

qualification, and be proficient in zoology and bota:

Among the duties of the person appointed will be 1

investigation and inspection of living plants in c
nexion with trade. Forms of application are obtam-
able from the Secretary of the Mini.stry of Agriculture
and Fisheries, 10 Whitehall Place, S.W.i. They must
be returned, with copies of recent testimonials, bv
October i.

The monthly meteorological chart of the No:
Atlantic for September issued by the Meteorologi
Office, Air Ministry, gives details of marine mete<K
logy of general interest to all navigators traversi

the Atlantic. The information deals with winds a

ocean currents, normal isobars for the month, a

limits of ice, together with the charted positions

derelicts, the northern and southern limits of Trad'
and the mean paths of cyclonic disturbances. Th<
is much on these meteorological charts which wiil

enable a commander or officer to obtain not oni

the normal weather conditions for his passage, 1

also to foresee, by comparison with his own obser\
tions, the unusual or exceptional weather, and ber
forewarned he can often take advantage of il;-

weather changes he experiences. Much time h;t-

been spent in obtaining the valuable data exhibit

and any ordinary navigator can easily master t;

information contained. On the back of the chart

Capt. L. A. Brooke Smith, the marine superintendent
of the Meteorological Oflftce, gives a discussion of a
West Indian hurricane which is traced from the
Tropics on September 13 of last year to the south-
west coast of the British Isles on September 26 and 2

~

passing south-east of Newfoundland on September 2

The storm was also dealt with in the U.S. M
Weather Review for September 1922. The disc;:

and storm track are given chiefly to show how wirele

telegraphy may be usefully applied for ascertainir.

the movement of such a storm when the ship

at sea.

A paper entitled " Le scienze fisiche e matematich-
nelle opere di Dante," by Francesco Vercelli, w;,

published in the February number of the Rivislu

Marittima. The author endeavours to show the

character of Dante's ideas on arithmetic, geometry,

mechanics, cosmology, meteorology, and optical

phenomena by means of numerous quotations from
the Divine Comedy and the " Convivio." Some of

these do not seem very conclusive as regards Dante
opinions about the phenomena of Nature, and ar-

such as may be picked out from the writings of man;
poets ; but the majority furnish good illustrations of

the ideas prevalent at the beginning of the fourteenth

century, of which Dante is an excellent exponent.

Thus we find under the heading of mechanics nothing

but the notions of Aristotle as to why a body set in

motion through the air may continue to move after

the moving force has ceased to act on it. The author

thinks there are some slight indications of inde-

pendent thought in the direction of the true laws of

motion, but the passages quoted do not seem ver>'
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convincing. Dante's cosmological ideas are so closely

interwoven with his great poem that it is easy enough
to find passages which illustrate it (see Nature,
vol. 107, p. 428). The author devotes more space

to meteorological phenomena, which are frequently

alluded to in the descriptions of the different localities

of the mountain of Purgator^^ but none of the quota-

tions given are of any special interest.

Messrs. Baird and Tatlock have just issued their
" Standard Catalogue of Scientific Apparatus, 1923.

Vol. I. Chemistry." The previous edition of this

catalogue was published in 1914, and the outbreak of

the War a few months after publication rendered it

practically useless. The present edition is conceived

on a larger scale than the earlier one, the volume
before us—Chemistry—alone containing 954 pages
as against 1283 pages of the full 1914 catalogue.

Judging from this catalogue, manufacturers of chemi-
cal apparatus have fully recovered the paralysis

caused by the sudden stoppage of German goods in

19 14. Certain items are missing, such as German
balances, but every type of balance is to be found in

the list. Practically everything obtainable in 1914
can be purchased now, the only difference being that

I instead of the major proportion coming from Germany,
most of the apparatus is manufactured in England.
Prices are naturally higher than in 1914, in round
figures, judging from the selection of a number of

typical pieces of apparatus, about double ; this may
be regarded as a normal ratio, and excludes the idea

of profiteering in this industry. Diligent search

revealed one item—india-rubber tubing—at less than
pre-War prices. Glass apparatus, now almost entirely

of British manufacture, shows some price anomalies.

Beakers are about 2-5 times pre-War, and heavy cast

glass about three times, probably due to difficulties in

manufacture ; on the other hand, blown glass appar-
atus is generally less than double pre-War price. For
example, an eight-bulb Young evaporator column is

only advanced from 27s. to 35s. The catalogue has a
good index, and reflects credit on the enterprise of

the publishers.

The latest special catalogue of Mr. F. Edwards, 83
High Street, Marylebone, W.i, is No. 450, entitled
" Americana." It gives particulars of nearly 500
second-hand books relating to Central and South
America : geography and travel, books of views,
history, natural history, antiquities, etc.

Our Astronomical Column.

The Total Sola^r Eclipse of September 10.

—

As we go to press (September 11) news reaches us
from the Royal Observatory, Greenwich, that the
solar corona was seen through slight cloud during
the total solar eclipse of Monday, September 10, and
that good photographs were obtained by Mr. Worth-
ington at Lompoc, California.

Spectroscopic Parallaxes of Stars of Type B.
—The Astrophys. Journ. for June contains a paper
by W. S. Adams and A. H. Joy on this subject.
Their research was quite independent of that by D. L.

Edwards (Mon. Not. R.A.S., Nov. 1922) and is based
simply on general spectral type, not on differences of

intensity of particular lines. It has long been known
that there is less dispersion of absolute magnitude for

type B than for later types, and the authors adopt
definite values for each spectral sub-division. The
following is an abbreviated list of their adopted values:

Spectral Type.
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Research Items.

and IMC
•laborate

KoDHK K, I Ml

Dr. A. II. Ki.M-
of Kodi V 1;

l'-rimini,ii ! i.

mom );^r.ij)li 111 \s nn n m- n 1 1; 1 .> ? - \\\<- \\\

a IcKi'iid has become cinliriMrd m a tnhal -

a!ii\(s a1 Itir source ot tlic \.f>t legeiulur} <,.i.ii« nL
will, li I ..111 I ilmted to swell the Spanish, French,
Scaiulma\ iaii, a\\*.\ Cormaii epic. It is recorded by
Bvzantiiie hi^iiu i,iii>, li\ the Arabian compiler in

soutlicrn Spam. I- .1 1.. iman inonkisli rlironicler, by
a French jon",!' li\ an hdimdie sagaman.
When the epu 1 : aks down, the material is

woikiil up anew in the ballads of southern and
nortlu III Europe, and while in Spain the people sing

of the fatal passion of Don Kodrigo, in far otf Den-
mark they know of King Eric Clipping and Ins love

for the marshal Is wife. This scholarly monograph is

a valuabk' conirilniiion to the study of saga literature.

Prehistoric American Indian Design.—The
figures of men and animals and geometric designs on
prehistoric Indian pottery from the Mimbres Valley,

New Mexico, are described by Dr. J. W. Fewkes in

a monograph recently issued by the Smithsonian
Institution. They are unic^ue among the pottery
from prehistoric North America, including human
figures hunting, gambling, and engaged in various
other occupations, animals of all kinds ; and the
geometric designs show many beautiful and striking

combinations of carved, rectangular, and zig-zag

elements, at times forming most intricate patterns.

It is difficult to imagine how these ancient inhabitants
of the south-west were able to achieve the accuracy
and perfection of these involved designs without the
aid of mechanical devices. The predominance of

animal designs indicates that these largely formed
the food of the ancient Mimbrenos. Most of the
bowls were of the mortuary type, buried with the
dead under the floors of the houses, and nearly all

the bowls are " killed " or punctured, in order to

serve the needs of the dead in the other world.

The Life-history of the Horse Oxvuris.—
B. Schwartz records {Philippine Jonrn. Sci., vol. 23,

No. i) observations on the life-history of Oxyuris equi,

a nematode of common occurrence in the colon,

caecum, and rectum of horses. The egg develops
rapidly, exposure to air being however requisite, and
in four days contains a larva. When such eggs are
swallowed by guinea-pigs, emergence of the larva occurs
in the small intestine, the operculum present at one
end of the egg being lifted or detached. No evidence
of invasion by larvae of the liver, lungs, or other organ
could be found. The life-history of O. equi appears
to be simple and direct. The author concludes that
the eggs must be eliminated from the host before
development can take place, and that horses become
infected as the result of swallowing water or food
which has become contaminated with the eggs. The
larvae hatch in the intestine, settle down in the caecum
and colon, and by successive moults attain sexual
differentiation.

Crustacea from Pacific Islands.—The little

group of atolls, of which Fanning Island is the chief,

lies about a thousand miles south of the Hawaiian
Islands and just north of the equator. A knowledge
of its marine fauna is therefore important in attempt-
ing to delimit the Indo-Pacific region of marine
zoogeography stretching east of Suez with a very
uniform faunal facies which only dies out as it meets
with the very different faunas of Western America,
of Northern Japan, and of South Austraha. As a

contril>utK)n to this knoule l^t; .Mr. < . ii. 1 '

offers a list of " Crust. i< < .< from Palmyra ai

Islands " (Bernice 1'. liishop Museum, 1

Honolulu, 1923). As the author was with
to much important literature on his subj. . i, ..

satisfactory to know that tl»e identification of ti

more critical species is vouched for by Dr. Mary i

Rathbun (who describes two new species in a

appendix) and Dr. Waldo L. Schmidt of Washint^l<

One interesting sp)ecies whic h reaches its no:

limit on these islands is the ircc-climbing cf.

crab. It has been stated to occur at th(

Islands, but according to the author is not f

A sinister explanation of its absence is su^v
the remark: " ( )ii I aiming the species is i.e

depleted, a le of fo<

by the Cili

Circulation of Water in Sponges.—In an int<

esting paper on " !
•" Relation of the Form of

Sponge to Its < published in the Quarter:

Journal of Mu.- , j ...// Science (vol. 67, Part II

Dr. G. P. Bidder discusses the mechanics of t;

sponge-circulation. He emphasi.ses the fact that :

most sponges pressure-chambers are establi :.' 1

whereby the velocity of the oscular flow is contnui- !

In dealing with the action of the flagella of tl

collared cells, l)\- wlmh the water is propelled throuL

the canal system, 1 that they appear as

labouring in thick gi -suggests that " to unde
stand microscopic physics it 1 cable short -c

to think of the water as treac

;

doubt whetl;

this idea will appeal to those who are familiar wi-

the extraordinary rapidity of movement of cilia ai

flagella in general, or, to take quite a different exampi
the active dancing of the extremely minute partick

in the vacuoles of the Desmid Closterium. A di

cussion of this problem by experts in physical scien

would be of great value to biologists.

*? Development OF the Corpus LuTi avs.—
The Swiss Societv of Natural Sciences has recently pub-

lished as part ofits fifty-sixth volume a magnificently

illustrated memoir by Dr. Max Kupfer, entitled
" Der normale Turnus'in der Ans- und Riickbildung

gelter Korper." Dr. Kiipfer was formerly a pupil

of Prof. E. Zschokke, who was the first to adopt the

practice, now employed by the veterinarians of many
different countries, of squeezing out the persistent

corpus luteum or " yellow body " of the ovar>- as a

means of inducing oestrus and thereby overcoming a

frequent cause of sterility in cows and heifers. Dr.

Kiipfer's memoir deals with the gross changes in

the anatomv of the ovary and more particularly the

corpus luteum of cows at different stages, and the

coloured figures, which occupy no less than twenty-

eight plates, afford a ver>' valuable guide to the

variation in the appearances of the organ from the

time of ovulation onwards in both pregnant and
non-pregnant animals. The memoir is further illus-

trated bv some excellent graphs, one of which re-

presents the degrees of development and regression

and the amount of overlapping of the corpora Itttea

dating from successive ovulation periods. The
corpus luteum of pregnancy is stated to reach its

maximum development at about the second month.

There are also illustrations of c\-stic ovaries, which

are another cause of sterihty Wo notice an error

in the table on page 32, where it is incorrectly stated

that according to Dr. Marshall sows do not ovulate

spontaneously during oestrus. The memoir is pro-

vided with an excellent bibliography. It is issued

from the scientific laboratory' of the slaughter-house

NO. 28 II, VOL. I 12]
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at Zurich, and is one of a series on the morphology
\ of the female reproductive organs in mammals. We
! understand that the histological changes in the corpus

\
luteum are to be dealt with later.

!

Origin and Evolution of the Elephants.—In
' La Nature for August, Deperet and Mayet give a

summary of their views upon the evolution of the
mammoths and elephants from the Pliocene times
to the present day. The basis of this summary has
already appeared this year in an important joint

paper by MM. Deperet, Mayet, and Roman published
in the annals of the University of Lyons. This paper,
which deals with Elephas planifrons and the Pliocene

' elephants of Europe and North Africa generally, is

fully illustrated in the excellent manner usual to the
publications of the University. The authors make
a step forward in the division of the genus Elephas,
which they now separate into eight phyletic lines

which themselves fall into five groups, i.e. those
typified by E. meridionalis, E. antiquus, and E.
primigenius (the mammoth) , all of which lines became
extinct by the end of the quaternary period ; and by
the living forms E. indicus, a line which is descended
from E. namadicus, and finally, E. africanus, a line of
unknown ancestry. The authors agree in large
measure with Osborn's view that the group is poly-
phyletic, but, while cutting out the genus Stegodon
from any close connexion with the African elephant, go
further than Osborn in the subdivision of the others.

Early Pal^-ozoic Plants in Australia.—Recent
exploration in the mountains along the Walhalla line,

in Gippsland, Victoria, shows that the earliest flora

of a definite structural type, largely representing the
Procormophyta, is well developed in rocks that appear
to range from Upper Silurian to Upper Devonian.
The Silurian graptolite, Monograptus, occurs in some
of these beds, while in others the association of the
molluscs Panenka and Styliola with the plants seems
to suggest that the bulk of the series is Devonian.
Thursophyton and Haliserites (Psilophyton) are
typical components of this flora. Both the flora and
fauna of these interesting beds are now being worked
out by a graduate of the University of Melbourne in
conjunction with Mr. F. Chapman, the palaeontologist
of the National Museum. A detailed comparison with
the Rhynie flora should throw much light on the
early history of the vegetable kingdom.

Defects in Colour Photographs.—It is well
known that in the photographic reproduction of
colours there are certain defects which can only be
eliminated by fine etching, that is, re-etching certain
parts of the three plates, as shown to be necessary
to the skilled workman. These outstanding defects
of the three-colour process have been fully investigated
by Mr. A. J. Bull, and his results are described in the
current number of the Journal of the Royal Photo-
graphic Society. His method was to measure the
spectra of certain colours and compare their curves
with those of the same colours as reproduced. The
errors are due to the inks used, and are summarised
as follows :—Blues and greens become darker and
greyer. Blue-greens lose their greenish hue. Pinks
acquire a yellow hue. Mauves become brown. Reds
lose any bluish tint that they may possess. Yellows
are lightened without change of hue, but oranges and
browns are well reproduced. There is a tendency
for the middle tones of a black to white scale to
become reddish. The lightening of yellows is due
to the yellow ink being very light. The inks are
transparent enough to allow of the approximate
calculation of the visual effect of their superposition.
There seems to be little immediate hope of getting

inting inks of the theoretically correct character.
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Positive Rays and the Polar Aurora.—In the
Physikalische Zeitschrift of July i, Herr H. Bongards
reviews some of the available evidence as to the
nature of the aurora, and is inclined to favour the
view that it is caused by highly-charged, positive

argon particles, sent out with very high velocity from
the sun. The well-known green line, which appears
to be identical with that discovered by Wiechert in

the night sky of middle latitudes, has a wave length
which agrees, within the limits of observational error,

with a bright line in the blue spectrum of argon, and
can scarcely be the same as a faint line in the multiple-

lined hydrogen spectrum. There are also two bright
lines in the spectrum of the red portions of the aurora,

the wave lengths of which were determined with fair

accuracy by Vogel in 1871 ; they agree with those
of two lines in the red spectrum of argon ; and, while
further investigation is desirable, the evidence that
argon is concerned in the polar aurora seems worthy
of consideration. Bongards does not consider it

impossible that argon exists in the air at the height
of the aurora ; and suggests that it may possibly be
carried up by volcanic eruptions. He, however, leans

strongly to the view that argon particles (possibly

nuclei without external electrons) are ejected by the
sun with very high velocities, which enable them to

penetrate deep into the earth's atmosphere. Since
they have none of the electrons concerned in radia-

tion, they cannot emit light until, by repeated collision

with air molecules, they have lost sufficient velocity

to enable them to pick up the necessary electrons ;

this does not occur until the velocity is so low that
the Doppler effect, which appears to be small in

monatomic gases, cannot be noticed.

Cellulose Acetate.—The Chemical Trade Journal
for August 10 contains an article on cellulose acetate,

a material which was first prepared by Schutzen-
berger in 1865, but remained a curiosity until Cross

(1894) obtained it by the action of acetyl chloride and
zinc acetate on cellulose. Cellulose acetate is the
basis of aeroplane " dope " (it renders taut the
fabric on the wings), lacquers, non-flaming celluloid

materials, etc. These applications are described
fully in the article, together with the more recent
processes of manufacture and the important question
of suitable solvents for the acetate.

The Paths of Electrons in Solution.—A paper
on this subject, by L. Pisarjevski and M. Rosenberg,
appears in the Jour. Russ. Phys.-Chem. Soc. (1923, 54,

533-547). When potassium iodide solutions are

electrolysed, using spark electrodes, potassium hy-
droxide and iodine are liberated at each electrode.

If starch paste be added to such solutions, a blue
streak appears at the passage of each spark, which
may go vertically through the solution for a distance
of 9 cm., if a commutator be used, and then spreads
out. The addition of phenolphthalein to the solutions

produces a red streak under these conditions, which
follows a more zig-zag path than the blue one, and also

spreads out at its greatest depth, the coloration in

both cases disappearing in about 30 seconds. These
streaks may be deviated by applying a magnetic
field to the solutions. The above phenomenon is

explained as being due to the passage of high velocity

electrons from the electrodes into the solutions ; the

concussion of these electrons with iodine ions liberates

further electrons which again collide with ions in

solution, and leave the iodine as free atoms. The
free electrons also combine with potassium ions,

neutralising their positive charges, and producing
free potassium. It is thus possible visually to

demonstrate that processes of oxidation involve the
loss of electrons, and the reverse.
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Brazilian Meteorological Service, 1921-23.

A SHORT report issued by Dr. Sempais Ferraz,
•^^ the director of the Brazilian Meteorological
Service, contains an account of the work acconiplLshed
under his auspices since its inauguration as an in-

dependent service in June 1921. Prior to this date,
meteorological activities in Brazil were carried out
by departments primarily constituted for some other
purpose, and were confined to researches in pure
climatology. What little forecasting was done was
available only in the capital. No publications were
issued except the Year-book for 1910 and " Instruc-
tions to Observers." With the progress of meteor-
ology and the resulting rapid creation of new services,

this dependence became impossible, and in June
1 92 1 an independent meteorological service was estab-
lished.

The numbers of second- and third-order climato-
logical stations have been increased from 51 and 46
to 74 and 78 respectively. Rainfall stations and co-
operative stations, of which there were 31 and 26
respectively in May 1921, now number 57 and 180.

Inspections which were previously almost non-ex-
istent are now actively carried out all over the
country. Year-books have been published for each
of the years 1911-18, and those for 1919 and 1920
are in the press, while a book of Normals has also
been issued. Whereas no data were published in the
newspapers prior to 1921, each station is now obliged
to publish fortnightly reports, and those stations that
are located in capitals of States issue daily weather
summaries.

Daily forecasts for the Southern States, based on
synoptic data from 80 stations in Brazil, 18 in the
Argentine, and 6 in Uruguay, are distributed from
Rio de Janeiro and St. Paulo by telegraph or tele-

phone. Two additional distributive centres are being
established this year in St. Catherina and Parana.
Forecasts are broadcasted by radio-telephone from
Corcavado, while Rio's radio station sends out
synoptic data and forecasts for the night and following
days. A storm-signal service is in operation along
the coast, and every four hours the coastal radio
stations, 12 in number, broadcast the weather at the
time. In the large towns flags are used to indicate

the probable weather. Owing to the topographic;
conditions of the country, long experience is require;
in dealing with wind and pressure data. Empirical
rules have had to be devised to •".--• »« -^ -il

circumstances. These are to be «

i

coming memoir entitled " Foreca^'
I^ovision Ls being made for the ^

!

meteorology by the establishment c

on those which formerly existed in Russia,
are at present eight of these stations in orw
A ten-days' bulletin is now published in all

•

newspapKjrs, setting out the condition of

important crops, pasture lands, and roads. \ :
i ! ;

.

reports are published monthly in the niaui/ii..

Phonological observations are also made.
All the rainfall data are under revision, and an

atlas is to be pubhshed shortly which will include .

general discussion of the different zonal dry and W'
seasons. A flood service for the Parahyba river h-

been inaugurated, and a similar service is beii.

arranged for the Amazon, where floods occasion con-
siderable destruction amongst cattle.

Pilot-balloon observations are now made at sevf

"

stations. The establishment of a kite station :

Alegrete (Rio Grande do Sul) is exp>ected to reve
interesting data of the secondary circulation in

region which Brazilian meteorolo^sts have describe ;

as the " turn-table " of moving highs and a frequent
path of outgoing depressions. A second kite station

to be established at Ceara is expected to furnish ;.

explanation of the curious irregular droughts of norti:

eastern Brazil and a p>ossible method of forecasting

them. It is hoped that the pursuit of aerological

research in Brazil, besides its practical assistance to

aviation, " will help the eminent meteorologists of

the world in their search for the missing links of

general dynamic theories of the atmosphere."
This record of twenty months' work is all the more

gratifying when account is taken of the difficulties

which, as the author points out, beset meteorological
activity in Brazil. Brazil has a highly intellectual

6lite, but the mass of the people have scarcely any
education. Observers have to be paid, as voluntary
co-operation at present is unavailable. P. I. M.

Sir Isaac Newton and the S.P.C.K.

C OME recent references which a correspondent has
*^ recently had occasion to make to Thomas
HoUis's " Memoirs," published in 1780 (4to, 2 vols.),

have led to the unearthing by him of an interesting
draft letter attributed to Sir Isaac Newton, of which
no mention is made in Brewster's " Life." The
chronicler relates that, in September 1764, Mr.
Hawksbee, son of Mr. Hawksbee, sometime clerk to
the Royal Society, waited upon Mr. HoUis with the
copy of a paper written by Sir Isaac Newton, con-
taining minutes of his opinion against a proposal which
had been made to the Royal Society to accommodate
the members of the Society for Promoting Christian
Knowledge, then newly instituted, with the use of the
Society's house for its meetings. Mr. Hawksbee, the
father, had shown Hollis the original in Sir Isaac's
own handwriting, but could not be prevailed on to
part with it. He goes on to say that Hollis was glad,
however, to obtain a copy in Hawksbee's handwriting,
from his son, a soldier in the artillery.

In 1698-9 the S.P.C.K. was beginning to take
definite shape as a result of the efforts of a small
band of enthusiasts. Indeed, a tentative plan of
constitution was put forward aljout then by Dr. Bray,
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who suggested that " these persons " be incorp>orated

by charter as [like] the Royal Society, and Sons of the
Clergy ; and be thereby empowered to " meet and
consult as often as there shall be occasion." Sir

Isaac's letter was drawn up apparently while the
Royal Society was in occupation at Gresham College,

and in the early days of the S.P.C.K. Sir Isaac say
" I never heard of them before."

Subjoined is the letter referred to above. Its teruia

are of singular interest as a defence against encroach-
ment :

" We have a reputation abroad, and the Society for

Promoting Christian Knowledge, are scarce known at

home ; I never heard of them before. And to admit
them into our bosom would be, in a little time, to

share our reputation with them.
" We are incorporated by the crown ; and to herd

ourselves with a club not yet incorporated, would be
ingratitude to our Founder.

" Our house was built by benefactions ; and to

divert it to other uses than our benefactors intended
would be ingratitude to their memory- ; and a dis-

couragement to future benefactions.
" If we once lend our house, time will make custom.
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and custom will give right : It is easier to deny in

the beginning than aften\-ard.

"It is a fundamental rule of the Society not to
meddle with religion ; and the reason is, that we may
give no occasion to religious bodies to meddle with us.

" The Society for Promoting Christian Knowledge,
have a splendid title, but we are to regard not names,
but things. If all their members are not men of
exemplary lives and conversation, some of them, by
misdemeanors, may bring reflections upon us ; and
why should we run the hazard ?

"If we comply, we may dissatisfy some of those
that are against it ; especially those that are of other
religions, and make them leave our meetings, which
are already too thin.

" There are many vestries in London ; and it is

more proper for a religious society to meet in a vestry
or than in the house of a society which is mixed
of men of all religions, and meddles with none.

" Those of the Christian Society have dining rooms
of their own, and may lend them by turns to their

meetings. And the tenth commandment is, ' Thou
shalt not covet thy neighbour's house.'

" This proposal can be of no advantage to us ; but
may prove disadvantageous ; and we have, all of us,

at our admission, promised, under our hands, to
consult the good of the society ; and ought not to
break the fundamental covenant upon which we were
admitted."

Mechanism of Stomatal Movement in

Plants.

T T has been generally recognised for a long time
^ past that the stomata of the leaf opened when
more water was absorbed by the guard cells and
closed when water passed from the guard cells into
the surrounding tissues. It is also frequently
assumed that the mechanism by which this water
exchange takes place must be associated with the
presence of green chloroplasts in the guard cells, the
other epidermal cells being usually free from chloro-
phyll.

The mechanism by which the osmotic concentra-
tion of the cell sap of the guard cell is controlled
has, however, remained obscure ; of late years ex-
perimental work has thrown light upon this problem,
and a valuable summary of this work is given by
Friedl Weber in Die Naturwissenschaften, Vol. ii.

Heft 17, April 27. Lloyd's work had shown that the
movement of the guard cells is not connected with
the direct photosynthesis of carbon dioxide by the
guard cells, the cells around the closed stoma at
night being packed with starch, while in the early
morning, in daylight, the starch rapidly hydrolyses
and the stoma opens.

Iljin's series of papers now suggest that the vary-
ing activity of diastatic enzymes under different con-
ditions are intimately associated with the stomatal
mechanism. Iljin showed that with stomata closed
the guard cells were usually full of starch, the starch
disappearing as the stomata open. Further experi-
ments showed that sodium and potassium salts
accelerated starch hydrolysis, while calcium salts
!>revented it ; inorganic anions produced less effect,

it citrates and acetates exerted considerable effect.

The effect of the various salts upon the reaction
of the cell has to be carefully considered, the slightest
increase in hydrion concentration favouring starch
hydrolysis and stomatal opening; the slightest de-
crease, starch accumulation and stomatal closure.
The reaction of a stoma to these various factors
differs with the plant, halophytes, for example, show-

i^ themselves very insensitive to changes in salt
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concentration, whUe a plant like Rumex acetosa, with
very acid sap, is especially sensitive. It is clear that
our conception of the mechanism of control of stomatal
aperture will require re-examination in the light of

this interesting work. Thus Linsbauer's observations
on the movement of the guard cells with change of
light intensity, or with alterations in the carbon
dioxide content of the air, may find their explanation
in the consequent alteration of reaction in the cell

sap of the guard cell.

University and Educational Intelligence.

Durham.—As a result of the recent decision of the
council of Armstrong College to build a College
Library, all practising members of the Northern
Architectural Association, and a few architects in
other parts of Great Britain, were invited to submit
competitive designs for the building. The first

premium has been awarded to Mr. A. Dunbar Smith,
who has been appointed architect of the library, and
work will proceed forthwith. The building will con-
sist of a reading-room seating 122 readers, storage
space for 175,000 volumes, with accommodation for

55 research students, administrative rooms, and
photographic laboratory, and is so designed that
additional storage space for 60,000 volumes may be
added when required.

Manchester.— On Tuesday, September 11, Sir
George Beilby opened the new buildings to be occupied
by the Department of Metallurgy in the University.
Although founded in 1906, the home of the Depart-
ment has so far been merely a few laboratories loaned
by the Chemistry Department. Especially from the
point of view of the research workers this arrange-
ment was far from satisfactory. In the new buildings
four research laboratories will be available, in addition
to general laboratories for pyrometry, mechanical
testing, and metallography. A small foundry and
machinery room together with the heat-treatment
laboratory will further offer facilities both for teaching
and research which have hitherto been incompletely
available. The main general laboratory, named after
Henry Cort, the eighteenth-century metallurgist, the
inventor of rolling metals in grooved rolls and a
pioneer in connexion with the puddling process, is

well equipped for the determination of the physical
properties of metals at temperatures above the normal.
A small laboratory is devoted to fuel examinations,
so that it may be claimed that the new buildings
afford excellent facilities for both teaching and
research in metallurgy, metallography, and fuel.

Since 19 10 sixty papers have been published in
recognised journals dealing with the research work
done in the Department. Among the more important
of the subjects investigated may be cited work on
high-speed steel, the growth of cast iron on repeated
heatings, chromium steels, including stainless steel,

the influence of gases on iron and steel, the production
of high-pressure castings, and the hardness and elastic

limits of metals both at and above room temperatures.
On the foundation laid by Prof. H. B. Dixon and
continued by his successors in the chair of metallurgy.
Profs. H. C. H. Carpenter and C. A. Edwards, an edifice

worthy of their labours has at length been erected.

The following free public Qresham lectures will

be delivered at Gresham College, Basinghall Street,

E.C., at 6 o'clock on the dates given : Astronomy, by
A. R. Hinks, on October 9, 'lo, 11, and 12; Physic,
by Sir Robert Armstrong-Jones, on October 16, 17,

18, and 19; and Geometry, by W. H. Wagstaff, on
October 23, 24, 25, and 26.
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Societies and Academies.

Paris.

Academy of Sciences, August 20.—M. Guillaumc
Bigourd.in in the chair.— A. Lacroix : The constitu-

tion of the Rockall bank. The island of Rockall
emerges from a .submarine bank defined by depths
of 183 metres, and measures about 70 miles. Blocks
of basalt have been frequently found on this bank
by fishermen and by systematic dredging. Two views
have been put forward as to the origin of these blocks.

Forbes suggested transportation by glaciers from
Iceland or Jan Mayen island, but G. A. J. Cole con-

siders them as constituting the debris of a submerged
basaltic ])lateau, and this view was accepted by Judd.
Detailed examination and chemical analysis of the
rocks collected by Charcot in 1921 on the Rockall
bank confirms Cole's hypothesis.—Charles Richet

:

The influence of removal of the spleen in cases of

insufficient feeding. Details of experiments lasting

126 days on five dogs without spleens and four
normal dogs, as controls.—Paul Vuillemin : Variation
and fluctuation jn the number of stigmata of Papaver.
—Charles Nordmann : The mechanism of hovering
flight and the morphology of hovering birds.—N.
Vasilesco Karpen : The electromotive force of

batteries, chemical affinity, and molecular attraction.

The formulae for the E.M.F. of a Daniell cell given
by Nernst and by Hclmholtz are regarded by the
author as inconsistent, and other objections are
raised against the Nernst expression. A modified
Nernst theory is proposed based on the Laplacian
attraction exerted on the molecules and ions situated
at the level of the surface of separation between two
different media.—L. Bert : The preparation and
application to organic syntheses of the magnesium
derivative of />-bromcumene. ^-Bromcumene has not
hitherto been utilised in syntheses by tlie Grignard
reaction, on account of its high price. Recently,
isopropyl alcohol has been obtainable commercially
at a low price, and this can readily be converted into
isopropyl bromide, cumene, and ^-bromcumene, with
good yields. Details are given of the best method
of preparing the magnesium compound of p-brom-
cumene and of some compounds prepared by means
of it.—G. Vavon and D. Ivanoff : Catalytic hydro-
genation and steric hindrance. The study of some
nonanones. Four saturated C9 ketones were studied,
dipropylacetone, methylethylpropylacetone, dimethyl-
diethylacetone, and hexamethylacetone. Both the
formation of oxims, and of phenylhydrazones, as well
as the catalytic hydrogenation of the ketones in the
presence of platinum, follow the law of steric hindrance.—P. Lebeau : The quantity and the nature of the
gases evolved by solid combustibles under the action
of heat in a vacuum : anthracites. The volume of
gas given by various combustibles is not a function
of the percentage of volatile matter. Anthracites,
poor in volatile matter, give volumes of gas of the
same order as bituminous coals. The gas from
anthracite contains high proportions of hydrogen.

—

M. de Rohan- Chabot : Magnetic measurements in
Angola and in Rhodesia by the Rohan-Chabot
expedition. Observations taken in 191 2 and 191

3

at 44 stations in Angola and 3 ifi Rhodesia are given
in tabular form.—Femand Chodat and A. Kotzareff :

The difference between pathological and normal sera
and the autophylactic property of the latter.—A.
Paillot : A new flageilosis of an insect and a process
of natural infection not hitherto described.—C.
Levaditi and S. Nicolau : The persistence of the
neurovaccine in the testicle, the ovarv, and the lung
of animals having acquired anti-vaccinal immunity.

SVDNRY

Royal Society of New South Wales, luly 4.—

M

R. H. Cambage, president, in the chair.—G. J.
Burrows and F. Eastwood : Molecular solution volumes
in ethyl alcohol. The ;.ii«l>'.r>. i,:.v.. ^^^..^^^^r,,,\ the
den.sities of alcoholic : ic

compounds, and calculai n
volumes. It has been found ih;>

non-associated solute in alcohol (

in volume of 20 c.c. per gram molecule oi id

that a smaller contraction indicates that h?

is associated in the liquid state.—E. Cheel : 1 v.

additional species of Leptospermum. Two additiou'

species of plants belonging to the tea-tree gnjup were
described. One sjxjcies, namely, Leptospermum
coriaceum, was originally described by liaron von
Mueller as a distinct species, but was afterwards
merged as a synonym witn the common " sand si •>

or coastal tea-tree of N. S. Wales (L, lavtg'

Certain structural characters, hawever, as wcii a.'»

geographical range from Sandringham in Victoria

through Murray Bridge in S. Australir' " ' '-I'l" -"

the Transcontinental Line, serve to (

species. The second species, which i...., ... -

the " small-fruited tea-tree " (L. mtcrocarpum) is

confined chiefly to the northern parts of N. S. Wales
and Queensland. It has smooth whip-stick-like

branches, and sheds its bark like some of the ^urn-

trees.—A. R. Penfold : The essential oils of Call

slemon lanceolatus a.nd C.viminalis. The essential on
from two well-known " bottle brushes," Callisttmon

/aMC«o/a/j/sandC.t'm»na/i5,weredescribed. The former
inhabits the swampy situations of the coast extending

to about Gloucester, while the latter is a denizen of

the banks of the rivers of the far north coast and
extends into Queensland. The essential oils were of

a pale yellow colour, and were practically identical

with a medicinal eucalyptus oil. Unfortunately, the

low percentage yield of oil, 02 per cent., precludes

their successful exploitation, despite their abundance,
on account of the higher yield of 2 to 3 per cent

obtainable from the eucalypts.

Official Publications Received.

UnlversUlKl Nacional ile La Plata Museo. Habitontea Neoliticot d<l

lago Buenos Aires: Documeutoti parm la Antroiologia fwica de la

Patagonia Austral. Per Dr. Josi Imbelloni. Pp. S5-U0. (Buenos

Bernice P. Bisbop Museum. Bulletin 4 : Report of the Director for

1922. By Herbert E. Gregory. Pp. 38. (Honolulu, Hawaii.)

Lougbborough College, I ' ' "lire. Calendar, Session l?2»-24.

Pp. xiv + 213+ 5 plates. (1 n.)

Prospectus of University be Municipal College of Techno-

logy, Manchester. Session i.'i.>--4. i'p. 22.'>.
»<- -i-- •• >

Department of the Interior: Bureau of K • n, IMS,

No. 8: Sipniticant Movements in City St-: : W. 8.

Deffenbaujth. Pp.28. (Wa-shington : Govenui.'

n

State of Illinois. Department of Regi.stration an.: on

of the Natural Hi.story Survey. Bulletin, Vol. 14. .rt

on a Forestrv Survey of Illinois, By Kol>ert I" 77

+ 27 plates. " Bulletin, VoL 14, Art. y : The 1 -n

Ion Concentratioii in connection with Pre.- •».

By Victor E. Shelford. Pp. iv + 37Vt-395. (Uri>ans, m.j
Field .Aluiieum of Natural History. Report Seriea, Vol. 6, Na

Annual Report of the Direct^or to the Boani of Trustees for the Ye*r l;-;-

(Publication 213.) Pp. v+ 82-ie3. (Chicago )

Field Museum of Natural History. Antliropological Series, Vol. 6,

No. 5: The Uor>ewell Mound Group of Ohio. By Warren K. Mwrehead.
(Publication 211.) Pp. "5-lS.')+ 48 plate-o. Anthropological S " 14,

No. 2 : The Tinguian ; Social, Religious, and Economic Lii> ne

Tribe. By Fay-Cooper Cole ; with a Chapter on Music 1;. .e.

(Publication 2W.) Pp. vi+ 231-4l»3+S3 plates. (Chicago.)

Merchant Venturers' Technical College. Calendar for the Sixty-eighth

Session, 1923-24. Pp. .53. (Bristol.) <W.

irniversita Comuj^rciale Luigi Bocconi. Annuario 11»22-1923. Pp. 204.

(Milano.)
Jamaica. Annual Report of the Department of Agriculture for the

Year ended Slst December 1922. Pp. 35. (Kingston, Jamaica.)

British L^ion : Officers' Benevolent Department. Third Annual

Report and Account-s, for the Year ending Slst December l-.ei Pp. 20.

(London : 48 Qrosvenor Square.)
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The Electrical Structure of Matter.^

By Prof. Sir Ernest Rutherford^ D.Sc, LL.D., Ph.D., F.R.S., President of the British Association.

IT was in 1896 that this Association last met in Liver-

pool, under the presidency of the late Lord Lister,

that great pioneer in antiseptic surgery, whose memory
is held in affectionate remembrance by all nations.

His address, which dealt mainly with the history of the

application of antiseptic methods to surgery and its

connexion with the work of Pasteur, that prince of

experimenters, whose birth has been so fittingly cele-

brated this year, gave us in a sense a completed page

of brilliant scientific history. At the same time, in

his opening remarks, Lister emphasised the importance

of the discovery by Rontgen of a new type of radiation,

the X-rays, which we now see marked the beginning

of a new and fruitful era in another branch of science.

The visit to Liverpool in i8g6 was for me a memorable
occasion, for it was here that I first attended a meeting
of this Association, and here that I read my first

scientific paper. But of much more importance, it

was here that I benefited by the opportunity, which
these gatherings so amply afford, of meeting for the

first time many of the distinguished scientific men of

Great Britain and the foreign representatives of science

who were the guests of this city on that occasion. The
year 1896 has always seemed to me a memorable one
tor other reasons, for on looking back with some sense

of perspective we cannot fail to recognise that the last

Liverpool meeting marked the beginning of what has

been aptly termed the heroic age of physical science.

Never before in the history of physics has there been
witnessed such a period of intense activity when dis-

I overies of fundamental importance have followed one
mother with such bewildering rapidity.

The discovery of X-rays by Rontgen had been pub-
lished to the world in 1895, while the discovery of the

radioactivity of uranium by Becquerel was announced
early in 1896. Even the most imaginative of our
scientific men could never have dreamed at that time
of the extension of our knowledge of the structure of

matter that was to develop from these two fundamental
discoveries, but in the records of the Liverpool meeting
we see the dawning recognition of the possible conse-
cjuences of the discovery of X-rays, not only in their ap-
plication to medicine and surgery-, but also as a new and
powerful agent for attacking some of the fundamental
problems of physics. The address of Sir J. J. Thomson,
president of Section A, was devoted mainly to a dis-

cussion of the nature of the X-rays, and the remarkable
l)ropertics induced in gases by the passage of X-rays
through them—the beginning of a new and fruitful

branch of study.

In applied physics, too, this year marked the begin-
ning of another advance. In the discussion of a paper

' Inaugural address delivered to the British Association at Liverpool on
September u.

which I had the honour to read, on a new magnetic
detector of electrical waves, the late Sir William Preece

told the meeting of the successful transmission of

signals for a few hundred yards by electric waves
which had been made in England by a young Italian,

G. Marconi. The first public demonstration of signal-

ling for short distances by electric waves had been given

by Sir Oliver Lodge at the Oxford Meeting of this

Association in 1894. It is startling to recall the

rapidity of the development from such small beginnings

of the new method of wireless intercommunication over
the greatest terrestrial distances. In the last few years

this has been followed by the even more rapid growth
of the allied subject of radiotelephony as a practical

means of broadcasting speech and music to distances

only limited by the power of the transmitting station.

The rapidity of these technical advances is an illus-

tration of the close interconnexion that must exist

between pure and applied science if rapid and sure

progress is to be made. The electrical engineer has

been able to base his technical developments on the

solid foundation of Maxwell's electromagnetic theory
and its complete verification by the researches of Hertz,

and also by the experiments of Sir Oliver Lodge in the

University of Liverpool—a verification completed long

before the practical possibilities of this new method of

signalling had been generally recognised. The later

advances in radiotelegraphy and radiotelephony have
largely depended on the application of the results of

fundamental researches on the properties of electrons,

as illustrated in the use of the thermionic valve or

electron tube which has proved such an invaluable

agent for both the transmission and reception of

electric waves.

It is of great interest to note that the benefits of this

union of pure and applied research have not been
one-sided. If the fundamental researches of the

workers in pure science supply the foundations on
which the applications are surely built, the successful

practical application in turn quickens and extends the

interest of the investigator in the fundamental problem,

while the development of new methods and appliances

required for technical purposes often provides the

investigator with means of attacking still more difficult

questions. This important reaction between pure and
applied science can be illustrated in many branches of

knowledge. It is particularly manifest in the industrial

development of X-ray radiography for therapeutic and
industrial purposes, where the development on a large

scale of special X-ray tubes and improved methods of

excitation has given the physicist much more efficient

tools to carry out his researches on the nature of the

rays themselves and on the structure of the atom. In
this age no one can draw any sharp line of distinction

L4
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between the importance of so-called pure and applied

research. Both are equally essential to progress, and

we cannot but recognise that without flourishing

schools of research on fundamental matters in our

universities and scientific institutions technical research

must tend to wither. Fortunately there is little need

to labour this i)oint at the moment, for the importance

of a training in pure research has been generally recog-

nised. The Department of Scientific and Industrial

Research has made a generous provision of grants to

train qualified young men of promise in research

methods in our scientific institutions, and has aided

special fundamental researches which are clearly

beyond the capacity of a laboratory to finance from

its own funds. Those who have the responsibility of

administering the grants in aid of research for both

pure and applied science will need all their wisdom and

experience to make a wise allocation of funds to secure

the maximum of results for the minimum of expenditure.

It is fatally easy to spend much money in a direct frontal

attack on some technical problem of importance when
the solution may depend on some addition to knowledge

which can be gained in some other field of scientific

inquiry possibly at a trifling cost. It is not in any
sense my purpose to criticise those bodies which ad-

minister funds for fostering pure and applied research,

but to emphasise how difficult it is to strike the correct

balance between the expenditure on pure and applied

science in order to achieve the best results in the long run.

It is my intention here to refer very briefly to some
of the main features of that great advance in know-

ledge of the nature of electricity and matter which

is one of the salient features of the interval since the

last meeting of this Association in Liverpool.

In order to view the extensive territory which has

been conquered by science in this interval, it is desirable

to give a brief summary of the state of knowledge of

the constitution of matter at the beginning of this

epoch. Ever since its announcement by Dalton the

atomic theory has steadily gained ground, and formed

the philosophic basis for the explanation of the facts

of chemical combination. In the early stages of its

application to physics and chemistry it was unnecessary

to have any detailed knowledge of the dimensions

or structure of the atom. It was only necessary to

assume that the atoms acted as individual units, and
to know the relative masses of the atoms of the different

elements. In the next stage, for example, in the

kinetic theory of gases, it was possible to explain the

main properties of gases by supposing that the atoms
of the gas acted as minute perfectly elastic spheres.

During this period, by the application of a variety of

methods, many of which were due to Lord Kelvin,

rough estimates had been obtained of the absolute

dimensions and mass of the atoms. These brought out

the minute size and mass of the atom and the enormous
number of atoms necessary to produce a detectable

effect in any kind of measurement. From this arose

the general idea that the atomic theory must of

necessity for ever remain unverifiable by direct ex-

periment, and for this reason it was suggested by one
school of thought that the atomic theory should be
banished from the teaching of chemistry, and that the

law of multiple proportions should be accepted as the

ultimate fact o£ chemistry.

Wliile the vaguest ideas were held as to the possiM-

structure of atoms, there was a general belief ani _

the more philosophically minded that the atoms ol

the elements could not t)e regarded as simple un-

connected units. The periodic variations of ?'<•

proi)erties of the elements brought out by Mendrl- 1

were only explicable if atoms were similar struct i.r- ^

in some way constructed of similar material, \\ir

shall see that the problem of the constitution of atoms
is intimately connected with our conception of the

nature of electricity. The wonderful success of the

electromagnetic theory had concentrated attention on
the medium or ether surrounding the conductor of

electricity, and little attention had l)een paid to the

actual carriers of the electric current itself. At the

same time the idea was generally g:i'
'

an explanation of the results of Far.i .

on electrolysis was only possible on the assunipii.n

that electricity, like matter, was atomic in nature.

The name " electron " had even been given to this

fundamental unit by Johnstone Stoney, and its

magnitude roughly estimated, but the full recognition

of the significance and importance of this conception

belongs to the new epoch.

For the clarifying of these somewhat vague ideas,

the proof in 1897 of the independent existence of the

electron as a mobile electrified unit, of mass minute
compared with that of the lightest atom, was of

extraordinary importance. It was soon seen that the

electron must be of a constituent of all the atoms of

matter, and that optical spectra had their origin in

their vibrations. The discovery of the electron and
the proof of its liberation by a variety of methods
from all the atoms of matter was of the utmost
significance, for it strengthened the view that the

electron was probably the common unit in the structure

of atoms which the periodic variation of the chemical

properties had indicated. It gave for the first time

some hope of the success of an attack on that most
fundamental of all problems—the detailed structure of

the atom. In the early development of this subject

science owes much to the work of Sir J. J. Thomson,
both for the boldness of his ideas and for his ingenuity

in developing methods for estimating the number of

electrons in the atom, and in probing its structure.

He early took the view that the atom must be an
electrical structure, held together by electrical forces,

and showed in a general way lines of possible ex-

planation of the variation of physical and chemical

properties of the elements, exemplified in the jjeriodic

law.

In the meantime our whole conception of the atom
and of the magnitude of the forces which held it

together were revolutionised by the study of radio-

activity. The discovery of radium was a great step

in advance, for it provided the experimenter with

powerful sources of radiation specially suitable for

examining the nature of the characteristic radiations

which are emitted by the radioactive bodies in general.

It was soon shown that the atoms of radioactive matter

were undergoing spontaneous transformation, and that

the characteristic radiations emitted, namely, the a-, /?-,

and y-rays, were an accompaniment and consequence

of these atomic explosions. The wonderful succession

of changes that occur in uranium and thorium, more



Supplevient to ''Nature'' September i<„ 1923 411

than thirty in number, was soon disclosed and simply in-

terpreted on the transformation theory. The radioactive

elements provide us for the first time with a glimpse into

Nature's laboratory, and allow us to watch and study,

but not to control, the changes that have their origin in

the heart of the radioactive atoms. These atomic ex-

plosions involve energies which are gigantic compared

with those involved in any ordinary physical or chemical

process. In the majority of cases an a-particle is

expelled at high speed, but in others a swift electron

is ejected often accompanied by a 7-ray, which is a

\-ery penetrating X-ray of high frequency. The proof

that the a-particle is a charged helium atom for the

first time disclosed the importance of helium as one

of the units in the structure of the radioactive atoms,

and probably also in that of the atoms of most of the

ordinary elements. Not only then have the radio-

active elements had the greatest direct influence on

natural philosophy, but in subsidiary ways they have

provided us with experimental methods of almost equal

importance. The use of a-particles as projectiles with

which to explore the interior of the atom has definitely

exhibited its nuclear structure, has led to artificial

disintegration of certain light atoms, and promises to

yield more information yet as to the actual structure

of the nucleus itself.

The influence of radioactivity has also extended to

yet another field of study of fascinating interest. We
have seen that the first rough estimates of the size

and mass of the atom gave little hope that we could

detect the effect of a single atom. The discovery that

the radioactive bodies expel actual charged atoms of

helium with enormous energy altered this aspect of

the problem. The energy associated with a single

a-particle is so great that it can readily be detected by

a variety of methods. Each a-particle, as Sir William

Crookes first showed, produces a flash of light easily

\ isible in a dark room when it falls on a screen coated

with crystals of zinc sulphide. This scintillation

method of counting individual particles has proved

invaluable in many researches, for it gives us a method

of unequalled delicacy for studying the effects of single

atoms. The a-particle can also be detected electrically

or photographically, but the most powerful and

beautiful of all methods is that perfected by Mr.

C. T. R. Wilson for observing the track through a gas,

not of an a-particle alone, but of any type of penetrating

radiation which produces ions or of electrified particles

along its path. The method is comparatively simple,

depending on the fact, first discovered by him, that

a gas saturated with moisture is suddenly cooled

vcich of the ions produced by the radiation becomes

the nucleus of a visible drop of water. The water-

drops along the track of the a-particle are clearly

\ isible to the eye, and can be recorded photographically,

'i'hese beautiful photographs of the effect produced by
single atoms or single electrons appeal, I think, greatly

to all scientific men. They not only afford con-

vincing evidence of the discrete nature of these particles,

but also give us new courage and confidence that the

scientific methods of experiment and deduction are to

be relied upon in this field of inquiry ; for many of the

essential points brought out so clearly and concretely

I these photographs were correctly deduced long before

uch confirmatory photographs were available. At the

same time, a minute study of the detail disclosed in

these photographs gives us most valuable information
and new clues on many recondite effects produced by
the passage through matter of these flying projectiles

and penetrating radiations.

In the meantime a number of new methods had been
devised to fix with some accuracy the mass of the
individual atom and the number in any given quantity
of matter. The concordant results obtained by widely
different physical principles gave great confidence in

the correctness of the atomic idea of matter. The
method found capable of most accuracy depends on
the definite proof of the atomic nature of electricity

and the exact valuation of this fundamental unit of

charge. We have seen that it was early surmised that
electricity was atomic in nature. This view was con-
firmed and extended by a study of the charges carried
by electrons, a-particles, and the ions produced in gases
by X-rays and the rays from radioactive matter. It

was first shown by Townsend that the positive or
negative charge carried by an ion in gases was invariably
equal to the charge carried by the hydrogen ion in
the electrolysis of water, which we have seen was
assumed, and assumed correctly, by Johnstone Stoney
to be the fundamental unit of charge. Various methods
were devised to measure the magnitude of this funda-
mental unit ; the best known and most accurate is

Millikan's, which depends on comparing the pull of

an electric field on a charged droplet of oil or mercury
with the weight of the drop. His experiments gave a
most convincing proof of the correctness of the electronic

theory, and gave a measure of this unit, the most
fundamental of all physical units, with an accuracy
of about one in a thousand. Knowing this value, we
can by the aid of electrochemical data easily deduce
the mass of the individual atoms and the number of

molecules in a cubic centimetre of any gas with an
accuracy of possibly one in a thousand, but certainly
better than one in a hundred. When we consider the
minuteness of the unit of electricity and of the mass
of the atom, this experimental achievement is one of

the most notable even in an era of great advances.
The idea of the atomic nature of electricity is very

closely connected with the attack on the problem of
the structure of the atom. If the atom is an electrical

structure it can only contain an integral number of

charged units, and, since it is ordinarily neutral, the
number of units of positive charge must equal the
number of negative. One of the main difficulties in

this problem has been the uncertainty as to the relative

part played by positive and negative electricity in the
structure of the atom. We know that the electron

has a negative charge of one fundamental unit, while
the charged hydrogen atom, whether in electrolysis

or in the electric discharge, has a charge of one positive

unit. But the mass of the electron is only 1/1840 of

the mass of the hydrogen atom, and though an ex-
tensive search has been made, not the slightest evidence
has been found of the existence of a positive electron

of small mass like the negative. In no case has a
positive charge been found associated with a mass less

than that of the charged atom of hydrogen. This
difference between positive and negative electricity is

at first sight very surprising, but the deeper we pursue
our inquiries the more this fundamental difference
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Ijetwcen the units of positive and negative electricity

is emphasised. In fact, as we shall see later, the atoms

are quite unsymmetrical structures with regard to the

positive and negative units contained in them, and
indeed it seems certain that if there were not this

difference in mass Iwtween the two units, matter, as

we know it, could not exist.

It is natural to inquire what explanation can be

given of this striking difference in mass of the two
units. I think all scientific men are convinced that the

small mass of the negative electron is to be associated

entirely with the energy of its electrical structure,

so that the electron may be regarded as a disembodied

atom of negative electricity. We know that an
electron in motion, in addition to possessing an electric

field, also generates a magnetic field around it, and
energy in the electromagnetic form is stored in the

medium and moves with it. This gives the electron

an apparent or electrical mass, which, while nearly

constant for slow speeds, increases rapidly as its velocity

approaches that of light. This increase of mass is in

good accord with calculation, whether based on the

ordinary electrical theory or on the theory of relativity.

Now we know that the hydrogen atom is the lightest

of all atoms, and is presumably the simplest in structure,

and that the charged hydrogen atom, which we shall

see is to be regarded as the hydrogen nucleus, carries

a unit positive charge. It is thus natural to suppose
that the hydrogen nucleus is the atom of positive

electricity, or positive electron, analogous to the

negative electron, but differing from it in mass.

Electrical theory shows that the mass of a given charge

of electricity increases with the concentration, and the

greater mass of the hydrogen nucleus would be
accounted for if its size were much smaller than that

of the electron. Such a conclusion is supported by
evidence obtained from the study of the close collisions

of a-particles with hydrogen nuclei. It is found that

the hydrogen nucleus must be of minute size, of radius

less than the electron, which is usually supposed to be
about 10""^' cm.; also the experimental evidence is

not inconsistent with the -view that the hydrogen
nucleus may actually be much smaller than the electron.

While the greater mass of the positive atom of electricity

may be explained in this way, we are still left with the

enigma why the two units of electricity should differ

so markedly in this respect. In the present state of

our knowledge it does not seem possible to push this

inquiry further, or to discuss the problem of the

relation of these two units.

We shall see that there is the strongest evidence
that the atoms of matter are built up of these two
electrical units, namely the electron and the hydrogen
nucleus or proton, as it is usually called when it forms
part of the structure of any atom. It is probable
that these two are the fundamental and indivisible

units which build up our universe, but we may reserve

in our mind the possibility that further inquiry may
some day show that these units are complex, and
divisible into even more fundamental entities. On the
views we have outlined, the mass of the atom is the
sum of the electrical masses of the individual charged
units composing its structure, and there is no need to
assume that any other kind of mass exists. At the
same time, it is to be borne in mind that the actual

mass of an atom may f)c somewhat less than the st;

of the masses of c:omponcnt positive and n<

electrons when in the free state. On account
very close proximity of the charged units in the nu« it

of an atom, and the consequent disturl>ance of tl

electric and magnetic fields surrounding them, such
decrease of mass is to be anticipated on gen«ml iiw

retical grounds.

We must now look hack again to the eain. •

of the present epoch in order to trace the develf-

of our ideas on the detailed structure of the

That electrons as such were important const:

was clear by 1900, but little real pr'

until the part played by the positi.

made clear. New light was thrown on thi>

examining the deviation of a-particles v

passed through the atoms of matter. It wa.s

that occasionally a swift o-particle was deflects >

its rectilinear path through more than a right

by an encounter with a single atom. In such a C'

the laws of dynamics ordinarily apply, and the r^

between the velocities of the colliding atoms ikk
and after collision are exactly the same as if the tv

colliding particles are regarded as perfectly >

'

spheres of minute dimensions. It must, howe\
borne in mind that in these atomic collisions t;

no question of mechanical impacts such as we oi

with ordinary matter. The reaction between the tvr-

particles occurs through the intermediary of the pow(
ful electric fields that surround them. Beautif

photographs illustrating the accuracy of these laws >

collision between an a-particle and an atom have be«

obtained by Messrs. Wilson, Blackett, and other

while Mr. Wilson has recently obtained many strikii

illustrations of collisions between two electrons. R
membering the great kinetic energy of the a-partirl.

its deflexion through a large angle in a single ;

•

encounter shows clearly that ver}' intense defli

forces exist inside the atom. It seemed clear tli.

electric -fields of the required magnitude could i

obtained only if the main charge of the atom wc:

concentrated in a minute nucleus. From this aro-

the conception of the nuclear atom, now so well known,
in which the heart of the atom is supposed to consist

of a minute but massive nucleus, carrj'ing a positi\e

charge of electricity, and surrounded at a distance by
the requisite number cf electrons to form a neutral

atom.

A detailed study of the scattering of a-particles ;

different angles, by Geiger and Marsden, showed th.

the results were in close accord \nth this theory, ai

that the intense electric forces near the nucleus varit <

;

according to the ordinary- inverse square law. 1;

addition, the experiments allowed us to fix an upp'

limit for the dimensions of the nucleus. For a hea\

atom like that of gold the radius of the nucleus,

supposed to be spherical, was less than one-thousandt

of the radius of the complete atom surrounded by i'

electrons, and certainly less than 4x10-^2 ^-n^ \

the atoms were found to show this nuclear structur'

and an approximate estimate was made of the nuclea:

charge of different atoms. This type of nuclear atom,

based on direct experimental evidence, possesses son

very simple properties. It is obvious that the numbi

of units of resultant positive charge in the nucleus
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fixes the number of the outer planetary electrons in

the neutral atom. In addition, since these outer

electrons are in some way held in equilibrium by the

attractive forces from the nucleus, and, since we are

confident from general physical and chemical evidence

at all atoms of any one element are identical in their

temal structure, it is clear that their arrangement
d motion must be governed entirely by the magnitude
the nuclear charge. Since the ordinary chemical
d physical properties are to be ascribed mainly to

e configuration and motion of the outer electrons, it

'ollows that the properties of an atom are defined by
a whole number representing its nuclear charge. It

thus becomes of great importance to determine the

value of this nuclear charge for the atoms of all the

elements.

Data obtained from the scattering of a-particles,

and also from the scattering of X-rays by light elements,

indicated that the nuclear charge of an element was
numerically equal to about half the atomic weight in

terms of hydrogen. It was fairly clear from general

evidence that the hydrogen nucleus had a charge one,

and the helium nucleus (the a-particle) a charge two.

t this stage another discovery of great importance
Tovided a powerful method of attack on this problem,
he investigation by Laue on the diffraction of

rays by crystals had shown definitely that X-rays
were electromagnetic waves of much shorter wave-
length than light, and the experiments of Sir William
Bragg and W. L. Bragg had provided simple methods
for studying the spectra of a beam of X-rays. It was
found that the spectrum in general shows a continuous

background on which is superimposed a spectrum of

l)right lines. At this stage H. G. J. Moseley began a

research with the intention of deciding whether the

properties of an element depended on its nuclear charge

rather than on its atomic weight as ordinarily supposed.
For this purpose the X-ray spectra emitted by a number
of elements were examined and found to be all similar

in type. The frequency of a given line was found to

\ary very nearly as the square of a whole number which
varied by unity in passing from one element to the

next. Moseley identified this whole number with the

atomic or ordinal number of the elements when arranged
in increasing order of atomic weight, allowance being

made for the known anomalies in the periodic table and
for certain gaps corresponding to possible but missing

elements. He concluded that the atomic number of

an element was a measure of its nuclear charge, and the

correctness of this deduction has been recently verified

by Chadwick by direct experiments on the scattering of

a-particles. Moseley 's discovery is of fundamental im-
portance, for it not only fixes the numl)er of electrons in

all the atoms, but also shows conclusively that the pro-
perties of an atom, as had been surmised, are determined
not by its atomic weight but by its nuclear charge. A
relation of unexpected simplicity is thus found to hold
between the elements. . No one could have anticipated
that with few exceptions all atomic numbers between
hydrogen i, and uranium 92, would correspond to
known elements. The great power of Moseley's law in

fixing the atomic number of an element is well illus-

trated by the recent discovery by Coster and Ilevesy in

Copenhagen of the missing element of atomic number
72, which they have named " hafnium."

Once the salient features of the structure of atoms
have been fixed and the number of electrons known,
the further study of the structure of the atom falls

naturally into two great divisions : one, the arrange-

ment of the outer electrons which controls the main
physical and chemical properties of an element, and the

other, the structure of the nucleus on which the mass
and radioactivity of the atom depend. On the nuclear

theory the hydrogen atom is of extreme simplicity, con-

sisting of a singly-charged positive nucleus with only
one attendant electron. The position and motions of

the single electron must account for the complicated
optical spectrum, and whatever physical and chemical

properties are to be attributed to the hydrogen atom.
The first definite attack on the problem of the electronic

structure of the atom was made by Niels Bohr. He
saw clearly that, if this simple constitution was assumed,
it is impossible to account for the spectrum of hydrogen
on the classical electrical theories, but that a radical

departure from existing views was necessary. For this

purpose he applied to the atom the essential ideas of

the quantum theory which had been developed by
Planck for other purposes, and had been found of great

service in explaining many fundamental difficulties in

other branches of science. On Planck's theory, radia-

tion is emitted in definite units or quanta, in which
the energy E of a radiation is equal to }iv where v is the

frequency of the radiation measured by the ordinary

methods and h a universal constant. This quantum of

radiation is not a definite fixed unit like the atom of

electricity, for its magnitude depends on the frequency

of the radiation. For example, the energy of a
quantum is small for visible light, but becomes large

for radiation of high frequency corresponding to the

X-rays or the y-rays from radium.

Time does not allow me to discuss the underlying

meaning of the quantum theory or the difficulties con-

nected with it. Certain aspects of the difficulties were
discussed in the presidential address before this Associa-

tion by Sir Oliver Lodge at Birmingham in 1913. It

suffices to say that this theory has proved of great value

in several branches of science, and is supported by a

large mass of direct experimental evidence.

In applying the quantum theory to the structure of

the hydrogen atom Bohr supposed that the single

electron could move in a number of stable orbits, con-

trolled by the attractive force of the nucleus, without
losing energy by radiation. The position and character

of these orbits were defined by certain quantum rela-

tions depending on one or more whole numbers. It

was assumed that radiation was only emitted when the

electron for some reason was transferred from one stable

orbit to another of lower energy. In such a case it was
supposed that a homogeneous radiation was emitted of

frequency v determined by the quantum relation Y. — hv

where E was the difference of the energy of the electron

in the two orbits. Some of these possible orbits are

circular, others elliptical, with the nucleus as a focus,

while if the change of mass of the electron with velocity

is taken into account the orbits, as Sommerfeld showed,

depend on two quantum numbers, and are not closed,

but consist of a nearly elliptical orbit slowly rotating

round the nucleus. In this way it is possible not only

to account lor the series relations between the bright

lines of the hydrogen spectrum, but also to explain the
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fine structure of the lines and the very complicated

changes observed when the radiating atoms are ex-

posed in a strong magnetic or electric field. Under
ordinary conditions the electron in the hydrogen atom
rotates in a circular orbit close to the nucleus, but if

the atoms are excited by an electric discharge or other

suitable method, the electron may be displaced and
occupy any one of the stable positions specified by the

theory. In a radiating gas giving the complete

hydrogen spectrum there will be present many different

kinds of hydrogen atoms, in each of which the electron

describes one of the possible orbits specified by the

theory. On this view it is seen that the variety of

modes of vibration of the hydrogen atom is ascribed,

not to complexity of the structure of the atom, but to

the variety of stable orbits which an electron may
occupy relative to the nucleus. This novel theory of

the origin of spectra has been developed so as to apply
not to hydrogen alone but to all the elements, and has
been instrumental in throwing a flood of light on the

relations and origin of their spectra, both X-ray and
optical. The information thus gained has been applied

by Bohr to determine the distribution of the electrons

round the nucleus of any atom. The problem is ob-

viously much less complicated for hydrogen than for a
heavy atom, where each of the large number of electrons

present acts on the other, and where the orbits described

are much more intricate than the orbit of the single

electron in hydrogen. Notwithstanding the great diffi-

culties of such a complicated system of electrons in

motion, it has been possible to fix the quantum numbers
that characterise the motion of each electron, and to

form at any rate a rough idea of the character t)f the

orbit.

These planetary electrons divide themselves up into

groups, according as their orbits are characterised by
one or more equal quantum numbers. Without going

into detail a few examples may be given to illustrate

the conclusions which have been reached. As we have
seen, the first element, hydrogen, has a nuclear charge of

1 and I electron ; the second, helium, has a charge 2 and
2 electrons, moving in coupled orbits on the detailed

nature of which there is still some uncertainty. These
two electrons form a definite group, known as the K
group, which is common to all the elements except
hydrogen. For increasing nuclear charge the K group
of electrons retains its characteristics, but moves with
increasing speed, and approaches closer to the nucleus.

As we pass from helium of atomic number 2 to neon,

number 10, a new group of electrons is added consisting

of two sub-groups, each of four electrons, together

called the L group. This L group appears in all atoms
of higher atomic number, and, as in the case of the K
group, the speed of motion of the electrons mcreases,

and the size of their orbits diminishes with the atomic
number. When once the L group has been completed
a new and still more complicated M group of electrons

begins forming outside it, and a similar process goes on
until uranium, which has the highest atomic number, is

reached.

It may be of interest to try to visualise the concep-
tion of the atom we have so far reached by taking for

illustration the heaviest atom, uranium. At the centre
of the atom is a minute nucleus surrounded by a
swirling group of 92 electrons, all in motion in definite

1 lie a

not 1

piyj

orbits, and occupying but by no means filling a volum.
very large compared with that of the nucleus. S' : .

of the electrons describe nearly circular orbits r*

the nucleus ; others, orbits of a more elliptical

with axes rotating rapidly round the nucleus, i m,-

motion of the electrons in the diflerent groups is not
necessarily confined to a definite region of the atom,
but the electrons of one group may penetrate deeply
into the region mainly occupied by another grou|

~

thus giving a type of inter-connexion or couplir

between the various groups. The maximum sp<

'

any electron depends on the closeness of the appr
to the nucleus, but the outermost electron will have a

minimum speed of more than 1000 kilometres per

second, while the innermost K electrons have an
average speed of more than 150,000 kilometres '" •

second, or half the speed of light. When we vLsi

the extraordinary complexity of the electronic syMcin
we may be surprised that it has been possible to finrl

any order in the apparent medley of motions.
In reaching these conclusions, which we owe largely

to Prof. Bohr and his co-workers, ever>' available kind
of data about the different atoms has been taken into

consideration. A study of the X-ray spectra, in par-

ticular, affords information of great value as to the

arrangement of the various groups in the atom, whik
the optical spectrum and general chemical properties

are of great importance in deciding the arrangements
of the superficial electrons. While the solution of the

grouping of the electrons proposed by Bohr has been
assisted by considerations of this kind, it is not empirical

in character, but has been largely based on general

theoretical considerations of the orbits of electrons that

are physically possible on the generalised quantum
theory. The real problem involved may ht illustrated

in the following way. Suppose the gold nucleus be

in some way stripped of its attendant seventy-nine

electrons and that the atom is reconstituted by the

successive addition of electrons one by one. According

to Bohr, the atom will be reorganised in one way only, ™
and one group after another wUl successively form and j|
be filled up in the manner outlined. The nucleus atom *

has often been likened to a solar system where the sun

corresponds to the nucleus and the planets to the

electrons. The analogy, however, must not be pressed

too far. Suppose, for example, we imagined that some
large and swift celestial \-isitor traverses and escapes

from our solar system without any catastrophe to itstlf

or the planets. There will inevitably result permanent

changes in the lengths of the month and year, and our

system will never return to its original state. Contrast

this with the effect of shooting an electron or a-particle

through the electronic structure of the atom. The
motion of many of the electrons will be disturbed by

its passage, and in special cases an electron may be

removed from its orbit and hurled out of its atomic

system. In a short time another electron will fall into

the vacant place from one of the outer groups, and this

vacant place in turn will be filled up, and so on until

the atom is again reorganised. In all cases the final

state of the electronic system is the same as in the

beginning. This illustration also serves to indicate

the origin of the X-rays excited in the atom, for these

arise in the process of re-formation of an atom from

which an electron has been ejected, and the radiation
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of highest frequency arises when the electron is removed
from the K group.

It is possibly too soon to express a final opinion on

the accuracy of this theory which defines the outer

structure of the atom, but there can be no doubt that

Kt constitutes a great advance. Not only does it offer

a general explanation of the optical and X-ray spectra

of the atom, but it accounts in detail for many of the

most characteristic features of the periodic law of

Mendeleeff. It gives us for the first time a clear idea

of the reason for the appearance in the family of

elements of groups of consecutive elements with similar

chemical properties, such as the groups analogous to

the iron group and the unique group of rare earths.

The theory of Bohr, like all living theories, has not

only correlated a multitude of isolated facts known
about the atom, but has shown its power to predict

new relations which can be verified by experiment.

For example, the theory predicted the relations which
must subsist between the Rydberg constants of the

arc and spark spectra, and generally between all the

successive optical spectra of an element, a prediction

so strikingly confirmed by Paschen's work on the

spectrum of doubly ionised aluminium and Fowler's

worik on the spectrum of trebly ionised silicon. Finally,

it predicted with such great confidence the chemical

properties of the missing element, number 72, that it

gave the necessary incentive for its recent discovery.

While the progress of our knowledge of the outer

structure of atoms has been much more rapid than
could have been anticipated, we clearly see that only

a beginning has been made on this great problem, and
that an enormous amount of work is still required

before we can hope to form anything like a complete
picture even of the outer structure of the atom. We
may be confident that the main features of the structure

are clear, but in a problem of such great complexity
progress in detail must of necessity be difficult and
slow.

We have not so far referred to the very difficult

question of the explanation on this theory of the

chemical combination of atoms. In fact, as yet the

theory has scarcely concerned itself with molecular
structure. On the chemical side, however, certain

advances have already been made, notably by G. N.
Lewis, Kossel, and Langmuir, in the interpretation of

the chemical evidence by the idea of shared electrons,

which play a part in the electronic structure of two
combined atoms. There can be little doubt that the

next decade will see an intensified attack by physicists

und chemists on this very important but undoubtedly
very complicated question.

Before leaving this subject, it may be of interest to

refer to certain points in Bohr's theory of a more
philosophical nature. It is seen that the orbits and
energies of the various groups of electrons can be
specified by certain quantum numbers, and the nature
if the radiation associated with a change of orbit can
l)e defined. But at the same time we cannot explain
why these orbits are alone permissible under normal
conditions, or understand the mechanism by which
radiation is emitted. It may be quite possible to

formulate accurately the energy relation of the electrons

in the atom on a simple theory, and to explain in

considerable detail all the properties of an atom,

without any clear understanding of the underlying

processes which lead to these results. It is natural to

hope that with advance of knowledge we may be able

to grasp the details of the process which leads to the

emission of radiation, and to understand why the orbits

of the electrons in the atom are defined by the quantum
relations. Some, however, are inclined to take the

view that in the present state of knowledge it may be
quite impossible in the nature of things to form that

detailed picture in space and time of successive events

that we have been accustomed to consider as so im-
portant a part of a complete theory. The atom is

naturally the most fundamental structure presented

to us. Its properties must explain the properties of

all more complicated structures, including matter in

bulk, but we may not, therefore, be justified in expect-

ing that its processes can be explained in terms of

concepts derived entirely from a study of molar
properties. The atomic processes involved may be so

fundamental that a complete understanding may be
denied us. It is early yet to be pessimistic on this

question, for we may hope that our difficulties may any
day be resolved by further discoveries.

We must now turn our attention to that new and
comparatively unexplored territory, the nucleus of

the atom. In a discussion on the structure of the

atom ten years ago, in answer to a question on the

structure of the nucleus, I was rash enough to say

that it was a problem that might well be left to the

next generation, for at that time there seemed to be

few obvious methods of attack to throw light on its

constitution. While much more progress has been
made than appeared possible at that time, the problem
of the structure of the nucleus is inherently more
difficult than the allied problem already considered of

the structure of the outer atom, where we have a

wealth of information obtained from the study of

light and X-ray spectra and from the chemical pro-

perties to test the accuracy of our theories.

In the case of the nucleus, we know its resultant

charge, fixed by Moseley's law, and its mass, which is

very nearly equal to the mass of the whole atom,
since the mass of the planetary electrons is relatively

very small and may for most purposes be neglected.

We know that the nucleus is of size minute compared
with that of the whole atom, and can with some con-

fidence set a maximum limit to its size. The study
of radioactive bodies has provided us with very valu-

able information on the structure of the nucleus, for

we know that the a- and /^-particles must be expelled

from it, and there is strong evidence that the very

penetrating y-rays represent modes of vibration of

the electrons contained in its structure. In the long

series of transformations which occur in the uranium
atom, eight o-particles are emitted and six electrons,

and it seems clear that the nucleus of a heavy atom
is built up, in part at least, of helium nuclei and
electrons. It is natural to suppose that many of the

ordinary stable atoms are constituted in a similar way.

It is a matter of remark that no indication has been

obtained that the lightest nucleus, namely, that of

hydrogen, is liberated in these transformations, where the
processes occurring are of so fundamental a character.

At the same time, it is evident that the hydrogen
nucleus must be a unit in the structure of some atoms,
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I
and this has been confirmed by direct experiment.

Dr. Chadwick and I have observed that swift hydrogen

niitlci arc released from the elements l>oron, nitrogen,

fluorine, sodium, aluminium, and phosphorus when
they are lM)mlmrded by swift tt-{)artic:lcs, and there is

little room for doubt that these hydrogen nuclei form

an essential part of the nuclear structure. The speed

of ejection of these nuclei depends on the velocity

of the a-particle and on the element bombarded. It

is of interest to note that the hydrogen nuclei are

liberated in all directions, but the speed in the back-

ward direction is always somewhat less than in the

direction of the o-particle. Such a result receives a

simple explanation if we suppose that the hydrogen

nuclei are not built into the main nucleus but exist

as satellites probably in motion round a central core.

There can be no doubt that bombardment by
a-particles has effected a veritable disintegration of

the nuclei of this group of elements. It is significant

that the liberation of hydrogen nuclei only occurs in

elements of odd atomic number, namely, 5, 7, 9, 11, 13,

15, the elements of even number appearing quite un-

affected. P'or a collision of an a-particle to be effective,

it must either pass close to the nucleuS or actually

penetrate its structure. The chance of this is ex-

cessively small on account of the minute size of the

nucleus. For example, although each individual

a-particle will pass through the outer structure of more
than 100,000 atoms of aluminium in its path, it is

only about one a-particle in a million that gets close

enough to the nucleus to effect the liberation of its

hydrogen satellite.

This artificial disintegration of elements by a-particles

takes place only on a minute scale, and its observation

has only been possible by the counting of individual

swift hydrogen nuclei by the scintillations they produce

in zinc sulphide.

These experiments suggest that the hydrogen nucleus

or proton must be one of the fundamental units which

build up a nucleus, and it seems highly probable that

the helium nucleus is a secondary building unit com-
posed of the very close union of four protons and two
electrons. The view that the nuclei of all atoms are

ultimately built up of protons of mass nearly one and
of electrons has been strongly supported and extended

by the study of isotopes. It was early observed that

some of the radioactive elements which showed distinct

radioactive properties were chemically so alike that

it was impossible to effect their separation when mixed
together. Similar elements of this kind were called
" isotopes " by Soddy, since they appeared to occupy
the same place in the periodic table. For example, a
number of radioactive elements in the uranium and
thorium series have been found to have physical and
chemical properties identical with those of ordinary

lead, but yet to have atomic weights differing from
ordinary lead, and also distinctive radioactive pro-

perties. The nuclear theory of the atom offers at

once a simple interpretation of the relation between
isotopic elements. Since the chemical properties of

an element are controlled by its nuclear charge and
little influenced by its mass, isotopes must correspond
to atoms with the same nuclear charge but of different

nuclear mass. Such a view also offers a simple
explanation why the radioactive isotopes show different

radioactive properties, for it is to be anticipated that

the stability of a nucleus will be much influenced by
its mass and arrangement.

Our knowledge of isotopes has been widely extended
in the last few years by Aston, who has devised an
accurate direct method for showing the presence of

i.sotopes in the ordinary' elements. He has found that

some of the elements are " pure "

—

i.t. consist of at'?!-

of identical mass—while others contain a mr
two or more isotopes. In the case of the

elements, the atomic mass, as ordinarily measured by

the chemist, is a mean value depending on the atomic
masses of the individual isotoyjes and their relative

abundance. These investigations have not only shown
clearly that the number of distinct species of atoms b
much greater than was supposed, but have also brought
out a relation Ijetween the elements of great interest

and importance. The atomic masses of the isotopes

of most of the elements examined have been found,

to an accuracy of about one in a thousand, to be

whole numbers in terms of oxygen, 16. This indicates

that the nuclei are ultimately built up of protons of

mass very nearly i and of electrons. It is natural

to suppose that this building unit is the hydrogen
nucleus, but that its average mass in the complex
nucleus is somewhat less than its mass in the free state

owing to the close packing of the charged units in the

nuclear structure. We have already seen that the

helium nucleus of mass 4 is probably a secondary unit

of great importance in the building up of many atoms,

and it may be that other simple combinations of

protons and electrons of mass 2 and 3 occur in the

nucleus, but these have not been observed in the free

state.

While the mass of the majority of the isotopes are

nearly whole numbers, certain cases have been observed

by Aston where this rule is slightly departed from.

Such variations in mass may ultimately prove of great

importance in throwing light on the arrangement and
closeness of packing of the protons and electrons, and

for this reason it is to be hoped that it may soon prove

possible to compare atomic masses of the elements

with much greater precision even than at present.

While we may be confident that the proton and the

electron are the ultimate units which take part in the

building up of all nuclei, and can deduce with some
certainty the number of protons and electrons in the

nuclei of all atoms, we have little, if any, information

on the distribution of these units in the atom or on

the nature of the forces that hold them in equilibrium.

While it is known that the law of the inverse square

holds for the electrical forces some distance from the

nucleus, it seems certain that this law breaks down
inside the nucleus. A detailed study of the collisions

between o-particles and hydrogen atoms, where the

nuclei approach ver)- close to each other, shows that

the forces between nuclei increase ultimately much
more rapidly than is to be expected from the law of the

inverse square, and it may be that new and unexpected

forces may come into importance at the ver\- small

distances separating the protons and electrons in the

nucleus. Until we gain more information on the

nature and law of variation of the forces inside the

nucleus, further progress on the detailed structure of

the nucleus may be difficult. At the same time, there
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are still a number of hopeful directions in which an
attack may be-made on this most difficult of problems.

J
A detailed study of the y-rays from radioactive bodies

lay be expected to yield information as to the motion
the electrons inside the nucleus, and it may be, as

^llis has suggested, that quantum laws are operative

iside as well as outside the nucleus. From a study
)f the relative proportions of the elements in the

'earth's crust, Harkins has shown that elements of

even atomic number are much more abundant than
elements of odd number, suggesting a marked difference

of stability in these two classes of elements. It seems
probable that any process of stellar evolution must be

intimately connected with the building up of complex
nuclei from simpler ones, and its study may thus be

expected to throw much light on the evolution of the

elements.

The nucleus of a heavy atom is undoubtedly a very

complicated system, and in a sense a world of its own,
Kttle, if at all, influenced by the ordinary physical and
chemical agencies at our command. When we consider

the mass of a nucleus compared with its volume it seems
certain that its density is many billions of times that

of our heaviest element. Yet, if we could form a
magnified picture of the nucleus, we should expect that

it would show a discontinuous structure, occupied but
not filled by the minute building units, the protons and
electrons, in ceaseless rapid motion controlled by their

mutual forces.

Before leaving this subject it is desirable to say a
few words on the important question of the energy
relations involved in the formation and disintegration

of atomic nuclei, first opened up by the study of

radioactivity. For example, it is well known that the

total evolution of energy during the complete disinte-

gration of one gram of radium is many millions of

times greater than in the complete combustion of an
equal weight of coal. It is known that this energy is

initially mostly emitted in the kinetic form of swift a-

and /i-particles, and the energy of motion of these

bodies is ultimately converted into heat when they
are stopped by matter. Since it is believed that the
radioactive elements are analogous in structure to

the ordinary inactive elements, the idea naturally arose

that the atoms of all the elements contained a similar

concentration of energy, which would be available for

use if only some simple method could be discovered of

promoting and controlling their disintegration. This
possibility of obtaining new and cheap sources of

energy for practical purposes was naturally an alluring

prospect to the lay and scientific man alike. It is quite

true that, if we were able to hasten the radioactive

processes in uranium and thorium so that the whole
< ycle of their disintegration could be confined to a few
days instead of being spread over thousands of millions

of years, these elements would provide very convenient
sources of energy on a sufficient scale to be of consider-
able practical importance. Unfortunately, although
many experiments have been tried, there is no evidence
that the rate of disintegration of these elements can
be altered in the slightest degree by the most powerful
laboratory agencies. With increase in our knowledge
of atomic structure there has been a gradual change of

our point of view on this important question, and there
is by no means the same certainty to-day as a decade

ago that the atoms of an element contain hidden stores

of energy. It may be worth while to spend a few
minutes in discussing the reason for this change in

outlook. This can best be illustrated by considering

an interesting analogy between the transformation of

a radioactive nucleus and the changes in the electron

arrangement of an ordinary atom. It is now well

known that it is possible by means of electron bombard-
ment or by appropriate radiation to excite an atom in

such a way that one of its superficial electrons is dis-

placed from its ordinary stable position to another
temporarily stable position further removed from the

nucleus. This electron in course of time falls back into

its old position, and its potential energy is converted
into radiation in the process. There is some reason for

believing that the electron has a definite average life in

the displaced position, and that the chance of its return

to its original position is governed by the laws of prob-

ability. In some respects an " excited ",^tom of this

kind is thus analogous to a radioactive atom, but of

course the energy released in the disintegration of a
nucleus is of an entirely different order of magnitude
from the energy released by return of the electron in

the excited atom. It may be that the elements,

uranium and thorium, represent the sole survivals in

the earth to-day of types of elements that were common
in the long-distant ages, when the atoms now composing
the earth were in course of formation. A fraction of

the atoms of uranium and thorium formed at that time
has survived over the long interval on account of their

very slow rate of transformation. It is thus possible to

regard these atoms as having not yet completed the

cycle of changes which the ordinary atoms have long

since passed through, and that the atoms are still in the
" excited " state where the nuclear units have not yet

arranged themselves in positions of ultimate equili-

brium, but still have a surplus of energy which can only

be released in the form of the characteristic radiation

from active matter. On such a view, the presence of

a store of energy ready for release is not a property of

all atoms, but only of a special class of atoms like the

radioactive atoms which have not yet reached the final

state for equilibrium.

It may be urged that the artificial disintegration of

certain elements by bombardment with swift a-particles

gives definite evidence of a store of energy in some of the

ordinary elements, for it is known that a few of the

hydrogen nuclei, released from aluminium for example,

are expelled with such swiftness that the particle has a

greater individual energy than the a-particle which
causes their liberation. Unfortunately, it is very

difficult to give a definite answer on this point until we
know more of the details of this disintegration.

On the other hand, another method of attack on
this question has become important during the last

few years, based on the comparison of the relative

masses of the elements. This new point of view can

best be illustrated by a comparison of the atomic

masses of hydrogen and helium. As we have seen, it

seems very proliable that helium is not an ultimate unit

in the structure of nuclei, but is a very close combina-
tion of four hydrogen nuclei and two electrons. The
mass of the helium nucleus, 4*00 in terms of = i6, is

considerably less than the mass, 4*03, of four hydrogen
nuclei. On modem views there is believed to be a very
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that we must look to maintain the heat emission of the

sun and hot stars over loni: periods of time. Calcula-

tions of tlir loss of heat from tlu' sun show that this

synthesis of liclium need only take place slowly in order

to maintain the present rate of radiation for periods

of the order of one thousand million years. It must
be acknowledged that these arguments are somewhat
speculative in character, for no certain experimental

evidence has yet been obtained that helium can be

formed from hydrogen.

The evidence of the slow rate of stellar evolution,

however, certainly indicates that the synthesis of

helium, and perhaps other elements of higher atomic

weight, may take place slowly in the interior of hot

stars. While in the electric discharge through hydrogen
at low pressure we can easily reproduce the conditions

of the interior of the hottest star so far as regards the

energy of motion of the electrons and hydrogen nuclei.

we cannot hope to reproduce that enormous density of

radiation which must exist in the interior o£ a giant

star. For this and other reasons it may be very difficult,

or even impossible, to produce helium from hydrogen
under laboratory conditions.

If this view of the great heat emission in the forma-
tion of helium be correct, it is clear that the helium
nucleus is the most stable of all nuclei, for an amount
of energy corresponding to three or four a-particles

would be required to disrupt it into its components.
In addition, since the mass of the proton in nuclei is

nearly i-ooo instead of its mass 1-0072 in the free state,

it follows that much more energy must be put into the

atom than will be liberated by its disintegration into

its ultimate units. At the same time, if we consider

an atom of oxygen, which may be supposed to be built

up of four helium nuclei as secondary units, the change
of mass, if any, in its synthesis from already formed
helium nuclei is so small that we cannot yet be certain

whether there will be a gain or loss of energy by its dis-

integration into helium nuclei, but in any case we are

certain that the magnitude of the energy will be much
less than for the synthesis of hehum from hydrogen.
Our information on this subject of energy changes in

the formation or disintegration of atoms in general

is as yet too uncertain and speculative to give
any decided opinion on future possibilities in this

direction, but I have endeavoured to outline some of

the main arguments which should be taken into

account.

I must now bring to an end my survey, I am afraid
all too brief and inadequate, of this great period of
advance in physical science. In the short time at mv
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This tide of ad\anre was continuous from 1896, but

there was an int\iialjle slackening during the War.
It is a matter of good omen that, in the last ;

the old rate of progress has not only been ni

but ( \ en intensified, and there appears to be no ob\
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>v^x\ that this period of great advances has come t'

end. There has never iieen a tinn wIkn the enthu.-i. : :

of the scientific worker-^ \^' - r, .1, r. ^i when then v..;-

a more hopeful feel tt advances wer«

imminent. This feclin- 1- i" inniuL in part due to the

great improvement during this epoch of the technical

methods of attack, for problems that at

seemed unattackable are now seen to be liki

before the new methods. In the main, the epoch i.

consideration has luen an age of experiment, w

the experimenter has been tin- jjioneer in the a*.:

on new problems. At the same time, it iias Ix-en .1 i

an age of bold ideas in theory, as tlie quantum theon.'

and the theory of relati\'ity so well illustrate.

I feel it is a great prix ilege to ]ia\e witnessed this

period, which may almost be termed the renaissance

of physics. It has been of extraordinan' intellectual

interest to watch the gradual unfolding of new ideas

and the ever-changing methods of attack on difTicult

problems. It has been of great interest, too. to note

the comparative simplicity of the ideas that ha\f

ultimately emerged. For example, no one could have

anticipated that the general relation between the

elements would prove to be of so simple a character as

we now believe it to be. It is an illustration of the fact

that Nature appears to work in a simple way, and that

the more fundamental the prol)leni, often the simpler

are the conceptie)ns needed for its explanation. The
rapiditv and certitude of the advance in tliis ef)och

ha\e largely depended on the fact that it has been

possible to devise experiments so that few vari.i' '
-^

were involved. 'For example, the study of the strui;

of the atom has been much facihtated by the possibilit\

of examining the effects due to a single atom of matter,

or, as in radioactivity or X-rays, of studying processe>

going on in the individual atom which were quite

uninfluenced by external conditions.

In watching the rapidity of this tide of advance in

physics I have become more and more impressed by

the power of the scientific method of extending our

knowledge of Nature. Experiment, directed by the

disciplined imagination either of an individual, or still

better, of a group of individuals of varied mental
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outlook, is able to achieve results which far transcend the

imagination alpne of the greatest natural philosopher.

Experiment without imagination^ or imagination with-

out recourse to experiment, can accomplish little,

but, for effective progress, a happy blend of these two
powers is necessary. The unknown appears as a dense

mist before the eyes of men. In penetrating this

obscurity we cannot invoke the aid of supermen, but

must depend on the combined efforts of a number of

adequately trained ordinary men of scientific imagina-

tion. Each in his own special field of inquiry is enabled

by the scientific method to penetrate a short distance,

and his work reacts upon and influences the whole body
of other workers. From time to time there arises an
illuminating conception, based on accumulated know-
ledge, which lights up a large region and shows the

connexion between these individual efforts so that a

general advance follows. The attack begins anew on

a wider front, and often with improved technical

weapons. The conception which led to this advance
often appears simple and obvious when once it has

been put forward. This is a common experience, and
the scientific man often feels a sense of disappointment

that he himself had not foreseen a development which
ultimately seems so clear and inevitable.

The intellectual interest due to the rapid growth of

science to-day cannot fail to act as a stimulus to young
men to join in scientific investigation. In every branch
of science there are numerous problems of fundamental

interest and importance which await solution. We
may confidently predict an accelerated rate of progress

of scientific discovery, beneficial to mankind certainly

in a material, but possibly even more so in an intellectual

sense. In order to obtain the best results, certain

conditions must, however, be fulfilled. It is necessary

that our universities and other specific institutions

should be liberally supported, so as not only to be in

a position to train adequately young investigators of

promise, but also to serve themselves as active centres

of research. At the same time there must be a reason-

able competence for those who have shown a capacity

for original investigation. Not least, peace throughout

the civilised world is as important for rapid scientific

development as for general commercial prosperity.

Indeed, science is truly international, and for progress

in many directions the co-operation of nations is as

essential as the co-operation of individuals. Science,

no less than industry, desires a stability not yet achieved

in world conditions.

There is an error far too prevalent to-day that science

progresses by the demolition of former well-established

theories. Such is very rarely the case. For example,

it is often stated that Einstein's general theory of

relativity has overthrown the work of Newton on

gravitation. No statement could be further from the

truth. Their works, in fact, are scarcely comparable,

for they deal with different fields of thought. So far

as the work of Einstein is relevant to that of Newton,

it is simply a generalisation and broadening of its basis
;

in fact, a typical case of mathematical and physical

development. In general, a great principle is not

discarded, but so modified that it rests on a broader

and more stable basis.

It is clear that the splendid period of scientific

activity which we have here reviewed owes much of its

success and intellectual appeal to the labours of those

great men in the past, who wisely laid the sure founda-

tions on which the scientific worker builds to-day, or

to quote from the words inscribed in the dome of the

National Gallery, " The works of those who have stood

the test of ages have a claim to that respect and

veneration to which no modern can pretend."

Scientific Problems and Progress.^

Summaries of Addresses of Presidents of Sections of the British Association.

The Origin of Spectra.

THE focus of Prof. McLennan's remarks in his. pre-

sidential address to Section A (Mathematics and
physics), to be delivered on September 17, is Bohr's

leory of the origin of radiation and of atomic structure.

Evidence in support of the theory is drawn largely

fom recent researches on the spectra of the elements.

Am Mil the subjects discussed are the significance

tlie iirie structure of the spectral lines of hydrogen
id the recent attempts to devise a model of the

ielium atom capable of accounting for the ciiaracter-

istics of the helium spectrum.

In dealing with the question of the genesis of atoms
'»f various tvpcs, illii>trations are given of the view
rcccntlv put lurward bv Bohr that the fundamental
process tliut iiuist apply rDnsists in the successive

binding of electrons 1)\- ;i nmlciis oriuinalK iiiikcd.

iiohr's scheme of electronic orbits lor tin jtoni.-. of

different elements provides ;i nicjiis ot (.tablishing a,

' All 1:, .1 in full in ''The Adv..nce-

connexion between spectral series formulae of different

types and the energy levels in atoms and, also, of

deducing the values of resonance and ionisation

potentials, hitherto undetermined, for a number of

elements. Special attention is paid to the elements

of the lead-tin and chromium-manganese groups.

A number of illustrations are given of the Kossel-

Sommerfeld Displacement Law, and the importance

of the recent work of Fowler and of Paschen in this

connexion is emphasised. Spectroscopic data, recently

obtained, that are likely to lead to extensions of this

work are also discussed.

In dealing with the magnetic properties of certain

contiguous elements, anomalies are referred to that

apparently do not find so ready an explanation with

Bohr's scheme of electronic orbits for the atoms of

successive elements as the Kossel-Sommerfcld Dis-

placement Law. Reference is also made to the prin-

( iple of quantisation in space recently lironglu into

prominence by the interesting experiments of (Icrlacli

and Stern and by the work of K. VV. Wood and Ellett.
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intra atmnu magnetic fields. In conclusion there are

illustrations of the magnitude of such intra-atomic

magnetic fields, and a discussion of some of the diffi-

culties raised by HeisenlnrL^ and Sommerfeld's theory

and of some objections lu ihe way of its immediate

and general acceptance.

Physical Chemistry of Surfaces.

The subjects dealt with by Prof. F. G. Donnan, in

his address to Section B (Chemistry) are primipally

molecular orientation and molecular dimmsion^ at

surfaces and in surface films, molecular concentration

at surfaces and its effect on surface tension, electrical

potential differences at surfaces, stabilities of foams,

oil suspensions, lyophobic hydrosols, and oil emulsions.

The surfaces especially considered are the liquid-gas

and liquid-liquid surfaces. The researches of W. B.

Hardy have led to the conception of surface layers

of oriented molecules, as the result of unsymmetrical

fields of force surrounding molecules, due to the presence

of active atoms or atomic groups. The views of Hardy
have been confirmed by the work of W. D. Harkins

and his collaborators.

The study of iinimolecular surface layers of insoluble

substances on the surface of water, initiated by the

late Lord Rayleigh and developed by H. Devaux and
A. Marcelin, has led in the hands of I. Langmuir and
N. K. Adam to the determination of molecular and
atomic dimensions. Certain recent investigations by
X-ray methods have an interesting bearing on these

results.

Unimolecular layers may also be formed by the

adsorption of vapours on liquid and solid surfaces.

Dissolved substances which lower the surface tension

of a gas-hquid or liquid-liquid interface concentrate

at these interfaces. Do they form unimolecular layers ?

Electric potential differences exist at the gas-liquid,

liquid -liquid, and solid -liquid interfaces. These
potential differences are affected by " surface-active

"

substances, by ions, colloidal micelles, etc. The
potential differences determine the stabilities of oil

suspensions and lyophobic hydrosols. The " critical
"

potential differences and the " critical zone " of potential

difference are of importance in such cases.

The formation of concentrated surface layers and
surface films plays an important role in the production
and stabilisation of emulsions. Surface actions are

of importance in biological phenomena. The existence

and :i( tivlfv iif till, llvin-' (ir^-nni^m are dynamic and
dep Mot in equilibrium.
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the sedimentation.

The variation in the nature of shallow-water faunas

due to various factors such as temperature, salinity,

and clearness of the water, is illustrated by reference

to the recent work at the Danish Biological Station

;

the ( 1 issiti( ation and correlation of such deposits

nui-t be a matter of great difficulty unless a common
l)nii( iple can be introduced. The standard for pur-

poses of classification must be sought in the faunas

of the deeper waters of the Lower Palaeozoic seas,

where the changes in the fauna show primarily as an
advance in the evolutional stage of the organisms

concerned. The various shallow -water deposits should

be referred to those of deeper-water origin when possible,

or the relative ages may to some extent be determined

by noting the evolutional stapc reached by various

organisms composing: the taiiiias.

These principles are illustrated by a study of the

evolution of the Graptoloidea as the characteristic fauna

of the deeper-water sediments of the Lower Palaeozoic,

and it is shown that important evolutional stages are

characteristic of definite geological horizons, these

being recognisable without any knowledge of the

various Graptolite species. In the faunas of the

shallower-waters the evolution of certain features in

some species-groups of the Trilobita are described and

the horizons at which these occur are noted. Mention

is made of the work already published on other fossil

phyla, and attention is especially directed to that of

various observers on the evolution of the corals in

the Carboniferous as the type of work to be aimed at

in the future in the Lower Palaeozoic Rocks.

The old purely descriptive work so often carried

out entirely in the museum or lat)oratory must give

place to that in which fossils are regarded as parts

of once-living entities possessing definite ancestors and

descendants developing alone detlnite lines, the relation-

ships of these being controlled always by field work.

Zoology and its Human Aspects.

Prof. Ashworth devoted the first part of his

address to Section D (Zoology), on September 13, to a

brief retrospective glance over some of the lines of

development in zoology since the last meeting in
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Liverpool. He referred to the rapid extension of

physiological methods of inquiry to the lower organ-

isms, the discovery of artificial parthenogenesis, the

intensive study of egg-cleavage, cell-lineage, and the

maturation of the egg and sperm, the remarkable

)rogress of cytology, and to researches on the structural

)asis of heredity and on the nuclear mechanism
jrrelated with sex. Other subjects discussed were the

[study of the finer structure of the nerve-cell and its

processes and of the neuromotor system of the Protozoa,

the investigations on the ciliate Protozoa, especially on
Paramsecium, with the purpose of ascertaining whether

decline and death depend on inherent factors or on ex-

ternal conditions, and the researches on the culture of

tissues, which are leading to a knowledge of the con-

ditions which determine the growth and differentiation

of somatic cells.

In the second part of the address some of the bear-

ings of zoology on human welfare were considered.

At the time of the last meeting in Liverpool insects

were suspected of acting as transmitters of certain

pathogenic organisms to man, but these cases were

few and in no single instance had the life-cycle of the

organism been worked out and the mode of trans-

mission from insect to man ascertained. The part

played by the mosquito as host and transmitter of

the parasite of malaria was made known by Ross

nearly two years after that meeting. Of the ten

important examples of arthropods now proved to act

as carriers of pathogenic organisms to man, Prof.

Ashworth chose three for consideration, namely,

Stegomyia and yellow fever, tsetse-flies and sleeping-

sickness, and the flea Xenopsylla cheopis and plague,

this last providing a fine illustration of the value of

careful work on the systematics and on the structure

and bionomics of the insect concerned. Intensive

work on the Protozoa has been an outstanding feature

during the last twenty-five years, and Entamoeba
histolytica, the organism of amoebic dysentery, was
taken as an example of the importance of researches

on Protozoa which directly affect man. Of the notable

investigations on parasitic worms, reference was made
to the great advances in our knowledge of the life-

history and bionomics of Ancylostoma and of Schisto-

soma (Bilharzia), which have enabled effective measures
to be taken against infection by these parasites.

In conclusion, Prof. Ashworth referred to the place

and value of zoology in the medical curriculum, gave
an outline of the subjects which he considered should

be included in the course of zoology for medical

students, and invited discussion on this part of the

address.

The British Empire as a Maritime State.

The subject of Dr. Vaughan Cornish's presidential

address to Section E (Geography) is the " Geo-
graphical Position of the British Empire." It may be
thought that an Empire on which the sun never sets,

with lands in both hemispheres and on every continent,
cannot be assigned a place upon the map, and in fact

so long as it is regarded from the continental point of

view it cannot be given a definite geographical position.

It is, however, a maritime State, the metropolitan and
other provinces being united by ocean routes on which

lie British ports of call which can be used as naval

stations, but separated strategically by those parts

of the ocean which are not so provided, and are readily

dominated from the ports of other Great Powers. An
examination of these conditions shows that, taking

account only of the communications which are avail-

able in all circumstances, the lands of the British

Empire are connected by the Atlantic and Indian,

separated by the North Pacific Ocean. Hence the

geographical position of the Empire is well represented

by the form of Mercator map in which the meridian
of Greenwich is central and the right- and left-hand

edges are at longitude 180°. The Empire thus

appears astride the North Atlantic and the Indian

Ocean, but with its Pacific shores unconnected.

A symmetrical arrangement is revealed upon this

map if a direct line (part of a great circle) be drawn
from Halifax, Nova Scotia, the eastern terminal of the

Canadian Pacific Railway, to Fremantle, the western

terminal port of the Australian railways. This direct

line (twisted on the map into the form of the letter S)

passes through Lower Egypt close to the Suez Canal,

which is not very far from its middle point. It follows

somewhat closely the main steamship track of the

Empire. At one end is Canada, at the other Australasia,

the British Isles on the north and South Africa on the

south. The coloured populations of the Empire are

also distributed symmetrically with reference to the

line, those of India on the east, of Africa on the west,

so that the great circle from Halifax, N.S., eastwards

to Fremantle is the geometrical axis of the Empire.
The Empire as thus mapped can be shown to have

an intermediate position on the present commercial
and international communications of the world such
as no other Great Power occupies, so that the British,

in a greater degree than any other people, are the

doorkeepers of the world.

The consolidation of the position turns on the future

of colonisation during the time which remains before

the untilled lands of the world are occupied by peasantry.

In the second part of the address the present tendency
of this movement is traced both among coloured and
white peoples, and special attention is given to the

question, now so much debated, whether a surplus of

birth-rate over death-rate in Great Britain is, or is

not, in the interests of the country, of the peoples of

the Empire, and of mankind.

Population and Unemployment.

The common impression that Europe is already

threatened with over - population may be traced

to two sources—to observation of the exceptional

volume of unemployment to-day, and to the words of

certain economists describing Europe before the War.
Sir William Bevcridge deals with these subjects in his

presidential address to be given to Section F (Economics)

on Monday, September 17. Unemployment does not

necessarily or naturally point to excessive growth of

population ; severe and prolonged unemployment has

occurred at times and in countries which were certainly

not marked by over-population. Statements such as

those of Mr. Keynes, that Europe was over-populated

even before the War, appear ill-founded ; in Europe,

no less than in the New World, the yield of com
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per acre and j)cr liead of the population was rising,

not falling ; the price of corn relatively to other

commodities was falling, not rising, up to the eve of

War. There is still room for the expansion of the white

races. In Britain, as distinct from Europe as a whole,

the rate of material progress which marked the Victorian

age was not maintained from 1900 to 1910 ; this

apparent check, however, may have been temporary

and due to special causes.

In considering the position of Britain after the War,
the example of German Austria, a highly specialised

and advanced community depending on free trade over

a large and varied area, is apposite. The optimum
density of pt)puliition in any given region depends, not

on that region alone, but also on the economic condi-

tions and needs of the rest of the world. A decline of

international dealing hurts all, but most of all the

highly specialised communities typified by German
Austria and Britain. The suggestion that we should

avoid the " Austrian risk " in future by aiming at self-

sufficiency is not practical. Britain, as we know it,

and with anything like its present population, depends

upon peace and trade. Its excessive unemployment
to-day can be fully explained by the War and its after-

math of economic disorganisation, and the remedy
must be sought elsewhere than in birth control.

Though, however, increased birth control is not re-

quired by the conditions of Europe before the War and
is irrelevant to its present troubles, the problem of

numbers has to be faced. Man cannot with safety

indefinitely reduce the death-rate and leave the birth-

rate to look after itself ; as a matter of history, he has

at almost all stages of his development limited the

number of his descendants. The problem of popula-

tion is, at the moment, a matter for suspension of judg-

ment and inquiry. Two inquiries in particular are

suggested : one, into the potential agricultural re-

sources of the world, analogous to the inquiries made
at various times as to coal ; the other, into the physical,

psychological, and social effects of the restriction of

fertility which has become general among European
races in the past fifty years.

Transport and its Debt to Science.

Sir Henry Fowler's address to Section G
(Engineering) deals with the subject of transport and
its indebtedness to science. Since its foundation the

city of Liverpool has been associated with transport,

and no town owes so much to the facilities to trade

which transport has afforded, or has played so fre-

quently the part of a pioneer in the inception of new
methods . The Mersey and Trent Canal, the Manchester
Ship Canal, the Rainhill Railway trials, the electrifica-

tion of the Liverpool and Southport railway, and the
Commercial Motor Trials of the Liverpool Self-Pro-

pelled Traffic Association testify to this.

All advances in methods of transport have been the
result of the availability of scientific knowledge. Since

the time of Watt these advances have taken place

when the " ordered knowledge of natural phenomena "

lias allowed. Progress has depended upon this know-
ledge ; locomotive design benefited by the experi-

ments of Schmidt ; electric traction by the numberless
researches into electrical phenomena, and the develop-

ment of the turbine by Parsons : the work of the
latter gave a fresh impulse to marine transport. The
motor car and the aeroplane owe much to the Otto
cycle and the work of Daimler on internal corr' •

engines. The above are the results of work on
of propulsion. The advance in our knowicU^ic ul

material has also played its part. Until the invention
of Bessemer the material requisite was not
in quantities sufficient to allow of much progr.

made. The early work of Iladfield on alloy steels ii;ts

developed in such a manner tliat the motor car and
the aeroplane are possible as we have them to-day.
It is not alone in general and large questions that
scientific knowledge has helped transport, but it can
be shown that a careful investigation of the properties
of the steel from which locomotive crank axles are
made has led to a large increase in their life.

One great trouble with scientific development (-n

industrial lines is the difficulty of obtaining correct

results from practical application. The transport
bodies have no axe to grind in the use of any particular

thing, and should show their appreciation of their

indebtedness to science by freely giving the results

of their work.

Another trouble which still exists is that the personal

contact of the scientific man and the practical engineer
does not occur frequently enough, and the meetings
of the Association should be more freely used for this

purpose.

Egypt as a Field for Anthropological Research.

As the habits, modes of life, and occupations of all

communities are immediately dependent upon the

features and products of the land in which they dwell,

any inquiry into Egyptian origins ought to begin with
the question, What were the physical conditions which
prevailed in Egypt and its bordering deserts in the

period immediately preceding, and during the rise of,

the Egyptian civilisation ? Discussing what is actually

known about the fauna and flora of the dvTiastic and
predynastic periods, Prof. Newberr)', in his presidential

address to be delivered to Section H (.:\nthropology)

on September 17, shows that a material change must
have taken place in the character of the climate of

North-Eastem Africa since pre-agricultural days. The
fauna and flora have receded southwards, and the

physical conditions which now prevail in the region

north of the Atbara are similar to those which prevailed

in the deserts on either side of the Lower Nile Valley

in early times. The people living in this part of the

Anglo-Egyptian Sudan are Hamite, and, as Prof.

Seligman has shown, the least modified of these people

are physically identical with the predynastic Eg>-ptians

of Upper Egypt. Prof. Newberr>- suggests that they,

like the fauna and flora, have receded southwards under

the pressure of the advance of civilisation, and that

the physical conditions of the country- have preser\ed

them to a great extent in their primitive life and

pursuits. The picture of life in the Taka countr>' as

drawn by Burckhardt in 1813 would, except in some

unimportant details, equally well depict the pre-

dynastic Egyptians.

Prof. Newberr}' proceeds to show that the earliest
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civilisation in Egypt arose in the Delta, and that it

spread up the river. Before Menes conquered the

north there had been a kingdom of Middle and Upper
Egypt, and before that a kingdom with its capital at

Sais in the North-Western Delta. The people of the

_North-Western Delta were closely connected with the

irly Cretans, and were of the same race as the pre-

lastic people of Upper Egypt. In the Eastern
|elta at an early period lived a pastoral clan that

id come in from Western Asia and brought into

ilgypt the domesticated goat and sheep, as well as two
important cults connected with trees that were not
indigenous to the soil of Egypt. The absence of timber

: trees makes it doubtful whether the art of the carpenter

[arose in the Nile Valley. Architectural styles founded
Ion wood construction cannot well have originated in

a timberless country, nor could the art of building

: sailing or sea-going ships. It may be doubted that the

custom of burying the dead in wooden cofifins arose in

Egypt ; the resins used in embalming were not native

to the Nile Valley. No incense trees or shrubs are

known in Egypt, hence it is probable that the cere-

monial use of incense did not arise there. Such are

some of the anthropological questions raised by a
study of the flora of the Lower Nile Valley.

Symbiosis in Animals and Plants.

Prof. George H. F. Nuttall's address to Section I

(Physiology) dealt with (i) Symbiosis in plants :

lichens ; root-nodules of leguminous plants ; the

significance of micorhiza in various plants, especially

orchids ; and (2) Symbiosis in animals : Algae as

symbionts in various animals ; symbiosis in insects
;

micro-organisms in relation to luminescence in animals.

The subject is one of broad biological interest, an
interest that should appeal equally to the physiologist,

pathologist, and parasitologist. It is a subject on
which much work has been done of recent years, and
information relating thereto lies scattered in the

scientific literature of different countries.

The term symbiosis denotes a condition of conjoint

life existing between different organisms that are

benefited to a varying degree by the partnership.

The condition of life defined as symbiosis may be
regarded as balancing between two extremes, complete
immunity and deadly infective disease. Symbiosis
has doubtless originated from parasitism. One condi-

tion merges into the other, there being no line of

demarcation to separate them. Some organisms sup-

posed to be symbionts to-day may prove to be parasites

on further investigation. Certain structures that have
been described in the past as normal intracellular bodies

in animals and plants have in a number of cases been
shown to be micro-organisms which can be cultivated or

symbionts that are transmissible hereditarily from host

to host. The address constitutes a summary of what
is known to-day of symbiosis in the animal and vege-

table kingdoms. Apart from its scientific interest,

the economic importance of studies on symbiosis is

exemplified by what has been established, on the

botanical side, with regard to the root-nodules of

leguminous plants, the germination of orchids, and the
origin of tubers.

Mental Differences between Individuals.

The address by Dr. Cyril Burt, president of Section

J (Psychology), deals with the mental differences be-

tween individuals, with special reference to applied

psychology in education and industry. The most
remarkable advances made by psychology during

recent years consist in the rapid development of what
threatens to become a new and separate branch of

science ; namely, the study of individual differences

in mind. The numerous data collected from various

fields of applied psychology—from the psychology of

education, industry, and war, of mental disorder,

deficiency, and crime—are now sufficiently extensive

and trustworthy to deserve co-ordination into a single

systematic body of knowledge.

Early pseudo-scientific attempts to diagnose mental
characteristics from physical and other signs were
misled by an inadequate technique. The true pro-

cedure was supplied by Sir Francis Galton, who applied

to the general problem two special methods of inquiry

—

the statistical method of correlation, and the experi-

mental method of psychological tests. These in turn

rest upon a fundamental assumption, which recent

work has verified—the continuity of mental variation.

This is the keystone of individual psychology as a
science. The differences between one man and another
are always a matter of " more or less," seldom, if ever,

a question of presence or absence or of " all or none."

There are no such things as mental types ; there are

only mental tendencies.

The general scheme under which individuals are to

be studied is much the same, whether they are normal
or supernormal, backward, defective, or delinquent,

or ordinar}' applicants for vocational guidance.

The positive foundations for a practical psychology
of individual differences have been laid in three broad
generalisations, each the separate suggestion of recent

experimental work. These consist in a trio of important
distinctions : the distinction between intellectual and
emotional characteristics, between inborn and acquired

mental tendencies, and between general and special

capacities. The future progress of individual psycho-

logy will consist chiefly in devising more exact methods
for examining mental qualities under each of these

respective heads.

Aspects of the Study of Botany.

Mr. a. G. Tansley's presidential address to Section

K (Botany) deals with some aspects of the development
of pure botany during the last thirty or forty years,

especially in the British Isles. By means of quotations

from representative botanists of the last decade of last

century, the views held at that time on the relation of

morphology and physiology—that they were two
independent " disciplines " or branches of botany

—

are illustrated. It is pointed out that little progress

has been made towards realising the idea of determining

the " genealogical tree " of the plant kingdom, and
this not so much from the fact that our knowledge is

still incomplete, as because, in the recent words of a

great authority, it has become evident that the past

development of the plant kingdom is represented by
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Emphasis is laid on the \ itw that the central and
vital part of biology is, and must be, the study of

process, and it is suggested that onlv by stressing this

point of view, especially in elemi iUar\ tcarhin-, will

it be possible to retain the power ol looking at the

science of plants as a whole and thus of cheeking tlu

disruptive tendencies which have led to the segrega-

tion of different branches of the subject.

The Education of the People.

Prof. T. P. Nunn, in his address to Section L
(Educational Science), pointed out that the aim of

popular education is to train the young to conserve and
develop those elements in the tradition of national life

and activity which are consciously judged or instinct-

ively felt to be of most worth. Its content will, there-

fore, always express the distinctive ethos of a nation,

and, in particular, will reflect the prevalent view as to

the proper relation between the individual and the

social body. Assuming that in Great Britain we are

committed to the ideal of equal citizenship for all, the

ultimate aim of our schools must be to bring all children

effectively under the influence of those currents in our

cultural tradition which have the greatest and most
enduring value. Consideration shows that these must
include, in addition to our typical traditions of char-

acter and manners, the traditions of creative activity

represented in literature, science, and the fundamental
arts and crafts. The aim thus indicated cannot be

achieved so long as education ends for most boys and
girls at fourteen ; but it does not necessarily imply a
" grammar school curriculum " for all. A technical

training, provided that it embodies some dignified

tradition of intellectual, aesthetic, or practical activity,

satisfies the criterion laid down. It is, however,

essential that all education should be liberal in outlook

and scope.
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The Ministry of Health.

TRUE versatility is a very wonderful thing, a fit

object for the admiration of crowds. History,

which is life, offers few examples of true versatility,

but what history omits Shakespeare supplies and

modern governments assume. Thus the Henry of

poetry :

Never was such a sudden scholar made. . . . Turn
him to any cause of policy, The Gordian knot of it

he will unloose. Familiar as his garter.

In modern governments, too, abstrusest specialisms

must be presumed to grow " like the summer grass,

fastest by night." Although Sir William Joynson-Hicks

had already held three governmental positions within a

year, it may not have been the poetical parallel that

has just led to his appointment as Minister of Health
;

it may have been the old, outworn, Platonic view of

the abilities, or absence of them, essential to a states-

man; or even mere political exigency. Of one thing

we are sure, that the development of a young but

vitally important Ministry has been delayed, we hope

only temporarily, by the appointment. H a surgeon

should ever be offered the woolsack, there is not a

lawyer but would deem his previous courses to have

been very vain indeed ; but to bestow the title of

Minister of Health upon a layman evokes singularly

little comment. We must be richer than we imagine

we are in political genius if the solution of such problems

as the inception of an administration of state medicine

can be taken up, in a social organisation of such magni-

tude and complexity as our own, at the rate of four a

year. But there is, to the public view, an appearance of

difference between the legal and the medical cases, which

must be examined and understood before we can proceed

intelligently towards an improved condition of afifairs.

This aspect of the matter has never been analysed

more shrewdly than by Sir Lenthal Cheatle, who, so

long ago as last January, set forth to defend the

Ministry of Health from the Ministers in the Nineteenth

Century and After. In his balanced and moderate ex-

position there is not a loophole left for political control

of the office, because the sole reason for political control

is objection to medical control, and of such objection

nothing survives Sir Lenthal Cheatle's examination.

He realises that Dr. Addison's appointment—a purely

political appointment, by the way—did not prove, in

the opinion of many people, to be a good one. There

have been lawyers who have held the Lord Chancellor-

ship and failed in it, lawyers who have held the Premier-

ship and come to grief, lawyers who have held the Irish

Secretaryship and brought grief to others : luit it is still

considered right and proper to appoint a lawyer

Solicitor-General, although of Solicitors-General some
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have he-en better than others. Sir I^nthal Cheatlc

realises that a man can l>c a good Minister of Health

and a had political tul)-thumjH'r, or a great doctor and

a l)ad Minister of Health. He realises that the member^

(if the medical profession actually in the House of

Commons, and availalile for so great a post, are very

limited in number, and that occasions may arise when

the kind of man wanted would have no seat. Mo.st of

the medical meiiil>ers of the present Parliament are

there because, first or last, they are politicians, and

between them they represent every party opinion in

the House. They are not there because politics is

the high road to professional advancement. It is not.

It is a hobby for medical men who are also men of

leisure, the politically minded representatives of

politically minded constituencies, who, happily, bring

into the deliberations of Parliament, nevertheless, a

wealth of special knowledge valuable to the com-

munity.

We fail to see in any one of these circumstances an

irremediable defect in medical representation or an

insuperable barrier to the appointment of a Minister

aljle to direct the first steps of the nation along the

pathway to a socially organised health and fitness.

But that path is not one of forensic argument. It is

one of vision and discovery, possible only to him whose

mind is well prepared for the germination of the creative

idea by long and close familiarity with the discipline

of his science at first hand. Nor must he be sunk

beneath the weight of problems of policy and adminis-

tration foreign to his office, or deprived of jurisdiction

essential to its unity. Sir Lenthal Cheatle is right

in asserting that the truth, dignity, and force of the

public utterances of such an office would themselves

advance the cause of health and instruct and benefit

mankind. The requisite ability is one that is typically

British, exemplified in ever)^ department of our Colonial

administration, and particularly in the rise of the

science of tropical medicine, which is state medicine,

under the guidance of British workers.

Possibly it is true that the medical profession itself,

having arrived at a clear perception of its functions

in modern social life, has not realised how it can make
them properly effective. But this opens up questions

of great complexity concerning professional and public

psychology, both separately and in relation to each

other. The pendulum of popular opinion concerning

medical men swings from excess to excess through

ignorance. In moments of personal thankfulness a

doctor is a saint ; in moments of collective contempla-

tion he is sometimes worse, but never better than a

wordy fool. The people have invented proverbs

about doctors, as they have invented proverbs about

everything they distrust : proverbs about their dififer-
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ing and about their mistakes. But let a man go to

his doctor, or his doctor come to him—a sort of re-

conciliation occurs. It Ls a wider thing than it looks,

for at heart it i^ i reconciliation betv asd

science. The burden of achieving that ^arnc r< .
< n

ciliation in politics must fall mainly on the shouki- r^

of the medical profe.ssion. Its members we should

describe at present as inarticulate rather than dumb,

for the medical profession is, after all, a thing of vast

subdivisions. Medical science and the profession are

not interchangeable terms, and the battle is not the

doctors' alone, but theirs for science and the advance-

ment of social life.

Time lived and Time represented.

Durie et simulianHU : a propos de la thiorie d'Einstein.

Par Henri Bergson. (Biblioth^que de Philosophie

contemporaine.) Deuxi^me edition, augment''.

Pp. x + 289. (Paris: Felix Alcan, 1923.) 8 fraii.s

net.

WHEN M. Bergson published the original edition

of this book last year, he refused to allow its

translation because he regarded the work as tenta-

tive. It was the result of a special study, which had

required a setting aside of purely philosophical research

in order to concentrate on mathematical problems.

The effect of his intervention in the relativist contro-

versy, which he recognised to be vital in its bearing

on the future of mathematics and metaphysics, could

not be foreseen. He has now published a second

edition, and while he has not found it necessar>' to

revise or alter or modify the first, he has added three

appendices, which not only greatly enhance the value,

but also enable him in a most striking way to reconcile,

and bring into harmony, his theory of time as funda-

mental reality, I'etoffe meme de I'univers (" il n'y a

pas d'etoffe plus resistante ni plus substantielle "),

with the principle of relativity, according to which

time is a variable coefficient, entering with variable

spatial coefficients into infinite systems of reference. .

The first edition of the book was reviewed in Nature

of October 14, 1922. The review led to a correspond-

ence which is interesting in the fact that it concerned

the problem which has called for the new matter in

the second edition. This new matter is contained,

as we have said, in three appendices, which, though

each is complete with its own separate topic, are

sequential in the argument and cumulati\e in force.

The first deals with the interesting paradox, "Le

voyage en boulet." A very striking mathematical

demonstration of it is furnished in a letter addressed

to M. Bergson, " par un physicien des plus distingues,"

which he quotes in full. Two obser\'ers, Peter and
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Paul, are standing together, and each marks the

hour O'' on his synchronous clock. Paul is then

carried suddenly outwards from the earth a specified

distance and back again in a rectilinear and uniform

movement relatively to the earth and at a velocity

of 259,807 kilometres a second. On his return, he

finds that Peter's clock records S"", while his, Paul's,

[records 4'', and it is proved by means of Lorentz's

[formulae that each clock has quite correctly measured

fthe time of one and the same event.

Bergson's reply to his correspondent is clear and

tprecise, and involves no dispute as to actual matter

[of fact. He is able to admit the discrepancy in the

[time represented and also to affirm the identity of the

time lived, and yet to reconcile the paradox. He
[begins by pointing out that the shortening of the time

fas measured by Paul's clock is point to point analogous

to the contracting of Paul's dimensions as his distance

^increases in Peter's perspective. Does Peter think, he

fasks, that because Paul diminishes in his perspective

'he is really becoming the dwarf he appears ? He does

[Dot, and he need not, and neither need he suppose

Ithat Paul's retarding clock is really registering shorter

fe'time. Paul's time, hke Paul's dimensions, is the time

\represented by Peter as that which belongs to a system

[of reference which is not Paul's, but Paul's-system-in-

[Uniform-translation-relatively-to-his-own. It is only

I

Paul's system for Paul when he is immobilised in the

Fsystem. The paradox arises from supposing that

[Peter is immobilised in his system of reference, that

iPaul similarly is immobilised in his, and that the

Itwo systems, while immobilised, are moving relatively.

iThere is only one time lived, and that is the time of

[the system in which the observer is immobilised. This

ly be Peter or it may be Paul, but if it is Peter,

[Paul's time is represented time for Peter, and vice

\versa. Bergson's conclusion is : the formulae of

[Lorentz quite simply express what must be the measure-

lents attributed to the system S', if the physicist in

|system S is to imagine that the velocity of light is

the same for the physicist in S' a^ it is for him in S.

The second appendix deals with the reciprocity of

ccelerations. Is there perfect equivalence between

|relative systems of movement when, as in the shock

[experienced at the sudden stopping of a train, there

sis a psychical experience which has itself no equivalent ?

In other words, can there be pure reciprocity in accelera-

tions when certain of the phenomena concern only

one "'of the systems ? The argument of this appendix

is especially important, and illuminates for the first

time a very puzzling position. Stated briefly, it is

as follows. If we analyse the acceleration and fix its

elements as a succession of represented systems, each

in its turn being a system S' with represented time t'
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in relation to an immotDilised system S with real time

t, then the reciprocity is simple and complete; any

system which in relation to a system S is a system S'

can itself be a system S, provided that when S' changes

to S, t' becomes /. The symmetry is perfect. But

we, on the contrary, are continually representing to

ourselves one immobilised system S, to which we oppose

a multiplicity of distinct systems animated by various

movements, although we still represent them as one

unique system S'. When the passenger is thrown

from his seat by the sudden stoppage of the train, it

is because the material points of his body do not

preserve invariable positions in relation to the train.

There is no dissymmetry, but instead of a reciprocity

between S with t and S' with t' , we have to make the

real time belong successively to S" with t" , S'" with

t'", and so on. The complexity may be infinite, and

what we are trying to do is then to make one immobil-

ised system S reciprocal with infinite systems con-

sidered not as infinite but as one and unique.

The most important appendix is the third : it deals

with real time and world-lines (" Temps propre et

ligne d'univers "). It is not possible to abbreviate

the argument, which must be read ; here we can only

indicate its nature. It takes its start from an equation

quoted in full from Jean Becquerel. Given a material

system of reference, all the points of which are in the

same state of movement (i.e. any portion of matter

in which the spatial distance separating events is null),

the time between two events which an observer will

measure is the time t proper to the system, the time

which its clocks are registering. A clock in a moving

system (whether moving uniformly or non-uniformly)

measures the length, divided by the velocity of light,

of the arc of the world-line of -the system. This

principle is worked out to show that in a system in

uniform translation (the earth, for example) two

clocks to be identical and s>Tichronous must be in

the same place. Let one be suddenly and rapidly

displaced, and at the end of a certain time (the time

of the system) be replaced, it will be found to be re-

tarded. Bergson accepts Becquerel's demonstration

(barely indicated here because the mathematical

equations are omitted), and proceeds to show how the

physicist and the philosopher have each a distinct

interest ; the physicist must represent a time which is

infinitely variable, the philosopher must affirm a

time which is absolute and lived. The two interests

must be respected and can be reconciled.

Finally, Bergson considers Einstein's case of a field

of gravitation produced by the rotation of a disk. In

such a system, he quotes Einstein as saying, " It is

impossible to determine time by means of clocks

which are immobile as regards the system." But is
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it tnie, asks Berj^son, that the disk constitutes one

system ? It is only a system if we suppose it immol)ile ;

but in that case we are placing a real physicist on it,

and then on whatever point of the disk we immobilise

this real physicist with his real clock, we have the time

which is one and lived. In short, we have to choose.

Kit her the disk is thought of as rotating, and then

gravitation is resolved into inertia. This is how the

physicist represents it, and not as it is for him living

and conscious ; l)ut then the times measured by the

retarded clocks are represented times, and of these

there is infinity ; the disk will be a multiplicity of

systems. Or else this same rotating disk is thought of

as immobile. Then inertia at once becomes gravita-

tion. The real physicist now lives its time, and so

considered time is one and the same everywhere.

The importance of the book from the point of view

of philosophy can scarcely be exaggerated. It accepts

frankly the paradox of relativity, goes behind it, and

exposes it. The retarding of clocks in systems acceler-

ated relatively to the observer's immobilised system

is shown to be a case in point of the relativity of

magnitudes. Just as the real dimensions of an object

are its spatial magnitudes for an observer immobilised

at that point of the universe at which the object is,

so the time t belonging to any system is the time

lived by an observer immobilised in that system.

For every immobilised observer the times and spaces

of other systems are infinitely variable, but these

variations are perspectives, represented not lived.

H. WiLDON Carr,

Projective Geometry.

(i) Principles of Geometry. By Prof. H. F. Baker.

Vol. 2 : Plane Geometry, Conies, Circles, Non-

Euclidean Geometr}'. Pp. xv + 243. (Cambridge :

At the University Press, 1922.) 155. net.

(2) Higher Geometry : An Introduction to Advanced

Methods in Analytic Geometry. By Prof. F. S.

Woods. Pp. x-i-423. (Boston and London : Ginn

and Co., 1922.) 22s. 6d. net.

(3) Elements of Projective Geometry. By G. H. Ling,

G. Wentworth, and D. E. Smith. (Wentworth-

Smith Mathematical Series.) Pp. vi + i86. (Boston

and London : Ginn and Co., 1922.) 12s. 6d. net.

(i) ^HRISTIAN VON STAUDT'S " Beitrage zur

V_x Geometric der Lage " was published so

long ago as 1857 ; about the year 187 1 Felix Klein

wrote a series of papers emphasising the fact that it

is possible to build up, on von Staudt's lines, the whole

of projective geometry, independently not only of

axioms of parallelism but also of the notions of dis-
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tance and congruence. Yet it is astonishing how little

effect this di.scovery has liad upon English treatises

on projective geometry, which still, with very few-

exceptions, base iheir subject upon metrical geometr)',

and are content to prove purely projective properties

of conies by " projecting into a circle." There are,

it is true, Whitehead's two tracts on the " Axioms of

Projective Geometry " and *' Axioms of Descriptive

Geometry," but these, as their titles imply, deal only

with the logical preliminaries. There is also G. B.

Mathews' " Projective Geometry," which suffers

rather from undue compression and somewhat con*

fuses the i.ssue by talking about infinity so early as

Chapter II. ; and there is the important two-volume

treatise by Veblen and Young, which is certainly not

for the ordinary man.

. There was obviously room for a lucid and logical

account of the whole of the more elementary parts

of geometry, conies, and quadrics and cubic surfaces,

developed from the projective point of view, and that

is what Prof. Baker's series on the " Principles of

Geometry," of which this is the second volume, aims

at supplying. Its publication, then, is an event of

the greatest importance. Prof. Baker believes that

much time " could be saved by following, from the

beginning, after an extensive study of diagrams and

models, the order of development adopted in this hook
;

and such a plan would make much less demand upon

the memory " than does the traditional treatment.

Is it not about time that some such course were adopted

for University students of scholarship standard in

their first year ? The ideas involved are, perhaps,

difficult, but not more so than those which the Cam-

bridge freshman is expected to assimilate from lectures

on analysis.

In the first chapter a conic is defined in the usual

way as the locus of the intersection of corresponding

rays of two related pencils of lines in the same plane

;

next, Pascal's theorem and the theon.- of polarity are

developed ; and then there are forty most interesting

pages of examples of the application of the foregoing

theorems in various directions. The theor}- of out-

polar conies, Poncelet's theorem and Hamilton's

extension of Feuerbach's theorem may be mentioned.

Chapter II. summarises prof>erties of conies relative

to two points of reference, and gives a number of

results containing those usually develof>ed as con-

sequences of the notion of distance. The terms

current in metrical geometry, perpendicular, circle,

rectangular hyperbola, and so on, are used for the

sake of clearness, but have here, of course, a much

more general meaning, depending upon the choice

of the absolute points of reference.

In the first volume of the series an algebraic
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symbolism was introduced to accompany the geo-

metrical reasoning ; in the third chapter of the present

volume this symbohsm is applied to the matters in

hand. The symbols employed consist of the iterative

^symbols, and those derived from them as the irrational

lumbers of arithmetic are derived from the rational

lumbers, together with combinations of such symbols

[of the form x + iy, i denoting a new symbol such

that ?^= -I. In Chapter IV. it is shown that if we

^introduce certain laws of order of succession, the

symbols are, in manipulation, indistinguishable from

16 complex numbers of ordinary analysis. The

listinction between real and imaginary elements is

then discussed. The last chapter deals with the notion

)f the interval of two points of a line, and the angular

iterval of two lines through a point, defined pro-

tectively in regard to an absolute conic, and leads up

Ito a discussion of non-Euclidean geometry. There

iioUow two important appendices dealing with certain

[configurations of points and lines, and, in particular,

irith the complete figure of Pascal's theorem, which

is best considered from four dimensions.

Much of the matter contained in this work is, of

Icourse, familiar enough, though often presented from

|a new point of view ; in places, especially in Chapter

illl., extreme condensation of treatment makes difficult

[reading, but one can browse with pleasure and profit

|from almost anywhere in its pages, and surely that

lis a test of a good book. The printing and diagrams

fare excellent, as one would expect from the Cambridge

[University Press ; we would like to single out for

special mention the frontispiece, the Hexagrammum
|Mysticum, which any one who has tried to draw the

igure will recognise as simply marvellous.

(2) Going on from Prof. Baker's book to Prof.

|Woods', one feels a little confused. Prof. Woods is

jncerned with " advanced work in algebraic geo-

letry " and so does not worry about the foundations.

It it is rather difficult to determine what his founda-

ions are. One's first impression is that he defines

point (in a plane) by means of three numbers, real

)r complex, and then the line joining two points

i, yi as the set of points aCt + Ajyf (: = i, 2, 3), which

ps quite logical, though in Prof. Baker's opinion it

r* appears to beg one of the main, and most interesting,

Iquestions arising in the foundations of geometry,"

[but then, on p. 28, Prof. Woods refers for the proof

of the theorem that any linear equation represents a

straight line " to any text-book on analytic geometry."

This criticism may appear pedantic, but the under-

lying idea of the book is, very properly, the group

concept, and the logical attitude is, surely, to begin

with the projective group and afterwards to consider

its sub-groups, the metrical group, and so on. Also
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discussions of non-Euclidean geometry (Chapter VII.)

seem a httle unsatisfactory if the idea of distance

has been present from the beginning.

Prof. Woods' book, however, contains a very great

deal of interesting and valuable matter not elsewhere

accessible in any one volume. His plan is to study

different co-ordinate systems, based upon various

geometric elements and classified according to the

number of dimensions involved. Thus in three-

dimensional geometry he considers first the circles

of a plane and then point and plane co-ordinates
;

in four-dimensional geometry the lines of three-

dimensional space, spheres and four-dimensional point

space, in each case studying the meaning of the linear

and quadratic equations. Contact transformations,

tetracyclical and pentaspherical co-ordinates are also

dealt with. There are numerous exercises. The

author is to be congratulated on his determination

to " preserve the English idiom " by not using such

a phrase as "a line on a point," although this has

considerable authority behind it now and was intro-

duced, we believe, by an Englishman. The word
" nonminimum " would have looked better, surely,

with a hyphen ; the extra expense involved in printing

could have been saved by omitting the diaeresis in the

much more frequently occurring word " coordinate."

(3) There is little to say about the third work under

review. It is a clearly set out, elementary school-

book on projective geometry on the ordinary lines,

built up upon a metric foundation and excluding any

consideration of imaginary elements. A desire to be

simple has led to some doubtful statements, ^.g. " the

greatest number of points of a figure that lie on a line

which is not entirely in the figure is called the order

of the figure." But the book may be recommended

as a good example of its class ; and there is an attractive

Greek alphabet on p. vi. The historical note at the

end is not so good as one would have expected in a

book with which Prof. D. E. Smith is associated.

F. P. W.

The Distribution of Mental Products.

A Short History of the International Language Movement.

By Albert Leon Guerard. Pp. 268. (London

:

T. Fisher Unwin, Ltd., 1922.) 215. net.

PROBABLY no subject is more distasteful to the

average educated Englishman than the question

of an " artificial auxihary language." If he be a

literary scholar, he feels insulted ; if a man of business

and affairs, he is coldly indifferent and incredulous.

A few men of science may, perhaps, be mildly curious

and politely tolerant. If anything can awaken interest

and overcome prejudice, it will be this book written

iM I
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by Prof. Gu^Tttrd, if only by reason of its literary

quality and attractive style. But the volume possesses

many other merits, since it is by far the best work

that has been written on this particular subject.

Indeed nothing to com|)iire with it has appeared since

the learned and rather ponderous *' Histories " of

Profs. Couturat and Leau. Moreover, Prof. Gu^rard

takes a wide and dispassionate sweep, con.sidering the

respective merits and possibilities of French, English,

and Latin, as wtll as those of the " artificial " languages.

Very full information is given with regard to the

histor)' and structure of all the more important pro-

jects, including, besides the so-called " philosophical
"

languages, Volapiik, Esperanto, Ido, Interlingua,

Latino sine Flexione, Idiom Neutral, Panroman,

Komanal, etc.

There are three appendices, giving, respectively, a

bibliography of the subject, a fairly complete list of

all known auxiliary language schemes, and a critical

comparison of Esperanto, Ido, Interlingua,and Romanal.

There is also an index. Throughout the whole book

the author displays a cool and critical judgment,

combined with much wit and an incisive literary style.

The result makes very interesting reading. He is a

firm believer in the possibility (and actuality) of an

artificial auxiliary language for general human inter-

course, and drives his point home by cool reasoning

devoid of any vestige of emotional fanaticism. His

personal predilections are kept well in the background,

though he gives good reasons for preferring a language

with an Anglo-Latin etymological basis. Like Dr.

Cottrell, however, he is in favour of " getting ahead."

Several of the existing systems are, in his opinion,

good enough for present work-a-day purposes.

An auxiliary international language is a simple trans-

mitting mechanism for the " distribution and exchange"

of ideas and information. It is not a romantic revival

or a philological trap for the unwary ; but just some-

thing of great value and usefulness for hundreds of

miUions of plain folk, who have not time to acquire

real facility in five or six national languages. It is

not intended to, and will not and cannot, replace

or injure national languages. It comes as no

destroyer of the family or national hearth ; nor is it

the siren music of a denationalised intellectualism,

or the fierce breathings of an anti-national proletariat.

So the plain decent Englishman need have no fear,

though he is often a pretty sincere hater of inter-

nationalism. The very word is apt to suggest to him

the roaring of some hair>' and hydra-headed monster

ready to defile the fair green fields of England. Some-

times the prejudice takes another form. The present

writer once asked a very distinguished Englishman

what he thought about the question of an auxiliary
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int> '
' lu'uagc. The answer was that he had

stiK, ito, but had given it up because the

people who spoke it were not the people he wanted

to speak to. The onward march of events will sweep

away all such fears and prejudices. Even very dis-

tinguished Englishmen use aeroplanes and wireless

sets, and are to be found in cinema theatres, and
dancing to the strains of a gramophone.

Auxiliary language is not an easy descensus Averm
or a difhcult ascent per ardua ad astro. It is not for

devil or saint, but for the smooth middle way of life.

Nor is it something that exists only in the minds of

cranks and idealists, for it is with us here and now, i.s

already much used and advancing rapidly. It is not

to be expected that old gentlemen in Club arm-chairs

will trouble much about it. The important thing is

that teachers might test and develop the idea in the

schools. Here in the great workshops of early human
development there exists a wonderful field for practical

work and for very interesting linguistic and psycho-

logical researches. There is, indeed, a veritable gold

mine here awaiting those who have the insight and

energy to discover and develop it. The phoneticians

can render valuable aid with their modem analysis

and standardisation of the sounds of human six<t h,

while mathematicians and philosophers need not

despise a subject that has deeply interested Descartes,

Leibniz, Couturat, and Peano. F. G. D.

Mining and Mineral Deposits,

(i) Manuel du Prospecteur. Par P. Bresson. (Biblio-

th^que professionnelle.) Pp. 452. (?'^'' • ' M

Bailli^re et fils, 1923.) 12 francs net.

(2) Imperial Institute : Monographs on Mineral Re-

sources with Special Reference to the British Empire.

Copper Ores. By R. Allen. Pp. x + 221. (London :

John Murray, 1923.) "js. 6d. net.

(3) Imperial Institute: Monographs on Mineral Re-

sources with Special Reference to the British Empire.

Mercury Ores. ByE.Halse. Pp. ix + ioi. (London:

John Murray, 1923.) 55. net.

(4) Nickel : the Mining, Refining and Applications of

Nickel. By F. B. Howard White. (Pitman's

Common Commodities and Industries.) Pp. x - 1 18.

(London : Sir Isaac Pitman and So: ..d.)

3^. net.

(5) Report on the Cupriferous Deposits of Cy/

Prof. C. Gilbert Cullis and A. Broughton Edge.

Pp. 48 + 5 plates. (London: The Oown A; ^r

the Colonies, 1922.) 20^.

(i) A BRIEF glance at the contents of this manual

jt~\. suffices to arouse grave doubts as to the

author's knowledge of real prosf)ectors. No one who
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has sat by a prospector's camp fire or shared his hard-

ships in the field, who knows the type of tough, hardy

fellow who starts out to prospect an unknown country

with the customary simple equipment—often nothing

:more than pick, shovel and pan, a bag of food, and a

jun across his shoulder—could imagine that chemical

"^equations and crystallographic systems could be of

the remotest use or of the faintest interest to him in

any circumstances whatever. It is quite certain that

he would grudge even the small space that this book

would occupy in his pack, even supposing that he could

understand it.

If the author, on the other hand, had in mind the

preparation of a work suitable for the trained mining

geologist, such a man as might be selected as the leader

of an important exploring expedition, then it can only

be said that the scientific section of the book is too

rudimentary and inaccurate to be of use to him. To

give one example : a thorough knowledge of mineral

deposits is above everything else the first essential for

a mining geologist ; our author informs us that M. De

Launay's "Traite des gites metallif^res " "contains

everything that is known " of the science of ore deposits.

There is, however, no such book as he names ; he must

mean either M. De Launay's " Formation des gites

metallif^res," or else the " Traite des gites mineraux

et metalliferes " by Fuchs and De Launay, both of

which were published in 1893. Few branches of

scientific study have made more progress than has this

one in the last quarter of a century, and the statement

that a book written thirty years ago presents the sum

of our knowledge of the subject to-day is altogether

misleading.

As regards the rest of the book, it may be said that

)nly a small portion is devoted to matter that could

interest a prospector of any type ; nearly one-half of

lit is taken up with a sketch of mining operations with

[which the prospector has nothing whatever to do.

[Thus it would probably be of use to him to have a

Icorrect drawing and description showing how to con-

fStruct a windlass, but this is barely mentioned, whereas

lany pages are devoted to the headgears and winding

Imachinery suitable to a large working mine. In the

Isame way, ventilating fans, rock drills, dressing plant

[and other appliances necessary for a mine in full opera-

[tion are described in what is entitled a prospector's

'manual. We wonder if M. Bresson thinks that a

prospector really uses any of these.

(2), (3) These two volumes constitute additions to

the series of monographs on mineral resources issued by

the Imperial Institute, and follow closely the general

.scheme adopted in previous examples. There is an

opening chapter describing briefly the more important

ores of the particular metal under discussion, their mode
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of occurrence, and the general principles of the metal-

lurgical processes employed for the production of the

metal. The general uses to which it is put, its prices

over a period of years, and statistics of production and

trade movements complete this part. The second

chapter describes the chief occurrences of the ores within

the British Empire, and a third chapter is devoted to

deposits in foreign countries ; finally a set of references

to the literature of the particular subject concludes

each volume.

Of these two books it need only be said that the work

has been painstakingly and carefully performed, and

that they constitute useful handbooks for those requir-

ing general information upon the sources of supply of

the two metals in question. The compilation of the

volume on copper ores was no doubt the easier task of

the two, because much has been written on the subject

of copper, notably the volume on copper issued in 1922

by the Imperial Mineral Resources Bureau, which had,

indeed, rendered Mr. Allen's work practically super-

fluous, seeing that the earlier book has covered the

same ground as the present volume. Perhaps Mr.

Allen himself felt this, because it is noteworthy that he

omits this particular work from the list of references

quoted by him. He has also missed a number of

important monographs issued by the United States

Geological Survey, which are, moreover, cited in the

much more complete bibliography attached to the work

of the Imperial Mineral Resources Bureau.

Mr. Halse had far less assistance in his task ; the

Imperial Mineral Resources Bureau had indeed issued

a volume on quicksilver in 1922, and this again is not

referred to in the bibliography attached to Mr. Halse's

volume. We trust that the omissions in each case are

accidental and not intentional. The bulletin of the

Imperial Mineral Resources Bureau contains far less

technical information upon the mode of occurrence of

mercury deposits, and Mr. Halse has done this part of

his work extremely well. Of course it so happens that

no mercury, practically speaking, is produced within the

British Empire, so that the Imperial Mineral Resources

Bureau was bound to treat the subject in a somewhat

summary fashion, thus making Mr. Halse's work

decidedly more necessary for those who desire a general

knowledge of the mode of occurrence of mercury ores.

(4) Mr. Howard White's work constitutes a popular

handbook giving in a compact form the main facts con-

cerning the occurrence, preparation, refining and appli-

cations of nickel. It is probably quite true, as the

author states in his preface, that " comparatively little

is known aljout nickel by the general public," but it

should in all fairness be added that no one desiring such

information can have the least difficulty in obtaining it

since the publication in 191 7 of the elaborate report of
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the Royal Ontario Nickel Commission, with which the

name of its chairman, Mr. G. T. Holloway, will always

be associated. The little book before us is very well

written ; within the space of little more than a hundred

paj^'t's it deals clearly and comprehensively with this

suhjcct and should prove extremely useful to the

non-technical reader, who wants trustworthy general

information concerning a metal, the industrial appli-

cations of which have been increasing steadily during

recent years. To any one desiring such information

the book can be heartily recommended.

(5) This work is necessarily entirely different from

those already considered ; it is a scientific report,

addressed to the Colonial Secretary, upon the known
copper deposits in the Island of Cyprus and the possi-

bility of discovering others of economic importance.

Apart from the economic aspect of the work, it possesses

a high degree of historical and antiquarian interest,

for it is generally held that the main supplies of copper

in early historic times were derived from this island,

which is indeed said to have given its name to the metal.

The deposits of copper ore now known are, however,

of relatively low grade, consisting in fact of cupri-

ferous pyrites rather than of true copper ores, but this

fact is not incompatible with the previous existence,

at the outcrops of such deposits, of gozzans rich in

oxidised ores, with possibly a zone of secondarily

enriched sulphide ores immediately below them. Such
ores could have been successfully treated in those

ancient times, although it may be doubted whether

metallurgical skill was equal to the task of extract-

ing the copper from a low grade cupriferous pyrites.

Nor would it be at all extraordinary that an industry-

carried on for some thousands of years should have

worked up every trace of available mineral.

The report indicates that there is only one mine of

economic importance known up-to-date in the Island

of Cyprus, namely, the Skouriotissa mine, worked by an
American company, the Cyprus Mines Corporation.

The mineral deposit consists of a large mass of cupri-

ferous pyrites, estimated to contain some six million

tons of ore assaying apparently between 49 and 50
percent, of sulphur and between i'8 and 2-5 per cent, of

copper. An English company, the Cyprus Sulphur and
Copper Company, holds a concession on the Lymni
mine, estimated to contain 2 J million tons of ore in the

form of disseminated cupriferous pyrites, with 19-5

per cent, of sulphur and 1*25 per cent, of copper, which
is thus too poor to be capable of profitable exploitation

at the moment. A number of prospecting permits

have been granted, and the authors of the report state

the grounds upon which they consider it quite possible

that other payable ore bodies may yet be discovered.

The authors may fairiy be congratulated upon the
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publication of on excellent piece of work, which will

intert^st equally the minin-^' ':vo\(v/\s\. and the archaeo-

logist. Henky Lol'Is.

Our Bookshelf.

Liverpool Marine Biology Committee. L.M.B.C.
Memoirs on Typical British Marine Plants and
Animals. XXV : Asterias. By Herbert C. Chad-
wick. Pp. viii4-63, 9 plates. (Liverpool: Uni-
versity of Liverpool Press, Ltd. ; London : Hodder
and Stoughton, Ltd.. 1923.) 45. 6i. net.

To this useful series of descriptions of common marine
animals and plants Mr. Chadwick has previously con-

tributed excellent accounts of Pkhinus, Antedon, and
Echinoderm Larvx-. This description of our common
starfish {Asterias nibens), with its nine carefully drawn
and clearly reproduced plates, even betters his previous
performance.

While taking advantage of the large amount if

previous work on this well-knowTi echincderm. notably

the embr)'ological observations of Profs. MacBride
and Gemmill, Mr. Chadwick appears to have verified

nearly all his statements by his own dissection and
observation, and when he has not done so he is care-

ful to say as much, as well as to indicate one or two
points in which he has been led to differ from the

majority. Thus, he does not believe that a single ray

can regenerate the whole animal ; Helen Dean King,
he might have noted, proved twenty-five years ago
that to effect this the ray must retain approximately
one-fifth of the disc.

On the vexed question of the axial organ and axial

sinus Mr. Chadwick " is inclined to support Gemmill's
conclusions that in Asterids this system is really

haemal, etc." This may be true physiologically and
in part, though some of the evidence, as he admits, is

not conclusive ; but it does not rule out the morpho-
logical interpretation of the organ as a genital stolon,

a view, by the way, which is far from having originated

with MacBride, as Mr. Chadwick implies. Among the

divergent accounts of the minute histolog\- of the eye-

spot, that of Cuenot is most in accord with Mr. Chad-
wick's own observations, but differs from them in

denying any lenticular thickening of the cuticle.

Though in his diagrams he draws and denotes the

apical nervous system, " the writer has been unable

to find any trace of this system in any of the large

number of serial sections examined by him."

One or two points of terminology- are open to question.

If, as is generally admitted, the terminals are homo-
logous with the [first] radials of Crinoidea, it is puzzling

to call the plates which lie proximally to them the

first, second, etc., radials ; they correspond to the

superbasals of Acrocrinus. The rays are numbered
according to the method of MacBride and Gemmill.

The method which I based on the primar>- water-pore

as a fixed point, and w-hich Sedgwick adopted as con-

ducing to clearness and precision, is, in Jilr. Chadwick's

opinion, " worthy of the fullest consideration," but

he does not seem to have given full consideration to

the criticism of the Gemmill-MacBride system pub-

lished in my " Studies on Edrioasteroidea." In any
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case it is surely confusing to apply the term " anterior
"

to the anal interradius. Such differences of opinion

cannot, however, detract from the value of a book
which is essentially a clear and accurate statement of

things seen. F. A. Bather.

hes Zoocicidies des plantes d'Afrique, d'Asie, et d'Ocianie.

Par Prof. C. Houard. Tome i : Cryptogames,
Gymnospermes, Monocotyledones, Dicotyledones

(i"" partie), Nos. i a 1806. Pp. 496. Tome 2 :

Dicotyledones (2* partie), Index bibliographique,

Nos. 1807 a 3293. Pp. 497-1056. (Paris : J.
Hermann, 1922-1923.) 2 vols. 100 francs.

During the years 1906-1913, Prof. Houard, professor

of botany in the University of Strasbourg, placed all

cecidologists deeply in his debt by the issue of his three

fine volumes on " Les Zoocecidies des plantes d'Europe
et du bassin de la Mediterranee." He has now covered

Africa, Asia, and Australasia. Only America remains,

and it is to be hoped that Prof. Houard will continue his

indefatigable labours and encompass the zoocecidology

of the globe. The present work is based essentially on
the same plan as its predecessor : a short introduction

and table of abbreviations, and then a descriptive

catalogue of the animal galls of plants, the latter

arranged systematically according to Engler and
Prantl's " Pflanzenfamilien." This is followed by a

bibliographical index of more than seven hundred
memoirs of which Prof. Houard himself may be justly

proud to claim sixty-five items ; by zoological and
alphabetical tables of the animal organisms producing

galls on plants, an index of plant hosts, and a general

index. The volumes are illustrated by a portrait

frontispiece and nearly two thousand figures, which
although small are quite adequate.

Three thousand two hundred and ninety -three

galls are described, and by his ingenious system of

abbreviations, and rather rare power of indicating the

chief morphological features in a few words. Prof.

Houard manages to convey, often in a line or two of

print, quite an astonishing amount of information

concerning the structure of the gall, its geographical

distribution and the causal agent. To each description

is appended the bibliography of the particular gall with

a note of the memoirs in which a figure is to be found.

Looking through the bibliography one is a little

dismayed to find how little British cecidologists have
contributed toward a knowledge of the galls found in

lands within the British Empire. There are, of course,

exceptions, as the well-known names of Lounsbury,
Froggatt, Fuller, Green, Maskell, and others indicate,

but one must confess that one would like to see British

names a little more prominent and numerous. The
volumes are very well produced, and botanist and
zoologist alike will thank Prof. Houard for placing in

their hands so valuable a contribution to so fascinating

a subject.

La Radiologic et la guerre. By Mme. P. Curie. (Nou-
velle Collection scientifique.) Pp. 144 + xvi Plates.

(Paris : Felix Alcan, 192 1.) 8 francs net.

The distinguished author of this little book narrates
briefly the part which the X-rays played in the medical
services of the French Army during the War, or more
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correctly the radiological experiences which she her-

self had during those momentous years as technical

director of the radiological work of the Patronage
National des Blesses.

The book commences with two short chapters on the
nature and production of X-rays. Then follows an
account of typical installations employed in hospitals

and lorries in the field. A chapter is given up to a
description of radiological work in hospitals and is

devoted mainly to methods of locaHsing foreign bodies
and the examination of fractures. Mme. Curie ex-

presses herself in favour of a preliminary fluorescent

screen examination before resorting to photography

—

a subject on which there is a division of opinion in

Great Britain. There is a paragraph on the protective

measures essential for the X-ray operator. It is now
well known that complete protection may be secured

;

and in Great Britain at any rate, there has latterly been
a steady improvement in the working conditions in

hospitals and elsewhere, thanks to the work of the
X-ray and Radium Protection Committee and the

National Physical Laboratory.
Later chapters in the book deal with questions of

personnel and organisation of X-ray departments.
Brief mention is made of radiotherapy and radium
therapy. As was the case with the British army, when
the value of the X-rays had been realised there was an
enormous expansion of the French radiological services

during the War ; and Mme. Curie quotes some striking

figures in this connexion. For example, she estimates
that in the course of the years 1917 and 1918, well over
one million X-ray examinations were conducted by the
organisation under her direction.

The nation's appreciation of war achievements is

now dulled, but this little book prompts the suggestion
that an account of the British radiological activities

during the War should be put on record.

G. W. C. K.

Light and Colour. By Dr. R. A. Houstoun. Pp.
xi + 179 + io plates. (London: Longmans, Green
and Co., 1923.) 75. 6d. net.

Dr. Houstoun's book deals with wide aspects of the
science of light and colour, and will be found of interest

by photographers and medical students as well as by
members of the public generally. There is an excellent

chapter on invisible rays, including a description of

Prof. Rankine's method of wireless telephony and Dr.
Foumier's optophone, by which a blind man is able to

read ordinary printed matter, such as books and news-
papers. A very clear and simple account of the X-ray
spectrometer is included, and also an account of the

current views of the structure of the atom. Primary
and complementary colours are described by the author,

who gives the usual table of complementary colours

—

that of Ilelmholtz—while he states that Helmholtz is

not so definite on the subject as is generally supposed :

he does not give the defects of Helmholtz's methods, by
which indeed no consistent results can be obtained.

In ascertaining complementary colours it is absolutely

necessary that a comparison white light of known
composition be used. Without this there is only a
mental estimation of the white, in other words guess-

work.

Colour blindness and various methods of detecting
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the colour blind are described. In this chapter, as in

others, the author shows his appreciation of the physio-
lofiical aspects of the subject. The section on photo-
chemistry deals with the i)hotographic process, the
bleaching of the vi.sual puq)le, the spectral sensibility

curve of Volvox globator, and the photo-sensory pro-
cess of the clam, Mya Arenaria. The two concluding
chapters deal with phototherapy and dangerous light

sources, such as the quartz mercur>' arc, iron and
tungsten arcs, which emit ultra-violet radiations of

wave-lengths shorter than 2930 A.U., and cause a pain-
ful inflammation oi the eyes and skin. The last chapter
deals with the psychology of colour. The book is

very well illustrated. F. W. Edridge-Green.

Die Fernrohre und Etitfermmgsmesser. Von Dr. A.
Konig (Naturwissenschaftliche Monographien und
Lehrbucher, Band 5). Pp. vii-H207. (Berhn

:

J. Springer, 1923.) 7^. 6i.

This book expresses the views of one whose academic
knowledge is supplemented by considerable practical

experience ; it contains, therefore, much information
that a designer of optical instruments will appreciate.
There are three sections dealing comprehensively with
the various types and details of telescopes, micro-
meters, and rangefinders.

The author has unconsciously rather impaired the
agreeable impression of impartiality created by the
text through the association of the name of his firm
with so many of the instruments illustrated. For
example, it might be concluded that the well-known
design of dial sight which reflects so much credit upon
another German firm was attributable to Messrs.
Carl Zeiss.

Many of the illustrations have been reproduced
from other works and are already well known, and the
author has not completely solved the very difficult

problem of representing without confusion the paths
of rays through prisms of complex form. He describes
the theoretical Ramsden eyepiece which has the field

lens in the focal plane, but illustrates the practical
Ramsden having the field lens f/4 beyond the focus.
Too favourable an impression of the practical clearness
of optical glass is created by indicating the absorption
for A = 0-48 /x. The date and place of Kepler's death
as given do not agree with those inscribed upon his
tomb, and stereoscopic rangefinders are advocated for
reasons that are no longer accepted by responsible
German naval officers.

Notwithstanding these and other minor criticisms
that might be expressed. Dr. Konig's book is an
excellent one that should prove most useful to all

directly or indirectly interested in the science of optical
instruments. James Weir French.

Die europdischen Bienen (Apidce). Bearbeitet von
Prof. Dr. H. Friese. Lieferung 2. Pp. 1 13-208 -1-

Tafeln8-i3. lo^- Lieferung 3. Pp. 209-304 -f- Tafeln
14-19. ss. Lieferung 4. Pp. 305-400 + Tafeln 20-

25. 55^. (Berlin und Leipzig : W. de Gruyter und
Co., 1922-1923.)

The first part of this work has already been noticed in
our columns. Parts IL to IV., which have recently
come to hand, are devoted to an account of the be-
ha\nour, nesting habits, distribution, parasites, etc., of
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typical members of the various genera of Eurfjpean
bees. The classification adopted is essentially bio-

logical, bees being treated as solitary, social, and
parasitic as the case may be. Perhaps the best feature
in the book is the descriptions of the nesting habits,
which are accompanied by numerous figures, and
practically all the plates are devoted to various phas«(
of this subject. The majority of the illustrations are
original and of a high standard of excellence, and many
of the plates are exceedingly attractive. The value of
others is somewhat marred by the addition of too much
extraneous scenery in the shape of hilk, roads, etc., as
well as buildings. The author's object no douin is to
portray the surroundings in which the species live.

The genera Osmia, Halictus, and Chalcidoma are
particularly well treated. Chalcidoma occupies no less

than six of the plates, but the great genus Andrena
scarcely seems to come in for its adequate share of

illustration. We look forward to the appearance of the
final instalment of the work, and can cordially recom-
mend the parts already issued as a trustworthy and
very readable presentation of the hal)its nnd trnnoniv

of the insects of which it treats.

Elements of Natural Science. By W. Bernard Smith.
Part 2. Pp. viii-(-268. (London: E. Arnold and
Co., 1923.) 55. 6d.

Public School science masters ha\e not yet arrived at
complete agreement as to how and what science should
be taught in general education. The majority of their

pupils are not destined for careers and professions in

which a definite training in any one branch of science

is essential
;
yet all, in this age which has reahsed that

science is power, should be taught something of the
scientific method, and should gain at least an introduc-

tion to each of the subjects on which personal and
national welfare depend. Mr. Bernard Smith has here
made an interesting attempt to steer a safe course
between the Scylla of specialist teaching and the

Charybdis of smattering, but in places sails perilously

near the whirlpool. This Part IL is concerned with
electricity and magnetism, astronomy, geology*, biology,

physiology, and hygiene, and the principles of agri-

culture. Of these the first three are handled rather

more successfully than the others ; but throughout
the needs of an ordinarily intelligent and well-educated
" man in the street " have been kept in mind.

Chemistry, Inorganic and Organic: With Experiments.

By C. L. Bloxam. Eleventh edition, revised by
A. G. Bloxam and Dr. S. Judd Lewis. Pp. x-^832.

(London : J. and A. Churchill, 1923.) 365. net.

The first edition of Bloxam's textbook was published

in 1867. It must evidently have undergone very ex-

tensive revision. There can be scarcely a page of

the original book left. The revision in the present

edition has been wisely and thoroughly done, and the

book is one which will be found most useful for reference

purposes in schools or institutions where large treatises

are not available. It covers the whole of chemistr}' in

an interesting manner, and the descriptions of experi-

ments are especially noteworthy. Many of these were
new to the reviewer. The book will probably be found

most useful to medical and pharmaceutical students for

reference purposes, although it has a wider appeal.
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Letters to the Editor.

[ The Editor • does not hold himself responsible for
opinions expressed by his correspondents. Neither
can he undertake to return., nor to correspond with
the writers of., rejected jnanuscripts intended for
this or any other part of NATURE. No notice is

taken of anonymous communications
^^

Recoil of Electrons from Scattered X-Rays.

In a recent paper before the Royal Society (as

reported in Nature, July 7, p. 26), C. T. R. Wilson
announced that in his cloud expansion pictures of
secondary /3-rays produced by X-rays shorter than
0-5 A, tracks of very short range appear. These
electrons, he says, " are ejected nearly along the
direction of the primary X-rays."
A quantum theory of the scattering of X-rays,

devised primarily to account for the change in wave-
length which occurs when X-rays are scattered, led
me to predict (Bulletin National Research Council,
No. 20, pp. 19 and 27, October 1922) that electrons
should be ejected from atoms whenever X-rays are
scattered. The idea is that a quantum of radiation
is scattered in a definite direction by an individual
electron. The change in momentum of the radiation,
due to its change in direction, results in a recoil of the
electron which deflects the ray. The direction of
recoil is not far from that of the primary beam, in
accord with Wilson's observation on his short tracks.

Corresponding to this momentum acquired by the
electrpn, it has kinetic energy which varies from o
when the scattered X-ray proceeds forward, to a
maximum value hf .2a/{i + 2a), when the ray is

scattered backward (P. Debye, Phys. Zeitschr. 24, 161,
Apr. 15, 1923 ; A. H. Compton, Phys. Rev. 21, 486, May
1923). Here a = yj\, where 7 = ^/mc = 0-0242 A, and
X is the incident wave-length. The ratio of the
maximum energy of a photoelectron excited by an
X-ray to the maximum energy of such a recoil

electron would thus be (i-l-2a)/2a. But Wilson finds
the length of the trails proportional to the square of
the energy. The track due to the photoelectron
should therefore be (i -f- 20)^/40* times that of the
longest recoil electron tracks.

Taking Wilson's datum that a track of i cm.
corresponds to 21,000 volts, the equation Ye — hcjK

indicates that a ray of wave-length 0-5 A will eject
a photoelectron with a path of 1-4 cm. The recoil

electron, taking a = o-0242/o-5, should accordingly have
a range of o-ii mm., which should just be visible.

For his harder X-rays, with a wave-length for
example of 0-242 A (a = o'i), the recoil tracks on
Wilson's photographs should be as long as 1-7 mm.
The quantum idea of X-ray scattering thus leads to
recoil electrons moving in the right direction and
possessing energy which is of the same order of magni-
tude as that possessed by the electrons responsible for

C. T. R. Wilson's very short tracks.

Arthur H. Compton.
University of Chicago,

August 4.

As Prof. Compton points out, the phenomena re-
lating to the forward directed /3-ray tracks of short
range, which appear in air exposed to X-rays of short
wave-length, are in agreement with his suggestion that
scattering of a quantum may be effected by a single
electron.

That the phenomena are in general accordance with
Compton's theory was pointed out in my paper
(which has now appeared m the current number of the
Proc. Roy. Soc.) ; mention of this was made in my
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summary of the paper, but was omitted in the abbrevi-
ated report of that summary which appeared in
Nature of July 7.

It is obvious that further observations on the range
and direction of tracks of this type produced by
homogeneous radiations may throw light on some
very fundamental questions. The data thus far

obtained by this method are not sufficient to decide
without ambiguity whether a quantum of radiation
scattered by an electron is emitted in one direction
only or with a continuous wave-front.

C. T. R. Wilson.
Cambridge, August 24.

Long-range Particles from Radium-active Deposit.

With reference to the communication of G. Kirsch
and H. Pettersson in the issue of Nature of September
15, p. 394, on the " Sources of long-range H-particles,"
the results of an examination by the scintillation

inethod of the particles emitted by radium-active
deposit, in which we have been engaged for the past
six months, are of interest.

It was found that the active deposit, radium B -f-C,

on a brass disc emitted particles with ranges (in air

at 15° C. and a pressure of 760 mm. of mercury) of

9-3, II -I, and 13-2 cm. respectively, as well as
particles of which the range was considerably greater
than 18 cm., which were not further investigated,
as they appeared to be H-particles. The particles of
range 9-3 cm. were previously observed by Sir Ernest
Rutherford {Phil. Mag., xxxvii., 1919, p. '571).

Although it would not be possible definitely to
decide that these particles were a-rays except by their

deflexions in electric and magnetic fields, the appear-
ance of the scintillations strongly suggests that they
are a-rays. The numbers of these additional par-
ticles were relatively very small ; for every" 10'

a-rays of range 6-97 cm. emitted by the source, there
were present 380, 126, and 65 particles of ranges 9-3,

ii-i, and 13-2 cm. respectively, together with about
160 long-range H-particles.

To ensure that these long-range particles were not
produced by collisions by the 6-97 cm. a-particles with
air molecules, the experiments on the ii-i and 13-2 cm.
particles were repeated, using carbon dioxide in place
of air. In this case the equivalent ranges in air were
found to be 11-3 and 13-6 cm. respectively, the
agreement being considered satisfactory, as the
measurements in carbon dioxide were not made with
the same precision as in air.

Moreover, these particles could not have been
excited in the mica sheets which were used to provide
screens of various stopping powers, for the majority
of the experiments were carried out with air or carbon
dioxide gaps between the source and the mica, suffi-

ciently large to prevent the 6-97 cm. a-rays from
reaching the mica.
The particles under consideration appeared to be

independent of the metal on which the deposit was
formed, as a check determination of the range of one
set of particles, emitted from an active deposit on a
platinum disc, gave a value of 11 -2 cm.

It seems possible, therefore, that the 12, 13, and
10 cm. H-particles which Kirsch and Pettersson con-
sidered to arise from the collisions of a-particles from
their emanation tubes with atoms of beryllium,
magnesium and lithium, respectively, are actually
long range a-particles emitted by the active deposit.

It is of interest to note that, should the particles of

range 13-2 cm. later prove to be a-particles, they will

be the longest range a-particles yet discovered.

Further details of our results and experimental
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arrangements will be published when we have com-
ftlcted the examination of the long-range particles

rem the active deposits of actinium and thorium.
L. F. IUtks.

J. Stanley Rogers.
Cavendish Laboratory, Cambridge,

September 15.

The Intermediary Hosts of the Human Trematodes,
Schistosoma haematobium and Schistosoma
mansonl in Nyusuland Protectorate.

I HAVK received a letter enclosing two tubes con-
taining specimens of five species of fresh-water
molluscs from Capt. W. H. Dye, Medical Officer,

Karonga, Nyasaland, British Central Africa. Capt.
Dye writes :

" I think I can say that the enclosed
specimens represent all the fresh-water molluscs to

be found in this district, as I have searched most
thoroughly."

Capt. Dye was able to infect two of the species
experimentally with Schist, hcematobium and Schist,

matisoni respectively.

The molluscs have kindly been identified as follows
by Mr. G. C. Robson, Zoological Department, Natural
Histor>' Museum, S. Kensington.

( i) Lanistes ajffinis, Smith (full grown and young).

(2) Vivipara robertsoni, Frauenfeld.

(3) Limn<Ba natalensis, Krauss.

(4) Physopsis sc. globosa, Morelet.

(5) Planorbis sp. near sudanicus, Martens.
Capt. Dye writes of (4) Physopsis sc. globosa,

Morelet :
" They are very common in the marshy

pools, although rather difficult to find owing to their

predilection for the muddy undersides of reeds, etc.,

and their habit of dropping off when the plant is

touched. They appear to attract S. hcEtnatobiutn

readily, and large numbers of miracidia disappear
out -of the tube in which they are put, against the
control."

Capt. Dye goes on to describe in detail the experi-
ments he made. He finds that the mollusc dies in

two days when heavily infected with the miracidia
of Schist, hcematobium, after taking precautions to
keep the water as free from decomposition matter as
possible. The experiments were repeated several
times with the same results. The snails were " not
killed by Schist, mansoni, but one cannot get such
concentration of eggs from faeces as from urine."
As to Planorbis sp. near sudanicus. Martens, it is

referred to as " the one and only species of planorbis
in this part of the world (I have most thoroughly
searched). This species is not killed by a heavy
infection of Schist, hcematobium," but was " infected
from a good heavily infected stool with Schist,

mansoni."
Capt. Dye sent specimens of infected snails, but they

died en route and were too decomposed for sectioning
on arrival. He appears to have discovered that
Physopsis sc. globosa, Morelet, is the intermediary
host of Schistosoma hcematobium in Nyasaland, and
possibly he has also found the intermediary host for
Schistosoma mansoni in Nyasaland {Planorbis sp. near
sudanicus. Martens).
The other snails which he sent had, he stated, no

attraction for either Schist, hcematobium or mansoni.

J. B. Christopherson.
London, W.i.

The One-Host Life-Cycle of Hymenolepis fratema.
Stiles, of the Mouse.

In the recently issued third volume of " The Prac-
tice of Medicine in the Tropics," edited by Byam and
Archibald, Drs. Clayton Lane and Low call in question
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>ix>n the
i it is of

.,<

(on pp. 1821-2) the one-host ;i

of tne well-known tapeworm
Stiles. This account is principal
work of Grassi and Kovelli .nnd J"
considerable interest and i'

the facts, not only bccau.s-

worms in the higher anin
two hosts in order to ca>-

also because thes. ' • '

the problem con^

Hymenolepis nana m m.m
To ascertain the truth of the matter I have during

the last three months selected from a large nn'"»>^-'^ -f

tame mice thirty-four individuals which I i

under close observation for jjcricwls \:irviii

33 and 55 days, during which the f 1

no Hymenolepis eggs, and from win
eluded that the mice were free from HymenoKjus
infection. On July 20 I infected twenty of tl)<^<-

mice with large numbers of Hymenolepis <*;.:us

obtained from naturally-infected mice, leaving; i!:--

other fourteen mice as controls. Of the tw
infected, eighteen were found to contain ci

various stages of development when examined il^w,
five to twenty-four days after, one (examined onlv
three days after) probably contained cysticeroids, and
one only had apparently remained uninfected. The
controls remained uninfected. Since these experi-
ments were conducted under conditions which ren-

dered it impossible for fleas, house-flies, or other
animals to serve as intermediate hosts, and since all

other necessar)'' precautions were taken, it must be
concluded that the one-host account of the life-cycle

of Hymenolepis fratema is the correct one. The
details of these experiments will be published in full

at the earliest opportunity.
W. N. F. Woo

Wellcome Bureau of Scientific Research,
London.

Polar Climate and Vegetation.

Dr. Stefansson's proposition, as put forth in his

letter to Nature of August 4, p. 162, that if either

pole of the earth were situated in a lowland area the
winter snowfall would be insufficient to produce a
permanent ice-cap, is fundamentally based uf>on the
fact that the Arctic lowlands of Canada and Siberia,

with a mean annual temperature far below the freezing-

point, are yet free from a summer snow-cover and
permanent glaciation. This proposition is tanta-

mount to saying that the inner north j>olar area is

permanently glaciated because it happens to be sea,

and the south polar area because it hapi>ens to be a
plateau 10,000 feet high.

That this is essentially a sound conclusion will, I

think, appear on a little reflection. Around the North
Pole sea-ice forms during the six months night in

such quantity that barely half of it can be melted
during the six months day, with the consequence
that even in July the mean air temperature (as given
by Mohn) does not rise above -f 30° F.. or 2° below the

freezing-point, while the mean January temperature
drops to -40° F.—an extreme " continental " range
of temperature at a low general level conditioned by
the vast expanse of floe-ice amounting to some two-
thirds of the area of the polar sea. On the other

hand, the mean July temperature of the Arctic

lowlands varies with locality between 40° and 60° F.,

and, as pointed out by Dr. Stefansson, heat spells of

90° in the shade commonly occur.

The great summer cold of the Antarctic Plateau

is at first sight more difficult to understand than the

less severe summer cold of the Arctic Ocean. The
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south polar area, being a land surface, is entirely
dependent on snowfall for its glaciation, and the
snowfall there is comparatively small, if only on
account of the low vapour content of the air in very
tcold regions. Yet in spite of the exposure of the
[high plateau to six months' continuous summer
sunshine, except in so far as clouds may sometimes

lobscure it, the cold continues so intense as to preserve
fthe ice-sheet intact. In the first place, it must be
[remembered that the Antarctic Plateau, though
extensive, is small enough to be chilled in the same
way as any other mountain uplift in any latitude
rising like an island into the cold of the free atmosphere,
which is not effectively heated by the sun's rays
traversing it. In the second place, the snow-surface
reflects so much of the incident solar radiation that
comparatively little is available for raising the tem-
perature of the snow to melting-point. These two
factors account for the severe summer cold of the
Antarctic Plateau ; but if the major factor were
removed, that is to say, if the plateau, retaining its

present horizontal extent and its present amount of
snowfall, were lowered to sea-level, it is probable,
as Stefansson thinks, that the ice-sheet would dis-

appear in summer, permitting grass, or even spruce
forest, to flourish, just as in the Arctic lowlands
to-day.
That a reduction to sea-level of the Antarctic

Plateau would remove the permanent ice-cap is the
^opinion, moreover, of Messrs. Priestley and Wright,

expressed in the handsome volume on the glacio-

)gy of the second Scott expedition (1910-1913),
fhich. has just been published. I do not, however,
illy support Dr. Stefansson in expecting that a

lowland south polar continent surrounded by an
^ce-chilled ocean would be liable, at least so often,

to the high summer temperature of the Arctic low-
' mds, and for this reason. In the Arctic lowlands of

'anada or Siberia hot spells in June and July may
)e materially assisted by the passage northward of

Jair heated in the continental regions to the south,
ind on the contrary cool spells with summer frosts

lay be occasioned by northerly winds off the ice-

shilled polar sea.

Dr. Stefansson has pointed out in his letter of

lugust 4 that the temperature is invariably lowered
in hot summer .spells in the Mackenzie Valley, as
compared with places in Alaska, in consequence of a
persistent polar wind which blows up that valley.

low this polar wind up the Mackenzie valley in hot
i^eather is just a local monsoon effect created by the
reat difference of temperature between the heated
ind and chilly ocean, and is precisely the pre-

lominant type of circulation one would expect to

)e set up by a lowland south polar continent heated

)y summer sunshine and encircled by an ice-chilled

:ean. Instead of the present glacial anticyclone
nth outflowing winds, inflowing winds chilled by
;a-ige would commonly flow in towards the lowland
intarctic continent and bring a good deal of cloud,

rain or sleet, so that the occasions when high-air

temperatures of 80° to 90° F. could occur during the
)uthern midsummer, December and January, would
)e less frequent than in the circumpolar Arctic

^lowlands in the northern midsummer, June and
July, and confined to calm clear conditions.
As regards the dependence of Arctic spruce forest

on a short hot summer. Dr. Stefansson makes clearer
in his " Northward Course of Empire " than in his
letter of August 4, that a factor of enormous im-
portance in high latitudes is the constant summer
daylight. As a bioclimatic factor, light is equally
important with warmth, and it is apt to be overlooked
by climatologists that the contrast between summer

and winter is just as much one of light and darkness
as of heat and cold in middle latitudes and much
more so in polar latitudes. Now it was shown so
far back as 1893 that in cold latitudes plants require

and utilise more diffuse daylight than in warm lati-

tudes. In the Arctic lands not only is the period of

continuous, or nearly continuous, daylight much
longer than the period of high temperature which is

limited to a few weeks, but on account of the low
altitude of the sun the ratio of diffuse to direct

sunlight is much greater than in the tropics, so that
the intensity of diffuse daylight is relatively great, and
there can be no doubt that this factor is all-important
in permitting vegetation to push much farther north
than would be the case if light were not able to

some extent to replace warmth in the economy of

plants during the Arctic summer.
The " Northward Course of Empire," reviewed in

Nature of June 23, p. 839, by Dr. H. R. Mill, was
written to correct exaggerated views concerning the
inhospitality of the " Frozen North," and to show
the possibility of settlement in the Arctic lowlands.

Many interesting philosophical questions are raised

therein. For example, if Dr. Stefansson 's generalisa-

tion is sound to the effect that the negro, beset on
all sides by terrible parasitic enemies, can move to

the Arctic and remain healthy if suitably protected
from the cold, whereas the more robust Eskimo
immediately sickens and dies of germ infections if

brought south, because in the comparatively germ-free

atmosphere of the far north he has developed no
resisting power, the thoughtful reader will inquire

whether the high and increasing degree of protection

from infection which modern hygiene and medicine
is affording to civilised races is not being purchased
at the expense of that resisting power which enabled
them to survive the ignorance and dangers of the
past, so that dire results might follow any temporary
withdrawal of the protecting hand through some
emergency. At all events, it is clear that a sound
medical philosophy will have an eye to the dangers
of coddling no less than to those of undue exposure
to adverse agencies. L. C. W. Bonacina.

27 Tanza Road, Hampstead, N.W.3,
August 29.
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Series Spectra in Oxygen and Sulphur.

A FEW months ago I wrote a paper (Abstract,

Physical Review, 21, 710, 1923) on " New Series

Spectra in Oxygen." It was read at the meeting of

the American Physical Society in Washington, D.C.,

last April. Some questions arose there concerning
these series because of their rather unusual character.

Hence I re-photographed the spectra of oxygen and
obtained data that confirm and extend my earlier

results. I also studied the element sulphur, which
resembles oxygen in its spectroscopic properties, and
obtained, for the first time I think, sulphur spectra
in the region of wave-lengths shorter than X2500.

Oxygen.—The new series reported at Washington
have been extended from two to seven and from one
to six members respectively. No second member of

the third series was found. In the series terms listed

below, the Fowler notation is used with the modifica-

tion that P is used instead of p for the common head
of the new triplet series. This change was suggested
to me by Prof. R. T. Birge. The wave numbers of

the head oPj^g of the series are 109833, 109674, and
109607. Only the shortest wave-length of each
member is noted, but the others were observed and
may be readily calculated from the data given here

;

0P3-1S, 2S, . . . 7S are X's 1302-27, 1039-26,

M 2



438

97650. 950*95. 937'S5. 93024, and 925-46 respect-
ively; oP,-2D, 3D, . . . 7/; arc 1025-8^, 97176,
94873, 936'62, 929*59. «"'! 92492. The wave-
lengths of oP„ - 15 are 1355-6 and 1358-6. while the
oP, - IS line is definitely absent.
Sulphur.—In extending the spectrum of sulphur

into the extreme ultra-violet, I used dry sulphur
dioxide at various prtssures in both the receiver and
connected discharge-tube of the vacuum grating
spectrograph. The following is a brief summary of
some pf the results ol)tained. Sulphur dioxide gas
has a strong absorption band extending from \250o to
Xijoo where a narrow and relatively transparent region
occurs, and then another absorption band extends
from X1650 indefinitely into the ultra-violet. The
fine structure of these bands is now being studied
in this laboratory. By using low pressures strong
spectra have been obtamed even in these regions of
aosorption. Thus I have photographed the spark
and arc spectra of sulphur. The spark spectrum
consists of many lines and groups of lines and extends
to X350. The most prominent feature of the arc
spectrum is a number of triplets of wide separation
and constant frequency difference. I have classified
these triplets in series by analogy with oxygen. The
series' designation and wave-lengths are : 0P123 - iS,
1826-35. 1820-53. 1807-42; oP,j3-25. 1436-92.
1433-27. i425*ii ; 0P123-3S, 1326-69. 1323-58.
1316-63. oPi23-2D. 1485-53, 1481-66, 1472-99;
oPu3-3D, 1412-92, 1409-41, 1401-55; oPi23-4D.
1313-22. 1310-26 . . . (the last line of this triplet
was not observed as it is probably hidden by the
strong oxygen triplet in this region). 0P23 - 15 are
at 1914-96, 1900-47. and the oPj - is line is definitely
missing as in oxygen. The common head oPjog of
these series cannot be accurately calculated from' the
data using the Rydberg law. Fortunately the term
IS has been observed by Meissner [Annalen der Physik,
50, 713, 1916) in his study of the infra-red, hence the
head of these series and all the other terms may be
obtained at once from the above corresponding wave-
lengths. Thus 0P123 has the values in frequency
units of 82982. 83156. and 83554. Using these
values and the observed wave-lengths. 15=28227.
2S =13384. etc. Other spectra in sulphur containing
these terms would exist in the region of the infra-red
and have not yet been observed.
Both the oxygen and sulphur spectra described

above show similar characteristics, namely, the in-

tensities of the lines and their separations are inverted
as compared with the known spectra of these elements
in the visible and infra-red, thus in the new spectra
the shortest wave-length of each triplet is most
intense, and, as indicated by the data above, the
frequency separation is greater between the two more
refrangible lines of each triplet. In both elements
one triplet has a missing line correspondingly placed.
This fact seems to indicate an inner quantum relation
which makes its occurrence impossible.
On the new Bohr theory the valence level of oxygen

and sulphur is a Zj, hence a p or P level and my data
indicate this to be a triple level. Apparently there
exist one stable and two metastable forms of each
of the elements atomic oxygen and atomic sulphur.
On the assumption that in both elements the oPjos
level is the valence level, the resonance and ionising
potentials of the stable forms as calculated from the
data above are : for the oxygen atom, resonance
9-11 >'olts. ionisation 13-56 volts ; for atomic sulphur,
resonance 6-50 volts, ionisation 10-31 volts.

J. J. HOPFIELD.

University of California, Berkeley,
August 3.
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[It should l>e ti> t in the foregoing coi
munication the caj 1 rs P, 5, D refer to t

new triplet series, and m ihc case of oxygen <>

connected with the previonslv known " sii

series for which similar < ijs have been
elsewhere adopted. ALso. ; terms is are
those associated with the previously known triplet
series of oxygen and sulphur.

—
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Continental Drift and the Stressing of Africa.

Mr. Wavland in Nature of August 25, p. 279,
brings forward weighty arguments, based <m the
results of the Geological Survey of Uganda, to rebut
the usually accepted view that the Protectorate,
like most of eastern Africa, and probably western
.•\frica as well, has been predominantly in a state of
tension. I shall be surprised, however, if further
work does not disclose the existence of at le

normal faulting with a north and south strik ig

the former existence of east and west teusiun. It
may well be that compression and tension have more
than once alternated with each other in Uganda.
There is no reason, too, why a change of conditions
may not convert a true rift valley formed in a period
of tension into one bounded by reversed faults.

I am by no means prepared to admit that the birth
of the moon (supposmg it to have in fact arisen by
separation from the earth) must have necessarily
been a " piece of extremely ancient history." Sir
George Darwin gives reasons for his belief that it

took place considerably more than 50 or 60 million
years ago. Now Dr. Holmes's calculations, based on
the uranium-lead ratio of certain minerals, show an
antiquity of about 500 million years for the beginning
of the Cambrian. This would suggest that the
interesting event in question may have occurred at
some time within the limits of the fossiliferous recor
Nor is there any reason to believe that it mu

have been marked by stupendous catastrophic dis-
turbances. A sphere of the earth's size yields itself

slowly but practically unresistingly to a force acting
continuously upon it—in this case the centrifugcU
force due to its rotation, accelerated more \>\-

the progressive condensation of its interior tha
retarded by the tidal action of the sun.
The process of separation may have been protracted

over a considerable time, more perhaps than that
represented by a single geological formation. Indeed,
there is a great deal to be said for the suggestion that
it may have commenced about the middle of th
Carboniferous and continued till the close of tl.

Trias. This would account for the fact that in tl;

portion of the earth's crust which has been chieli\

studied, that is to say the extra Pacific area, there
appears to have been throughout that lengthy period
a general, though by no means a complete, recession
of the ocean, which would presumably be attracted
towards the protruding mass of the moon. At some
stages of this emergence the bulk of the atmosphere
would be affected in the same way, giving rise in

the region antipodal to the moon to a period of

marked rarefaction and cold, resulting in the Talchir
and Dwyka ice-age which has been recognised not
only in South Africa, but also in India, Australia
the Falklands. and South America, all formerb.
according to Wegener, and I believe he is right,

clustered about Africa. If there be any truth in

this supposition we should expect the chief period
of tension in Africa and its surroundings to have
existed in Mesozoic and early Kainozoic times, not
in the Palaeozoic or pre-Cambrian. The powerful
tidal action of the moon, while still comparatively

i
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near the earth, would be responsible for the fact

that the readjustment of the earth's crust after a
large portion had been removed in the course of the
formation of the moon was mainly effected in an
east and west direction.

In these circumstances the excessive meridional
folding which Prof. Chamberlin postulates as a
lecessary result of tidal retardation could not be
looked for.

The chief value of the formulation of a speculative
"hypothesis such as I have sketched out is in illustrat-

ing and emphasising the interest and importance of

detailed study of geological structures, region by
region and period by period, throughout the world.
It will only be when we have all the facts before us,

that we shall be able to solve with any assurance
jthe problems presented by the present configuration
)f the surface of the globe.

With regard to the use of the words " rift " and
" rift-valley," the latter was originally and properly
used by Prof. J. W. Gregory for a structural valley
due essentially to tension, and I use " rift " in the
corresponding sense—of a split in the earth's crust
due likewise to tension. This is in close accordance
with the popular and literary use of the word " rift."

Should at any future time it be clearly proved that
the " great rift valley " was never in the whole
course of its existence associated with east and west
tension, it would then, I submit, have no longer a
right to the title. John W. Evans.

Imperial College of Science and Technology,
South Kensington, S.W.7,

August 31.

Stereoisomerism among Derivatives of Diphenyl.

The cases of isomerism so far recorded among
derivatives of diphenyl, whether connected with
optical activity or not (Kenner and co-workers. Trans.
Chem. Soc, 1922, 121, 614, etc.), are interesting from
the point of view of the possibility of the existence
of a stable para - bond in benzene and, more
particularly, in diphenyl derivatives. Thus, any
2 : 2'-derivative of diphenyl should be capable of

optical activity on the basis of the general formula :

.CH=CRv
CH- -C—

C

CH
\ch=ch/ \ch=ch/

which reveals the presence of four asymmetric carbon
atoms.
From the same point of view, the isomeric dinitro-

benzidines (cf. for example, Brady and McHugh,
Trans. Chem. Soc, 1923, 123, 2047), and some of the
substances derived from them, also contain four
asymmetric carbon atoms, although this type does
not include cases of optically active substances at
present.
The above suggestion opens up a large field for

investigation. It is interesting to note, in passing,
that diphenyl forms a tetra-ozonide, which may
indicate that the para-bonded condition is favoured
even by the parent hydroczirbon. E, E. Turner.

East London College,

Mile End Road, E.i,

September 4.

The Liesegang Phenomenon—an Historical Note.

The discovery of the phenomenon of periodic
stratification in gels is attributed to Liesegang {Phot.
Archiv, 1896, 221). Historical accounts of earlier

experimental work on the formation of precipitates of

sparingly soluble substances in gels are given by Wo.
Ostwald (" Grundriss der Kolloidchemie," Dresden,
1909, 208) and by Bradford {Biochemical Journal, 29,

29, 1920). The latter author states {loc. cit., p. 29) :

" The first observation of a series of layers (produced
by periodic precipitation in gels) must be ascribed
to Lupton (Nature, 47, 13 (1892))." It may be
observed that Ord published experiments before
this date on the formation of calcium oxalate in

isinglass gels. Details of these experiments are given
in his book (" The influence of Colloids upon Crys-
talline Form and Cohesion," London, 1879), which,
in the writer's opinion, has not received the attention
it deserves. It appears from the passage quoted
below {op. cit., p. 108) that Ord before 1879 (the

actual date of the experiment is given in the text as
March 12, 1869) had obtamed stratified precipitates

of calcium oxalate :

" The deposit (of calcium oxalate) was not uniform,
but somewhat stratified, forming a layer of greatest

density near the calcium solution, a layer of less

density, with some opalescence, near the oxalic

solution, and several intermediate layers of still less

density, with alternate spaces of extreme scantiness of
deposit."

In the light of these facts it seems that the priority

of the discovery should be taken by Ord.

J. R. I. Hepburn.
119 Richmond Road, London, N.i,

August 18.
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Urease as a Product of Bacterium radicicola.

The letter by Prof. Werner in Nature of August
II " On the Presence of Urease in the Nodules of the
Roots of the Leguminous Plants," induces me to
state that urease is also produced by the pure
cultures of Bacterium radicicola, and much more pro-
fusely than by the nodules. Such forms as Vicics,

Trifolii, Pisi, are particularly strong in this respect,
while Ornithopodis and Lupini are but feeble urease-
producers.

It is interesting to observe that urease is also, in
certain cases, a product of the normal papilionaceous
plants, first discovered by Takeuchi in the beans
of Soja hispida, and by me in the seeds and the rind
of the branches of Cytisus Laburnum and Glycine
chinensis.

The simplest way for the demonstration of the
enzyme is the plate-method which I have described
in Centralblatt f. Bakteriologie, 2te Abt., Bd. 5, p.
323, 1893, and Archives N^erlandaises, 1895. As,
however, B. radicicola does not grow well on broth-
gelatin, or yeast-decoct-gelatin with ij per cent,
urea, the detection of the enzyme must be made
with material taken from colonies previously grown
on peas-Ieaf-gelatin, with 2 per cent, cane-sugar, and
then used as little lumps, placed on the yeast-decoct-
urea-gelatin plate. After a few minutes the beautiful
" iris-phenomenon " becomes visible if urease is

present, as a consequence of the production of
ammonium-carbonate which precipitates the calcium-
carbonate and calcium-phosphate in the particular
manner proper to this experiment. The addition of
some calcium-malate to the yeast-urea-gelatin en-
hances the sensibility of the iris-reaction.

The discovery of urease in B. radicicola was the
result of experiments on the nutrition of this bac-
terium, performed in 1919 and 1920, with the co-
operation of Mr. Ir. L. E. den Dooren de Jong at
Delft. M. W. Beijerinck.

Gorssel, Holland.
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The Study of Man.'

By Prof. G. Elliot Smith, F.R.S.

IN this address I propose to give a sketch of the

progress that has recently been made in some of

the manifold branches of study concerned with the

nature and history of man and his achievements, and

to suggest how thc>- can be correlated and integrated

as a real science of man with a distinctive discipline.

The recent discoveries of the remains of Rhodesian

man and the Nebraska tooth have added a new species

and a new genus to the human family, and two con-

tinents to the known domain of its extinct members.

Intensive studies of the whole series of fossil remains

and comparison with the living races of Homo sapiens

have made it possible for us to construct a family tree

of the Hominidre, and to draw certain inferences as to

the nature of the evolutionary changes that have

occurred within the human family since it first came
into existence. From such investigations it appears

that some of the features regarded as distinctive of the

highest races of men are temporary phases in the lower

races ; and, what is much more striking, many of the

anatomical traits generally supposed to be peculiar

to the human family are found in new-born gorillas

and chimpanzees, but are lost by these apes before

they attain their maturity. Prof. Bolk, of Amsterdam,

has recently been studying this remarkable pheno-

menon,2 and has attempted to interpret the facts by

the Batesonian paradox that man has attained the

human status and the higher races have advanced a

stage beyond the lower, not by the acquisition of new
characters, but by inhibiting the full development of

his ancestral traits. I am unable to accept my dis-

tinguished friend's speculations. For man's mental

powers and the brain that makes their manifestation

possible cannot be explained simply as an unveiling

of possibilities dormant in his ancestors, for they are

positive additions to his equipment which represent

his distinctive characteristic. There is, however, this

germ of truth in Prof. Bolk's claim ; the apes have in

many respects departed further from the primitive

ancestral type than man has in that they have become

more highly specialised in adaptation to a particular

mode of life. They have lost not only many primitive

traits that man has retained, but also the plasticity

and adaptability that played a decisive part in the

attainment of man's mental pre-eminence.

I propose here to submit a tentative pedigree of

man's Primate ancestry based upon the results of

intensive studies in comparative anatomy and em-

bryology, and discoveries in palaeontology, and to use

this as the basis for a study of the progressive changes

in the brain, which prepared the way for the eventual

emergence of those attributes of mind which distinguish

man from all other living creatures.

In the course of this inquiry we shall see that during

the process of evolution man's Primate ancestors

wandered from America to Europe and Asia, and that

such world-wide migrations have been continued by
certain of their descendants ever since, providing the

• Evening lecture delivered to the British Association Meeting at

Liverpool, on September 14.
« L. Bolk, " The Part played by the Endocrine Glands in the Evolution

of Man," The Lancet, September 10, 1921, p. 588.
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new environments which weeded out those mei;

of the order that failed to adapt themselves to :..

circumstances or to specialise and drop out of the rac<

for the attainment of a higher status. Nor did tbi

migration cease with the advent of man himself. H>

has ever been a wanderer upon the face of the car*'

and not until the invention of civilisation did c<

groups of human beings liecome anchored in dennit

localities. One of the great sources of confusion i:

modem anthropological >' s is the failure t

distinguish between the i of population an<

the diffusion of culture : in other words due recogr

is not given to the fact that a small group of pe<.;

a higher culture can impose the latter upon a

community without necessarily effecting any rectv...

able change in the physical characters of the peopl'

as a whole.

The Discovery of Tutankhamkn s iomb.

When the programme for the British Association

meeting was first tentatively drafted, more than si

months ago, the attention of the world at large wa

fixed upon the Theban Valley of the Tombs of tlv

Kings, and the name of the insignificant pharao

Tutankhamen was on every one's lips. The officers <

the Association then decided that the evening lectur

should be devoted to an exposition of the scientit.

results of the exploration of Tutankhamen's tomb, ana

it was hoped that Lord Carnarvon would have pre-

sided at it. I need not dwell upon the tragic even'

which have made impossible the realisation of eith-

of these proposals. Lord Carnarvon's death has dea

a ver>- serious blow to Egyptian studies just at tl

moment when it is more than ever important th.

British prestige in Egypt as a serious patron of archje

logical study should be maintained and strengthened.

The work in Tutankhamen's tomb has yielded'

singularly little information of direct scientific vah:

Yet there are certain aspects of this dazzling illumina-

tion of the last phase of the eighteenth d\-nasty that

are worthy of attention. I need not emphasise tl

value of this discover}- in forcing upon the attentic

of the world the vastness of the achievements of the

ancient Eg>T)tians in the fourteenth centur\- B.C. At

a time when some of us have been trying to imprt

this fact upon students of anthropolog>' one cann

refrain from acknowledging the debt to Mr. Howa:

Carter for having accomplished in one winter what v,

have been striving in vain to do at the British Associ.

tion for more than twelve years. There is only oiu:

point in connexion with this discover}- to which I can

refer before I turn to consider other aspects of tlv

study of man.

The Search for Gold.

The vast quantity of gold actually found in the tomb

is a point of special interest, for it raises problems of the

utmost significance with reference to the part played

by this relatively useless yellow metal in the history- of

civilisation. At a time when we have lost the use of

gold as currency it is interesting to contemplate a stai-
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in history before gold coinage was invented, although

the metal was being used as tribute. Gold was the

first metal used by man, and it was the arbitrary value

iittached to it for its supposed magical properties as an

pelixir of life that initiated the world-wide search for it

which has now lasted for sixty centuries, although the

motive for the search—in other words, the reason for

attaching so peculiar a value to the soft yellow metal

—

has changed. The search for gold has been the most

potent influence in the development and the spread

of civilisation. From the pictures in the tomb of

Tutankhamen's viceroy Huy, we learn that the gold

was obtained from Nubia and the Soudan, and we are

also shown the peculiar types of ships which brought

this tribute down the Nile. The demonstration of

the effects of such exploitation upon the Soudan

has recently been revealed by the investigations of

Prof. Reisner, which have provided us with an object

lesson in the process of cultural diffusion such as has

been happening in every part of the world since then.

In modern times we have seen it in the Transvaal, in

Australia, and in California—the settlement of relat-

ivelv small bands of miners to get gold and incidentally

to plant in hitherto waste places of the earth certain

of the elements, good and bad, of our civilisation. In

the Soudan thirty-five centuries ago the Egyptians

were doing what our own people are now doing in the

|Transvaal. A relatively small band of people of

f
higher culture were making use of the local population

f to exploit the gold to which the latter had previously

'[attached no value. As the result of the settlement of

•cultured immigrants in their midst certain of their

I

customs and beliefs were adopted by the indigenous

.inhabitants and blended with their own customs. In

a report upon Prof. Reisner's work in the Soudan which

\ submitted to the British Association in 1915 (Report,

p. 189) the facts relating to this racial and cultural

i
mixture were summarised.

The geographical distribution of arch3eological re-

fmains and the features of the culture reveal to every

^one who is willing to read the plain story told by

: these facts, first emphasised by Mr. W. J. Perry, that

the same process has been going on ever since the

^ first civilisation was invented, and that it has been the

r chief motive for the diffusion of culture throughout

the world. Whether one examines the distribution

of the earliest monuments in Southern India, or the

settlements mentioned in the Rig Veda in the North-

West, the distribution of ancient settlements in Persia,

Siberia, the Caucasus and Asia Minor, or further afield

from the ancient East in Europe and the British Isles,

in Africa to the Niger and Zimbabwe, in the lands of

gold in Malaysia and Eastern Asia, and further still in

America, we can read the same story, the same motive

and the same result of the exploitation of the local

natural resources by the native population under the

direction of relatively small bands of alien immigrants.

Many other materials to which a magical or economic

value was attached played a part in this process of ex-

ploitation. Resin, timber, pearls, copper, flint, jade,

turquoise, lapis lazuli, amber, tin, and eventually all

metals, were some of the more obtrusive lures that im-

pelled men to embark upon any adventure, however

hazardous : and the search for these things was respon-

sible for the world-wide diffusion of culture.
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The investigation of the details of these events throws

new light upon ancient history and affords a convincing

explanation of much that hitherto has been obscure in

the history of civilisation.

Ancient Mariners.

Considerations of time will permit me to refer only

to one aspect of this world-wide diffusion. The

pictures of the boats used by Tutankhamen's viceroy

reveal certain peculiar features which were adopted

also in sea-going ships in the Mediterranean and Ery-

thraean Seas. These distinctive methods of ship-

building have been preserv^ed until the present day in

the Victoria Nyanza in East Africa and in certain parts

of the Malay Archipelago. They are also revealed in

quite unmistakable fashion in sculptures of the Early

Bronze Age in Sweden. Here there is a specific illustra-

tion not only of the fact of the world-wide diffusion of

culture but also of the chief means by which it was

effected.

The New Vision in Anthropology.

The investigation of the factors involved in this

demonstration of the unity of civilisation brings to

light the motives that prompted its origin, and provides

us with a new insight into the real meaning of customs

and beliefs. It contains the germ of a new method of

approach to the problems of psychology, and a means

whereby in time the unification of anthropology will

be effected and a real science of man created.

During the last twelve years there has been a pro-

found change in most of the fields of investigation

concerned with the study of man. Not only has there

been a rich harvest of new facts and a fuller under-

standing of the meaning of such knowledge as we

possess, but also there has begun to emerge a radically

new attitude toward the problems awaiting solution.

Hitherto the investigator who concerns himself with

the problems of human structure and function, of the

races of man, of the fossil remains of man, of evolution

and inheritance, as a rule has refused to discuss customs

and beliefs, arts and crafts, social organisation, and the

psychological aspects of anthropology which are now^

commonly called cultural. The two branches of

anthropology have been cultivated in water-tight

compartments, and the fact that the results achieved

in each of them have far-reaching significance for the

interpretation of the problems of the other is as a rule

totally ignored.

During recent years some of the more far-seeing

students of man have been insisting upon what the

late Dr. Rivers called the unity of anthropology and

the urgency of the need for more co-operation between

the different fields of research.^ Until such integra-

tion is effected there can be no real science of man.

In this address I propose to give a sketch of the new

trends in anthropological thought, and to suggest how

they may be unified and focussed upon a definite aim,

the interpretation of man's history and human conduct.

Perhaps a simple illustration will explain the value

of the correlation of physical and cultural studies.

Twelve years ago, when attempting to interpret the

» W. H. R. Rivers, "The Unity of Anthropology," Jox^m. Royal

Anthropological InsiUuU, 1922 ; also B. Malinowski on the same subject,

Nature, Sept. i, 1923, p. 3t4-
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physi( .il (u the ( nkural ^ide, to pursue this subject

further, I had no alternative than to resort to ethno-
logical studies to see whether I could not discover
cultural evidence to shed some light upon the un-
doubted facts of race, concerning which 1 was satisfied

that I had unshakable evidence of a widespread
migration of people. In Polynesia I found the same
general associations between the distribution of these

distinctive people and the practices of megalith-
building and mummification as I had previously found
in the Mediterranean area and Western Asia ; and
when the evidence came to be studied intensively it

seemed to establish upon unshakable foundations the
fact of the unity of civilisation and the world-wide
diffusion of culture in early times. This conclusion of

course has been warmly contested during the last ten
years, during which, however, its opponents have
repeatedly shifted their ground and taken up new
lines of defence. While there is not a scrap of doubt
as to the ultimate issue, it is clear that there will be a
prolonged conflict such as in the past was necessar}-

to convince people that the earth was not flat, or that
man was really evolved from a Simian ancestor.

There are two points in connexion with this theory
that I want specially to mention :—(a) Its bearing
upon the problems of physical anthropology, and ip)

its relation to psychology. If it can be demonstrated
that at certain scattered localities widespread through-
out the world the germs of the common civilisation

were planted by immigrants, the recognition of the
presence of the latter at some places and not at others
is a fact of cardinal importance to the student who is

attempting to interpret the puzzling results of the
intensive study of race in localised areas. When one
is dealing with regions like Oceania, where the popula-
tion is the result of relatively recent immigrations,
probably none of them more than twenty centuries old,

such considerations are clearly the essence of the whole
problem.

I need say no more in justification of the fundamental
importance of the close correlation of the work in

physical and cultural anthropology. They are parts
of one and the same problem, which cannot be solved
unless both classes of evidence are given their proper
value.

One of the greatest obstacles that has barred the way
to such collaboration has been the persistent refusal

on the part of ethnologists to distinguish between
diffusion of culture and migration of people. The
confusion that has arisen from this issue has had far-

reaching effects not merely upon the interpretation of
* " The Ancient EgypUans," 191 1 and 1923.
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ment of science. The errors of ethnological doctrine
that still hold the field are largely the outcome of

certain im idenls in the sixties of the nineteenth
century, as the result of which {a) the terms used by
biologists in the Darwinian controversy were mis-
understood and misapplied, and (^) in the conflict with
such apologists as Archbishop Whately and the Duke
of Argyll ^ the ethnologists not only made claims that

recent research has shown to be wholly indefensible,

but also laid down these false doctrines with all the

pontifical air of infallibility which unconsciously they
seem to have adopted from their theological opponents.
In recent times the attempt has been made to bolster

up this false claim by certain specious psychological

arguments ; and the best hope for ridding anthropo-
logical science of so serious a hindrance to progress

is to be found in the adoption of serious psychological

methods in the investigation of customs and beliefs

and the interpretation of the histon* of civilisation.

Nor would the benefit of this closer correlation between
ethnology and psychology be one-sided, p- 'lorry

has at least as much to gain as ethnol< the

investigation of the meaning of myth and loik-iure. of

custom and belief, is coming to play an increasing part

in the study of human behaviour. The further develop-

ment of this tendency is certain to be the chief factor

in ridding anthropological studies of the encumbrances

of error which still hamper their growth.

Man's Distixctivk Attribute.

The study of man can only become transtormed

into a real science when mans really distinctive

attribute, the nature of the human mind, is made the

chief subject of anthropological inquir}-. The value of

psychology as the great integrating factor in anthropo-

logy has recently been explained with great lucidity

by Dr. Malinowski, and in the rest of my address I

want to suggest that the extent of its possibilities for

effecting co-ordination is even much wider than the

claims he made for it. Psychology can become the

bond of union between all branches of anthrop"'"' ' •'

inquiry and the medium whereby a distinc

:

' Andrew D. White, " .\ History o\ the Warfare of Science," etc, v™ a. ,

p. 305 (1920 ed.).
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cipline can be developed to justify the creation of a

real science of man.
The full recognition of the mechanism of the diffusion

of culture involves a new orientation in psychological

investigation, for it points the way to the true explana-

tion of the origin of folk-lore and myth and of custom
and belief ; and it throws a new light upon the springs

of human action and upon the problems of social and
political organisation and of education. The outcome
of this new movement in ethnology will be to effect a

closer bond of union with real psychology and through
psychology with the biological sciences that are

essential for the full appreciation of the meaning of

mental evolution.

It is too often forgotten by students of man's evolu-

tion that the fundamental distinctive feature of the

human family is the nature and range of the powers of

mind, which differentiate it from all other living

creatures. The chief aim of the interpreter of this

evolution should be to offer some explanation of how
these distinctively human attributes were acquired.

With his usual facility of expression Sir James Frazer

puts this view with great force. It is all the more
welcome because he, who so freely uses the theory of

the independent evolution of belief, reproves another

ethnologist for too exclusive a devotion to biological

methods of interpretation and for forgetting " the part

that human thought and will have played in moulding
human destiny." He says that some of his colleagues
" would write the history of man without taking into

account the things that make him a man and dis-

criminate him from the lower animals. To do this, to

adopt a common Comparison, is to write the play of

' Hamlet ' without the Prince of Denmark. It is to

attempt the solution of a complex problem while ignor-

ing the principal factor which ought to come into the

calculations. It is, as I have already said, not science

but a bastard imitation of it. For true science reckons

with all the elements of the problem which it sets out

to solve. ... In particular, the science which deals

with human society will not, if it is truly scientific, omit

to reckon with the qualities which distinguish man from

the beasts." *

It should, then, be the fundamental aim of any move-
ment to integrate the forces of anthropological inquiry

to provide an explanation of how man acquired his

distinctive position and how precisely his behaviour

was modified by the attainment of such heightened

powers of discrimination and ability to profit from his

experience.

The Evolution of the Human Brain.

Intensive research in comparative anatomy and em-
br>-oIogy and discoveries in paleontology have made it

possible for us to reconstruct man's pedigree with a
confidence that hitherto would not have been justifi-

able. Using this scheme as a foundation, we can deter-

mine precisely what structural changes, especially in

the brain, were effected at each stage of the progress of

the Primates toward man's estate ; and in the light of

the information afforded by physiology and clinical

medicine we are able in some measure to interpret the

meaning of each of the stages in the attainment of the

distinctively human attributes of mind.
• " Totemism and Exogamy," 1910, p. 98.
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In an address delivered at the Dundee meeting of the

British Association eleven years ago, and elsewhere on
several occasions since then, I have discussed this

problem : but I make no apology for returning to its

consideration again. For, as I have said already, it is

the fundamental question in the study of man ; and
recent research has cleared up many difficult points

since I last spoke on the subject.

Even before the beginning of the Tertiary period the

trend had already been determined for that particular

line of brain development, the continuation of which
eventually led to the emergence of man's distinctive

attributes. Moreover, man, as I said in 191 2, is " the

ultimate product of that line of ancestry which was
never compelled to turn aside and adopt protective

specialisations, either of structure or mode of life, which
would be fatal to its plasticity and power of further

development."

Vision the Foundation of Man's Mental
Powers.

The first step was taken when in a very primitive and
unspecialised arboreal mammal vision became the

dominant sense, by which its movements were guided

and its behaviour so largely determined. One of the

immediate results of the enhancement of the import-

ance of vision was to awaken the animal's curiosity

concerning the things it saw around it. Hence it was
prompted to handle them, and its hands were guided by
visual control in doing so. This brought about not

merely increased skill in movement, but also the culti-

vation of the tactile and kinaesthetic senses, and the

building up of an empirical knowledge of the world

around it by a correlation of the information obtained

experimentally by vision, touch, and movement. The
acquisition of greater skill affected not merely the hands
but also the cerebral mechanisms that regulate all move-
ments ; and one of the ways in which this was expressed

was in the attainment of a wider range and an increased

precision of the conjugate movements of the eyes, and
especially of a more accurate control of convergence.

This did not occur, however, until the flattening of the

face (reduction of the snout) allowed the eyes to come
to the front of the head and look forward so that the

visual fields overlapped. Moreover, a very complicated

mechanism had to be developed in the brain before

these delicate associated movements of the eyes could

be effected. The building-up of the instrument for

regulating these eye-movements was the fundamental
factor in the evolution of man's ancestors, which
opened the way for the wider vision and the power of

looking forward that are so pre-eminently distinctive

of the human intellect. Our common speech is per-

meated with the symbolism that proclaims the influence

of vision in our intellectual life.

The first stage in this process seems to have been the

expansion of the prefrontal cortex and the acquisition

of the power of voluntarily extending the range of

conjugate movements of the eyes and focussing them
upon any object. Then came the laborious process of

building up in the mid-brain the instrument for effecting

these complex adjustments automatically,'^ so that the

animal was then able to fix its gaze upon an object and

' John I. Hunter, "The Oculomotor Nucleus in Tarsiusand Nycticebus,"
Brain, 1923.
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to concentrate its attention upon the thinj; seen rather

than upon the muscular act incidental to the pro<css

of seeing it. This represents the germ of attention and
of mental concentration in general, liut the {x^wcr of

automatically moving the eyes with such accuracy

that the images of an object upon the two retina* could

be focussed with precision upon exactly corresponding

spots made ]}ossible the ac(|uisition of stereoscopic

vision, the ability to appreciate the form, size, solidity,

and exact position in space of objects. It also pre-

pared the way for the development in each retina of a

particularly sensitive spot, the macula lutea, which
enabled the animal to appreciate the texture, colour,

and other details of objects seen with much more pre-

cision than before. Hence probably for the first time

in the history of living creatures an animal acquired

the power of " seeing " in the sense that we associate

with that verb. The attainment of these new powers
of exact vision further stimulated the animal's curiosity

to examine and handle the objects around it and pro-

vided a more efficient control of the hands, so that acts

of increasing degrees of skill were learned and much
more delicate powers of tactile discrimination were
acquired. Out of these experiments also there emerged
a fuller appreciation of the nature of the objects seen

and handled and of the natural forces that influenced

the course of events.

With the acquisition of this new power of learning

by experimentation, events in the world around the

animal acquired a fuller meaning ; and this enriched

all its experience, not merely that which appealed to

the senses of sight and touch, but hearing also. Thus
in the series of Primates there is a sudden expansion of

the acoustic cortex as soon as stereoscopic vision is

acquired, and the visual, tactile, motor and prefrontal

cortex also feel the stimulus and begin rapidly to ex-

pand. This increase of the auditory territory is ex-

pressed not only in a marked increase of acoustic

discrimination but also by an increase in the power of

vocal expression. At a much later stage of evolution

the fuller cultivation of these powers conferred upon
their possessors the ability to devise an acoustic sym-
bolism capable of.a much wider range of usefulness than
merely conveying from one individual to another cries

expressive of different emotions. For when true arti-

culate speech was acquired it became possible to con-

vey ideas and the results of experience from individual

to individual, and so to accumulate knowledge and
transmit it from one generation to another. This
achievement was probably distinctive of the attainment
of human rank, for the casts obtained from the most
primitive brain-cases, such as those of Pithecanthropus
and Eoanthropus, reveal the significant expansion of

the acoustic cortex. This new power exerted the most
profound influence upon human Iwhaviour, for it made
it possible for most men to lxr<<>me subject to traditiun

and to ac(juire knowledge from their fellows withoui

the necessity of thinking and devising of thnr <<\k\\

initiative. It is easier to behave in the r;

by convention than to originate action •:
.

special circumstances.

Within the limits of the human family itself thi

progressive series of changes that we have witiiesse<l

m man's Primate ancestors still continue ; and as we
compare such a series of endocranial casts as those of

Pithecanthropus, Eoanthropus, Homorhodesiensis, Homo
neanderthalensis , and Homo sapiens, we can detect a

progressive expansion of the parietal, prefrontal, and
temporal territories, which are associated with the

increasing powers of manual dexterity and discrimina-

tive power, of mental concentration and of acoustic

discrimination.

The study of such factors of cerebral development
will eventually enable us to link up the facts of com-
parative anatomy with psychology, and enable us the

better to understand human beha\Tiour. Such wider

knowledge will, in time, help us to co-ordinate the

principles that underlie customs and beliefs, and
from such researches there will eventually emerge
a distinctive discipline and a more strictly scientific

method.
For the full realisation of this vision, what is necessar\-

above all is that the universities should recognise the

importance of this new conception of humane studies

and take an active part in building up a science of

man that is more scientific than what at present are

known as the humanities and more human than

biolog}\ The fundamental aim of all education is the

fuller understanding of the forces of Nature and of

human behaviour. The necessity for attacking the

latter problem with more directness and precision is

urgent ; and it is imf)ossible to exaggerate the impjort-

ance of a fuller cultivation in our universities of the

study of the nature of man and of the springs of human
conduct. It lies at the root of all knowledge and the

intelligent control of all human affairs. I need not

emphasise the tremendous practical importance of

such studies to an Empire such as ours at the present

time. The Pan-Pacific Conference held in Australia

recently is an earnest of the realisation of this fact

by statesmen and administrators and of the usefulness

of collaborating with men of science to acquire an

understanding of subject peoples and their social

problems. This policy of peaceful development of

the Pacific is a good augur}- for the fuller recogni-

tion of the value of anthropolog>' to the world at large.

Some Bearings of Zoology on Human Welfare.^

By Prof. J. H. Ashworth, D.Sc, F.R.S.

T^HE bearings of zoology on human welfare—as
J- illustrated by the relation of insects, protozoa,
and helminthes to the spread or causation of disease in

man—have become increasingly evident in these later

* From the presidential address delivered to Section D (Zoology) of the
Bntish Association at Liverpool on September 13.
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years, and are familiar to even.- student of zoology- or

of medicine. At the time of the last meeting of the

British Association in Liverpool (1896), insects were

suspected of acting as transmitters of certain patho-

genic organisms to man, but these cases were few, and

in no single instance had the life-cycle of the organism
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been worked out and the mode of its transmission from

insect to man ascertained. The late Sir Patrick

Manson, working in Amoy, had shown (1878) that the

larvae of Filaria bancrofti undergo growth and meta-
morphosis in mosquitoes^ but the mode of transference

of the metamorphosed larvae was not determined until

-1900. Nearly two years after the last meeting in

Liverpool the part played by the mosquito as host and
transmitter of the parasite of malaria was made known
by Ross. In addition to these two cases, at least eight

important examples can now be cited of arthropods

proved to act as carriers of pathogenic organisms to

man

—

e.g. Stegomyia—yellow fever; Phlebotomus

—

sandfly fever ; tsetse-flies—sleeping sickness ; Cono-
rhinus—South American trypanosomiasis (Chagas'

disease) ; Chrysops

—

Filaria (Loa) loa ; the flea Xeno-
psylla cheopis—plague ; the body-louse—trench fever,

relapsing fever, and typhus ; and the tick Omithodorus
—African relapsing fever.

In selecting examples for brief consideration I propose

to deal very shortly with malaria, although it is the

most important of the insect-carried diseases, because

the essential relations between the Anopheles mosquito

and the parasite are well known. There still remain

lacunae in our knowledge of the malarial organisms.

Ross and Thomson (1910) showed that asexual forms

of the parasite tend to persist in small numbers between

relapses, and suggested that infection is maintained

by these asexual stages. Such explanation elucidates

those cases in which relapses occur after short intervals,

but the recurrence of the attacks of fever after long

intervals can only be explained by assuming that the

parasites lie dormant in the body—and we know neither

in what part of the body nor in what stage or condition

they persist. Nevertheless, the cardinal points about

the organism are established, and preventive measures

and methods of attack based on a knowledge of the

habits and bionomics of Anopheles have been fruitful

in beneficial results in many parts of the world.

If we desire an illustration of the vast difference to

human well-being between knowing and not knowing

how a disease-germ is transmitted to man, we may
turn to the case of yellow fever. When this pestilence

came from the unknown, and no one knew how to

check it, its appearance in a community gave rise to

extreme despair, and in many cases was the signal for

wholesale migration of those inhabitants who could

leave the place. But with the discovery that Stego-

myia was the transmitting agent all this was changed.

The municipality or district took steps to organise its

preventive defences against a now tangible enemy,

and the successful issue of these efforts, with the

consequent great saving of life and reduction of human
sufTering in the Southern United States, in Panama,
in Havana, and in other places, is common knowledge.

It is a striking fact that during 1922 Central America,

the West Indies, and all hut one country of South

America were free from yellow fever, which had ravaged

these regions for nearly two centuries. The campaign
against Stegomyia is resulting, as a recent Rockefeller

report points out, in yellow fever being restricted to

rapidly diminishing, isolated areas, and this disease

seems to he one which by persistent effort can be

brought completely under control.

In 1895 Bruce went to Zululand to investigate the
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tsetse-fly disease which had made large tracts of Africa

uninhabitable for stock, and near the end of the same
year he issued his preliminary report in which he

showed that the disease was not caused by some poison

elaborated by the fly—as had been formerly believed

—

but was due to a minute flagellate organism, a trypano-

some, conveyed from affected to healthy animals by a
tsetse-fly (Glossina morsitans). In 1901 Forde noticed

an active organism in the blood of an Englishman in

Gambia suffering from irregularly intermittent fever,

and Button (1902) recognised it as a tr}'panosome,

which he named Trypanosoma gambiense. In 1902
Castellani found trypanosomes in the blood and cerebro-

spinal fluid of natives with sleeping sickness in Uganda,
and suggested that the trypanosome was the causal

organism of the disease. The Sleeping Sickness

Commission (Bruce and his colleagues) confirmed this

view, and showed that a tsetse-fly, Glossina palpalis,

was the transmitter. Since then much has been learnt

regarding the multiplication of the trypanosome in

the fly and its transference to man. For some years

this was believed to take place by the direct method,
but in 1908 Kleine demonstrated " cycHcal " trans-

mission, and this was shown later to be the principal

means of transference of T. gambiense. In 1910
Stephens and Fantham described from an Englishman,
who had become infected in Rhodesia, a trypanosome
which, from its morphological characters and greater

virulence, they regarded as a new species, T. rhodesiense,

and its " cyclical " transmission by Glossina morsitans

was proved by Kinghorn and Yorke. Recent reports

by Duke and Swynnerton (1923) of investigations in

Tanganyika Territory suggest that direct rather than
cyclical transmission by a new species of Glossina is

there mainlj^ responsible for the spread of a trypano-
some of the T. rhodesiense type.

The impossibility of distinguishing by their morpho-
logy what are considered to be different species of

trv'panosomes, and the difficulty of attacking the fly,

are handicaps to progress in the campaign against

.sleeping sickness, which presents some of the most
subtle problems in present-day entomology and proto-

zoology. Here also we come upon perplexing con-
ditions due apparently to the different virulence of

separate strains of the same species of trypanosome
and the varying tolerance of individual hosts—on
which subjects much further work is required.

The relation of fleas to plague provides one of the
best and most recent illustrations of the necessity for

careful work on the systematics and on the structure

and bionomics of insects concerned in carrj'ing patho-
genic organisms. Plague was introduced into Bombay
in the autumn of 1896, and during the ntxt two years

extended over the greater part of Bombay Presidency
and was carried to distant provinces. The ^Indian
Government requested that a commission should be
sent out to investigate the conditions. The commis-
sion, which visited India in 1898-99, came to the

conclusion (1901) that rats spread plague and that

infection of man took place through the skin, but

—

and this is amazing to us at the present day—" that

suctorial insects do not come under consideration in

connection with fhe spread of plague." Further
observations, however, soon showed this conclusion to

be erroneous. Liston found in Bombay in 1903 that



446 NATURE [SlirTEMBEK 2 2, 1 923

the common rat-flea was Pvlex (XettopsyUa) cheopis,

that it was present in houses in which rats had died

of plague and in which some of the residents had
become infected, that the pla^^ue-bacillus could multiply

in the stomach of this flea, and that the flea would

—

in the absence of its usual host— attack man. These
observations pointed to the importance of this flea in

the dissemination of i>lague, and the Second Plague

Commission, which was appointed and began work
in 1905, definitely proved that Xenopsylla cheopis is

the transmitter of the plague-organism from rat to rat

and from rat to num.
The mechanism of transmission of the plague-

bacillus was worked out by Bacot and Martin in 1913.

They showed that in a proportion of the fleas fed on the

blood of septicemic mice the plague-bacilli multiply

in the provcntriculus—which is provided with chitinous

processes that act as a valve to prevent regurgitation

of the blood from the stomach—and a mass of bacilli

is formed which blocks the provcntriculus and may
extend forward into the oesophagus. Fleas in this

condition are not prevented from sucking blood,

because the pharynx is the suctorial organ, but their

attempts to obtain blood result only in distending the

oesophagus. The blood drawn into the oesophagus is

repeatedly forced backwards into contact with the

mass of plague-bacilli, and on the sucking action

ceasing some of this infected blood is expelled into the

wound. The transmission of plague depends on the

peculiar structure of the provcntriculus of the flea and
on the extent to which, in certain examples, the plague-

bacilli multiply in the provcntriculus. Such " blocked
"

fleas being unable to take blood into the stomach are

in a starved condition, and make repeated attempts to

feed, and hence are particularly dangerous.

Until 1 9 13 it was believed that all the fleas of the

genus Xenopsylla found on rats in India belonged to

one species {cheopis), but in that year L. F. Hirst

reported that the rat-flea of Colombo was X. astia,

which had been taken off rats in Rangoon, and described

by N. C. Rothschild in 191 1. Hirst ascertained that

this flea did not readily bite man if the temperature
were above 80° F. A collection of 788 fleas from
Madras City proved to consist entirely of X. astia, and
Hirst suggested that the explanation of the immunity
of Madras and Colombo from plague was the relative

inefficiency of X. astia as a transmitter. Cragg's

examination (1921, 1923) of 23,657 fleas obtained from
rats in all parts of India shows that they include three

species : Xenopsylla cheopis, X. astia, and X. brasili-

ensis. This last species is common in the central and
northern uplands of peninsular India, but its bionomics
have not yet been investigated. X. cheopis is the

predominant species in the plague areas, while X. astia

is the common flea in those areas which have remained
free from plague or have suffered only lightly. In

Madras City, for example, during the twenty-one years,

1897-1917, plague has occurred in twenty of these

years, but the average mortality was only 0-013 P^""
thousand—that is, though the infection has been
repeatedly introduced there, it failed each time to

set up an epidemic. The significance of an imported
case of plague depends in large measure on the local

species of Xenopsylla. Hirst has made numerous
attempts during the plague season in Colombo to
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transmit plague by means of X. astia from rat to rat,

but with negative results, and X. astia was never found
to l)ehave like a *' blocked " A', cheopis.

The distinction of X. cheopis from A', astia is init

an entomological refinement with purely systematic

significance, but corresponds with a different relation

of the species to the epulemiology of plague, and hence
becomes a factor of great practical importri'^- • "
through these researches it has l)ecome po
examination of the rat-fleas of a locality to < ;i:

accurately its liability to plague, anti-plague imi- iri-

may henceforward be restricted to those areas in which
plague is likely to occur, i.e. where X. cheopis is the

predominant flea. Thus a great economy
and of expenditure and a higher degree of <

may be achieved ; in fact, the problem of the preven-

tion or reduction of plague may be brought from un-
wieldy to practicable proportions. When it is remem-
bered that since 1896 some ten and a quarter millions

of people have died in India from plague, we have a
more than sufficient index of the importance of a precise

knowledge of the systematics, structure, and bionomi' ^

of the insect-carrier of Bacillus pestis.

Another of the outstanding features riud

under review has been the extensive and uiicnsive

study of the Protozoa. The structure and the bio-

nomics and life-history of these organisms have iRcn

investigated with the help of the finest developments
of modern technique. It is fitting here to record our
acknowledgment to two staining methods—Heiden-
hain's iron-haematoxylin and the Romanowsky stain

(including Giemsa's and Leishman's modifications),

which have added greatly to our technical resources.

There is time to refer only to certain of the Protozoa
which directly affect man. Twenty years ago our
knowledge of the few species of Protozoa recorded

from the human alimentary canal was defective in

two important respects— the systematic characters

and the biology of the species—so there was much
confusion. Subsequent investigations, and esjjecially

those of the last ten years (by Wenyon, Dobell, and
others), have cleared up most of the doubtful points,

but owing to the difficulties of size and the paucity of

characters available, it is by no means easy in practice

to distinguish certain of the species. Of the seventeen

species now known to occur in the intestine of man,
Entamoeba histolytica has received particular attention.

This organism lives as a tissue parasite in the wall of

the large intestine, where, as a rule, the damage caused

is counterbalanced by the host's regenerative processes.

But when the destruction outstrips the regeneration

intestinal disturbance results, leading to the condition

known as amoebic dysentery. The specific characters

and the processes of reproduction and encystment of

E. histolytica are now well ascertained, and it is realised

that in the majority of cases the host is healthy, acting

as a " carrier " dangerous to himself, for he may develop

into a case of acute dysenter}-, and to the community

—

for he is passing in his faeces the encysted stage which

is capable of infecting other persons. \\Tiether an

infected person will sufl[er from dysenter\- or act as a

healthy " carrier " apparently depends upon his own
susceptibility rather than on any difference in the

virulence of different strains of the Entamoeba.

In all work with Entamoebae infecting human beings
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there is need for critical determination of the species,

for, in addition to E. histolytica, a closely similar species,

E. coli, is a common inhabitant of the intestine. This,

however, is a harmless commensal, feeding on bacteria

and fragments derived from the host's food. The
distinction between the two species rests chiefly upon
the characters of the nuclei and of the mature cyst

—

quadrinucleate in E. histolytica and octonucleate in

E. coli—and considerable care and technical skill are

requisite in many cases before a diagnosis can be given.

Yet this distinction is definitely necessary in practice,

for indiscriminate treatment of persons with Entamoeba

is indefensible ; treatment is only for those w-ith E.

histolytica ; it is useless for those with coli, and subjects

them needlessly to an unpleasant experience.

A notable result of recent work is the proof that the

more common intestinal Protozoa, formerly believed

to be restricted to warmer countries, occur indigenously

in Britain. This was first established by a group of

observers in Liverpool, and has been confirmed and

extended by subsequent workers. There is good

reason for believing that in Great Britain the incidence

of infection with E. histolytica is about 7 to 10 per cent.,

and with E. coli about five times as great (Dobell).

The discovery (1903) of Leishmania, the organism

of kala azar and of oriental sore, added another to

the list of important human pathogenic Protozoa, but

the mode of transmission of this flagellate has not yet

been proved.

Of the problems presented by the parasitic worms,

the most momentous are those associated with Ancylo-

stoma and its near relative Necator, which are pre-

valent in countries lying between 36° N. and 30° S.

—0. zone which contains more than half the population

of the earth. Heavy infection with Ancylostoma or

with Necator produces severe anaemia, and reduces the

host's physical and mental efficiency to a serious degree.

Until 1898 there was no suggestion that infection was

acquired in any other way than by the mouth, but in

that year Looss published his first communication on

the entry of the larvae of Ancylostoma through the skin,

and in 1903 gave an account of further experiments

which proved that dermal infection resulted in 'the

presence of worms in the intestine. At the meeting

of the British Association in Cambridge in 1904 Looss

demonstrated to a small company his microscopical

preparations showing the path of migration of the larvae.

His investigations served to establish the importance of

the skin as the chief portal of entry of Ancylostoma,

and pointed the way to effective methods of prevention

against infection.

Another notable advance in helminthology is the

working out of the life-cycle of Schistosoma (Bilharzia)

—a genus of trematode worms causing much suffering

in Egypt and elsewhere in Africa, as well as in Japan

and other parts of the world. These worms when
mature live in pairs, a male and female, in the veins

of the lower part of the abdomen, especially in the wall

of the bladder and of the rectum. The eggs, laid in

large numbers by the female worm, provoke inflamma-

tory changes, and cause rupture of the veins of the

organs invaded. Until about ten years ago the life-

history of Schistosoma had been traced only as far as

the hatching of the ciliated larva or miracidium, which

takesjplace shortly after the egg reaches water, Ijut it
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was then shown that this larva is not, as had been
held by Looss, the stage which infects man. Miyairi

and Suzuki (1913) found that the miracidium of

Schistosoma japonicum entered a fresh-water snail

which acted as the intermediate host, and Leiper and
Atkinson (1915) confirmed and extended this observa-

tion, and showed that the miracidia develop into

sporocysts in which cercariae are formed. We owe
chiefly to Leiper's work (1915-16) our knowledge of

the life-history and method of entry into man of the

Egyptian species of Schistosoma. He demonstrated
that two species of this parasite occur in Egypt, and
established that the miracidia develop in different

intermediate hosts : those of S. mansoni enter Plan-

orbis, while those of S. haematobium penetrate into

Bullinus—the molluscs being abundant in the irrigation

canals. The sporocysts produce cercariae, which escape

from the snails and gather near the surface of the water,

and experiments with young mice and rats showed
that the cercariae attach themselves to the skin, enter,

and reach the portal system, from w^hich they travel

to the veins of the lower part of the abdomen. In-

fection of mafi takes place chiefly through the skin when
bathing or washing in water containing the cercariae,

though infection may also occur through drinking such
water. So, at last, these worms which have troubled

Egypt for at least thirty centuries have become known
in all their stages, and measures for preventing in-

fection—which were of great use during the War

—

have been devised, and curative treatment intro-

duced.

Other recent helminthological researches deserve

consideration did space permit, for there has been
much excellent work on the life-history of the liver-

flukes and lung-flukes of man, and the life-cycle of the

tape-worm, Dibothriocephaliis latus, was worked out
in 1916-17. Mention should also be made of Stewart's

investigations (1916-19) on the life-history of the large

round-worm Ascaris lumbricoides , during which he
made the important discovery that the larAas on
hatching in the intestine penetrate into the wall and
are carried in the blood to the liver, and thence through
the heart to the lungs, where they escape from the

blood-vessels, causing injury to the lungs. The larvae,

now about ten times their original size, migrate by
way of the trachea and pharynx to the intestine,

where they grow to maturity. During last year Dr.
and Mrs. Connal have worked out the life-history of

Filaria (Loo) loa in two species of the Tabanid fly,

Chrysops, and investigations on other Filarias have
thrown light on their structure, but there is still need
for further researches on the conditions governing the

remarkable periodicity exhibited by the larvae of some
species (e.g. F. bancrojii ; in some parts of the world
the larvae of this species are, however, non-periodic).

The period under review has obviously been one of

great activity in research on helminthes, and fertile

in measures tending to reduce the risks of infection.

Insects, protozoa, and helminthes not only inflict

direct injury on man ; they also diminish his material

welfare by impairing the health or causing the death
of his horses, cattle, and sheep, by destroying food
crops during growth, and, in the case of insects, by
devouring the harvested grain. The measure of

control which man can gain over insects, ticks, and
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endoparasitic organisms, will determine largely the

extent to which he can use and develop the natural

resources of the rich tropical and sub-tropical zone of

the earth.

Other applications of /oology to human well-l>eing

cannot be dealt with here, but mention should be made
of two—the researches on sea-fisheries problems which

have formed an important branch of the zoological

work of Great Britam for forty years, and the studies

on genetics which made possible an expl ' tIk

mode of inheritance of a particular bli aii<i

of some of the defects {e.g. colour! .: md
haemophilia) and malformations which \x\^\

human race.

in U.<

The Theory of the Affine Field.'

By Prof. Albert Einstein, For. Mem. R.S.

''F'HE theory' of the connexion between gravitation
J- and clc( tromagnetism outlined below is founded

on Eddington's idea, published during recent years, of

basing " field physics " mathematically on the theory

of the afline relation. We shall first briefly consider

the entire development of ideas associated with the

names Levi-Civita, VVeyl, and Eddington.

The general theory of relativity rests formally on

the geometry of Riemann, which bases all its concep-

tions on that of the interval ds between points in-

definitely near together, in accordance with the

formula^
rf.»=^,^x,^x (i)

These magnitudes ^^^ determine the behaviour of

measuring-rods and clocks with reference to the co-

ordinate system, as well as the gravitational field.

Thus far we are able to say that, from its foundations,

the general theory of relativity explains the gravita-

tional field. In contrast to this, the conceptual founda-

tions of the theory have no relations with the electro-

magnetic field.

These facts suggest the following question. Is it not

possible to generalise the mathematical foundations of

the theory in such a way that we can derive from them
not only the properties of the gravitational field, but
also those of the electromagnetic field ?

The possibility of a generalisation of the mathe-
matical foundations resulted from the fact that Levi-

Civita pointed out an element in the geometry of

Riemann that could be made independent of this

geometry, to wit, the " afline relation "
; for according

to Riemann's geometry every indefinitely small part of

the manifold can be represented approximately by a
Euclidean one. Thus in this elemental region there

exists the idea of parallelism. If we subject a con-

travariant vector A'' at the point x^ to a parallel

displacement to the indefinitely adjacent point x„-i-Sx„,

then the resulting vector ^''-h8.(4<^ is determined by an
expression of the form

M'^=-VlA^hxy (2)

The magnitudes F are symmetrical in the lower indices,

and are expressed in accordance with Riemann
geometry by the g^^ and their first derivatives

(Christoffel symbols of the second kind). We obtain
these expressions by formulating the condition that

the length of a contravariant vector formed in

accordance with (i) does not change as a result of the
parallel displacement.

Levi-Civita has shown that the Riemann tensor of

curvature, which is fundamental for the theory- of the

» Translated by Dr. R. W. Lawson.
* In accordance with custom, the signs of summation are omitted.

gravitational field, can be obtained from a geometrical
consideration based .solely on the law of the affine

relation given by (2) above. The manner in which the

r^"^ are expressible in terms of the ^^^ plays no part

in this consideration. The behaviour in the case of

differential operations of the absolute differential

calculus is analogous.

These results naturally lead to a generalisation of

Riemann's geometry. Instead of starting off from the
metrical relation (i) and deriving from this the co-

efficients r of the aflSne relation characterised by (2),

we proceed from a general affme relation of the t>'pe

(2) without postulating (i). The search for the
mathematical laws which shall correspond to the laws
of Nature then resolves itself into the solution of the
question : What are the formally most natural con-

ditions that can be imposed upon an affine relation ?

The first step in this direction was taken by H. Weyl.
His theor\' is connected with the fact that light rays

are simpler structures from the physical view-point
than measuring-rods and clocks, and that only the
ratios of the g^^, are determined by the law of pro-

pagation of light. Accordingly he ascribes objective

significance not to the magnitude ds in (i), i.e. to the

length of a vector, but only to the ratio of the lengths

of two vectors (thus also to the angles). Those affine

relations are permissible in which the parallel displace-

ment is angularly accurate. In this way a theory' was
arrived at, in which, along with the determinate (except

for a factor) g^y other four magnitudes <^,. occurred,

which Weyl identified with electromagnetic potentials.

Eddington attacked the problem in a more radical

manner. He proceeded from an affine relation of the

type (2) and sought to characterise this without intro-

ducing into the basis of the theory anything derived

from (i), i.e. from the metric. The metric was to

appear as a deduction from the theor>'. The tensor

Jl'po gp a

r"^ aH (3)
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is symmetrical in the special case of Riemann s

geometry. In the general case 7?^^ is split up into a
s}Tnmetrical and an " anti-symmetrical " part

:

^M.' = 7>*.'+ ^M»' • (4)

One is confronted with the possibility of identifying

7^y with the symmetrical tensor of the metrical or

gravitational field, and ^^„ with the antis\-mmetrical

tensor of the electromagnetic field. This was the

course taken by Eddington. But his theor)' remained
incomplete, because at first no course jx)ssessed of the

advantages of simplicity and naturalness presented
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itself, for the determination of the 40 unknown functions

r^"
. The following brief statement will serve to show

how I have endeavoured to fill in this gap.^

If the German capital ,S^ be a scalar density that

depends only on the functions V^^, then Hamilton's

principle

S{/§jTi=o .... (5)

supplies us with 40 differential equations for the
functions F, when we stipulate that during the variation
the functions V are to be treated as magnitudes in-

dependent of each other. Further we assume that §
depends only on the magnitudes 7^^ and ^^^, and
thus write

where we have

'=9''''«rM^+f'"'^s

0^

(6)

(7)

At this point it should be noticed that in the theory-
developed here, the small German letters respectively
represent the contravariant density {o}^") of the metrical
tensor, and the contravariant tensor density iY") of the
electromagnetic field. Thus in a well-known manner
is given the transition from tensor densities (expressed
by German letters) to contravariant and covariant
tensors (expressed by the corresponding italic letters),

and a metric is introduced which rests exclusively on
the affine relation.

By performing the variation we obtain after some
amount of calculation

where

cfx„

= IM (9)

Equation (8) shows that ojr extension of the theory,
which appears to be so general, leads to a structure of
the affine relation that does not deviate more strongly
from that of the geometry of Riemann than is required
by the actual structure of the physical field.

We now obtain the field equations in the following
manner. From (3) and (4) we first derive the relations

yM.= -'£'^+r;, r/,+i(?^I^+^i^;«)-r;,r<J (10)
cx„ dXu ?x..

• Herr Droste of Leyden hit upon the same idea independently of the
present writer.

,pa -pa
(")

In these equations the T^^ on the right-hand side are

to be expressed by means of (8) in terms of the

i]!^" and
f*^^.

Moreover, if ^ is known, then on the

basis of (7) 7^„ and (f)^^, i.e. the left-hand sides of (10)

and (11), can also be expressed in terms of g'^" and

f**". This latter calculation can be simplified by means
of the following artifice. Equation (6) is equivalent to

the statement that

^§* = yM.Sr" + '/'M^sf'''' (6a)

is also a complete differential, so that if ^* is an

unknown function of the g*^" and
f*^",

the following

relations will hold :

of'*"!
4>(iv

=
iia)

We now have only to assume §*. The simplest

possibility is obviously

)*=-('/..?'" (12)

In this connexion it is. interesting that this function

does not consist of several summation terms which are

logically independent of each other, as was the case

with the theories hitherto proposed.

In this way we arrive at the field equations

^M^=-<teJ<../<^^ -/../:) +7/m/.] . (13)

whereby R^^ is the Riemann tensor of curvature, k

and y are constants, /^^ is the electromagnetic potential,

which is connected with the field strength by the

relation

(14)

and with the electrical current density by the relation

iM=-ygMO-/^ .... (15)

In order that these equations may be in accord with

experience, the constant 7 must be practically in-

definitely small, for otherwise no fields would be possible

without noticeable electrical densities.

The theory supplies us, in a natural manner, with
the hitherto known laws of the gravitational field and
of the electromagnetic field, as well as with a connexion
as regards their nature of the two kinds of field ; but

it brings us no enlightenment on the structure of

electrons.

Further Determinations of the Constitution of the Elements by the Method
of Accelerated Anode Rays.^

Hy Dr. F. W.

jyy further use of the method of accelerated anode
L>' rays, results have been obtained with a number
of elements since the publication of the isotopes of
copper (Xature, Aug. 4, p. 162). DeUiis of the

« A paper re.-id on September i8 before Section A of the BritUh Association
Meeting at Liverpool.
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Aston, F.R.S.

method will be published later. Most of the following

results were obtained by the use of fluorine compounds
of the elements investigated.

The mass-spectrum of strontium shows one line only,,

at 88. This was obtained in considerable intensity.

If any other constituents exist they must be present
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in very small quantities, so that it is practically certain

that the chemical atomic weight 87*63 at present in use

is too low. "

Cobalt also appears to be a simple element of mass-
number 59, as was to be expected from its atomic
weight, which has been determined with great care by
a number of observers.

Scandium was successfully attacked by the use of

material kindly supi)lied by Prof. Urbain, of Paris.

The only line obtained was at 45. It may be taken

provisionally to be a simple element, but the effects

are not strong enough to disprove the presence of

small quantities of another constituent.

Manganese; behaved surprisingly well, and yielded

unequivocal results indicating that it is a simple

element of mass-number 55. This result is in good
agreement with the chemical atomic weight, and is

particularly interesting, for 55 is a term in the numerical
series 2, 3, 5, 8, 13—all of which had previously corre-

sponded to gaps in the list of weights of known species

of atoms.

Gallium fluoride made from a specimen of the hydrate
kindly provided by Prof. Richards, of Harvard Uni-
versity, also gave satisfactory results. Gallium consists

of two isotopes, 69 and 71. The intensity relation

between the lines agrees much better with the atomic
weight 69-72 recently published by Richards than
that previously in use, 70-1.

Vanadium and chromium give single mass-lines at

positions expected from their atomic weights 51 and 52.

Titanium gives a strong line at 48. On one of the
spectra obtained there is a faint and doubtful indication

of a line at 50. Should this latter be confirmed it

would tend to support Honigschmid's value 48-1 for

the atomic weight rather than the lower figure 47-85
more recently obtained by Baxter.

Silver in the form of the chloride worked unexpectedly
well, and gave two nearly equally intense lines at

107, 109.

Yttrium gives a single strong line at 89, another

term of the numerical series already referred to, and
completes the analysis of the first 39 elements,

A specimen of potassium hafnifluoride sent from
Copenhagen by Dr. Hevesy was experimented with,

but in no case were any lines visible in the region of

the expected atomic weight of hafnium. This sample
contained about 50 per cent, of zirconium, and an
extremely faint effect at 90 shown here and on other

plates taken with pure zirconium salts sugf;ests this as

the principal isotope of this element ; but further work
is necessary on this point.

Niobium, molybdenum, cadmium, barium, and lead

have all been tried without any definite results, and it

is feared that difficulties may arise in finding suitable

compounds to use in the case of these and other elements

not yet analysed. On the other hand, success with

scandium and yttrium offers hope of obtaining the

mass-spectra of all the rare-earth group.

The following is a list of the elements the composition

of which has been first indicated by the use of accelerated

anode rays. The mass-numbers were usually deter-

mined with reference to the lines of iron or iodine, and
no outstanding divergence from the whole-number rule

was observed.

Miaimum Number Mass-numoers in

oi Isotc^>e3. Order o( Intensity.
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inevitable characteristic of every form of official service.

Two examples are worth recording, for ever}^ friend

of Hayden will'recognise them as typical.

We were moving camp to a new field where there

was a probability that the fast-coming hot weather
would soon make work difficult. The hot, west winds,

laden with fine dust, had significantly started as a

warning that life in tents would soon be impossible.

Every day was important, when, through the negli-

gence of a local subordinate official, transport facilities

Ijroke down absolutely within twenty miles of our new
field. I was annoyed especially because my mail

having been directed from headquarters to the new
'amp, the enforced halt could not be utilised even for

office work. There seemed to be no escape from a
wasted day of useless grumbling. On rising next
morning Hayden was missing, but by noon he turned
lip loaded with heavy postal packets, and then I found
that he had been to fetch my mail, and, as I afterwards

discovered, had cycled nearly forty miles over what
only an Indian District Board would be content to call

a road. Few but Hayden would have thought of it
;

none but Hayden would have done it silently, as if

it were only the usual thing.

Four years later Sir Francis Younghusband was
starting on his mission to Lhassa. The remarks in

the Director's Annual Report for 1902-3 (Rec. Geol.

Surv. Ind., vol. xxxii. pp. 153-156) show why at that

time we were anxious to know whether on the northern

side of the snow-covered, crystalline range of the

Eastern Himalaya there had been an extension of the

Mesozoic fossiliferous basin which had been surveyed
in Spiti and other parts of the north-western Himalaya.
I hurried to Darjeeling to intercept Younghusband,
who was then on his way to join the expedition that

had already started into Sikkim. He realised the value

of the problem and readily offered to give facilities for

.1 geologist to join the party, but warned me that unless

an officer could move at once he might be too late.

1 returned immediately to Calcutta and put the

question before Hayden, who promptly volunteered

to cancel his local engagements, and although he

knew the meaning of winter on the inhospitable plateau

of Tibet, did not wait to discuss conditions or settle

his local affairs, but moved off within twenty-four

hours, trusting to pick up transport and equipment on
the way. Within a fortnight there came back a parcel

of Spiti shale fossils and a letter that opened a new
chapter in Himalayan geology. Hayden was away for

more than a year, and how he covered so much ground
with such excellent results was known only to him
and to his kindred spirit, Sir Francis Younghusband.
Always moving rapidly, but never too hurried to

help a colleague ; always doing something, but

mentally as well as physically, Hayden piled up a
record of solid results which would have been the

envy in turn of the sportsman, the explorer, the

scientific worker and the most orthodox official. After

graduating at Trinity College, Dublin, in engineering

IS well as arts, he made a journey round the world
l)efore joining the Geological Survey of India in 1895.
He was appointed Director of the Department in 1910
and held office for eleven years. Meanwhile, as a
junior officer his work touched most of the provinces
if India, l)ut his Himalayan and trans-frontier strati-

j,raphical work naturally attracted most attention,
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the chief scientific results being included in his memoirs
on Spiti and Bashalir (Mem. Geol. Surv. Ind., vol.

xxxvi., part i), on the provinces of Tsang and tj in

Central Tibet (vol. xxxvi., part 2), and on Northern

Afghanistan (vol. xxxix., part i). Just before leaving

for Switzerland he completed and sent to the press in

French his account of the journey through northern

Tibet during 1922, that is, after he had retired from

the Indian Government service.

In 1915 the Geological Society awarded Hayden
the Bigsby medal, and he was elected a fellow of

the Royal Society in the same year, whilst Calcutta

University conferred on him the honorarv' degree of

D.Sc. He served successively as president of the

Mining and Geological Institute of India and of the

Asiatic Society of Bengal. In 191 1 his official service

was recognised by the CLE. ; in 1919 he received the

senior order of C.S.I. , and on the day of his embarkation

at Bombay in June 1920, preparatory to retirement

from the office of Director of the Geological Survey,

his knighthood was gazetted.

The accident which led to Hayden 's death with his

two guides must have occurred soon after August 12,

on his return from an ascent of the Finsteraarhom,.

but his body was not found until August 28. The
details of his death will never be known, but if the final

and determining incident was not a definite attempt

to save his companions, it was not Hayden's fault.

He was buried by friends on September i at Lauter-

brunnen, and the selection of the spot would almost

certainly be in accordance with his own wish. Perhaps

of all the many incidents that one can recall as illustra-

tions of his generous nature, my last glimpse of him
was the most characteristic : it was just a few days

before he started on his tour in Switzerland ; he was
busy with his preparations, but looked in to say fare-

well on his way to see the sick relative of a friend who
was away from home. One frequently came across

instances of his generosity to the poor and sick, but

not even the most intimate of his friends knew them
all ; as in his work, each act of kindness followed too

closely on its predecessor to allow of time for talking

about it. T. H. Holland.

The issue of the Physikalische Zeitschrijt for July 15
contains an obituary notice of Prof. O. Lehmann by
Drs. A. Schleiermacher and K. Schachenmeier. He
was born on January 13, 1855, at Constance, where

his father, F. X. Lehmann, was director of the training

college. As an only child he spent much time in his

father's laboratory and was interested in his search

for mathematical law in organic life. He studied under

Kundt and Groth at Strasbourg, and after graduating

taught in schools in Baden and Alsace until 1883, when
he became lecturer and afterwards extra professor

at the polytechnic at Aix-la-Chapelle. After a year

as extra professor at Dresden he succeeded Hertz

as director of the physics department of the technical

school at Carlsruhe in 1889. He took a prominent

part in the meetings of the scientific society of Carlsruhe

and was noted for the experiments with which he

illustrated his lectures. He is best known in Great

Britain for his work on liquid crystals and for the

improvements he made to the microscope to facilitate

that work. His death occurred on June 17, 1922, some
time after his retirement.
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Current Topics

The ninety-first annual meeting of the British

Association, which closed at Liverpool on Wednesday,
St-ptcinber 19, was one of the most successful in the
history of the Association, and all who have been
concernetl in the arrangements for it, whether local

or sectional, are to bt^ congratulated upon the gratify-

ing result of their work. More than three thousand
members attended the meeting, and the fjicilities

afforded them for social amenities and scientific

discussion were much appreciated by all. As nomin-
ated by the Council, Sir David Bruce was elected by
the General Committee as president for the meeting
to be held in Toronto on September 3-10 of next year.

The Committee also cordially accepted the invitation

from Southampton to meet there in 1925. On
Monday, September 17, the honorary degree of

doctor of science of the I'niversity of Liverpool was
conferred upon the following distinguished men of

science : Sir Ernest Rutherford ; Prof. Niels Bohr, pro-

fessor of physics in the University of Copenhagen ;

Dr. E. H. Griffiths ; Prof. G. N. Lewis, professor of

chemistry', University of California ; Prof. G. Elliot

Smith, professor of anatomy in University College,

London
; Dr. Jobs. Schmidt, director of the Carlsberg

Laboratory, Copenhagen ; and Prof. J. C. McLennan,
professor of physics in the University of Toronto.

Canon Barnes of Westminster preached the
sermon on Sunday last in the Lady Chapel of Liverpool
Cathedral on the occasion of the British Association's
visit to that city. He dealt with " The Influence of

Science on Christianity," and with characteristic

courage attributed the waning influence of the
churches to the obscurantism and static outlook of

many exponents of religion. Christianity has gained
much from progress external to itself ; the pronounced
ethical progress in the Roman Empire in the second
century was a wide movement for which religion

cannot claim the whole credit ; thirteen centuries

later the Renaissance had an invigorating effect,

producing in the churches changes destined to be as

permanent and valuable as they were extensive

:

the pity was that in the nineteenth century the
churches did not take advantage of the changes
produced in the outlook of educated men by the
scientific movement, but, led by the tractarians,

adopted rather an attitude of hostility which has
resulted in the modern conflict of ideas among clerics

themselves, and has prejudiced educated people against

their teachings. " Faith is a necessity of existence.

Zealots still contend that there is a moral value in

blind faith. But the modern world, so far as it has
fallen under the sway of the scientific method, demands
that faith shall be reasonable and not blind." In-

ability to grasp new ideas, reluctance to discard or

even to modify theories or beliefs, are qualities

perhaps more rare among scientific workers than
among theologians; but we are too accustomed to

the conservatism of outlook among the former,

particularly those whose life-work has been in the
direction of elaboration of what are to them funda-
mental principles amounting to beliefs, to fail to
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and Events.

appreciate the magnitude and importance of the tasl

of the best contemporary theologians in combatin
religious obscurantism.

If the first accounts exaggerated the number <>

lives lost, the latest figures reveal the completcne>
of the disaster caused in Japan by the earthquake <>

September i. Although the exact number of death
caused by earthquake and fire is still unknown, it i

estimated that, approximately, 110,000 were killi 1

in Tokyo, 30,000 in Yokohama, 10,000 in Kamakura,
10,000 in the Miura Peninsula, 700 in Odowara and
Atami, and 5000 in the Boso Peninsula—a total of

165,700. In Yokohama, about 71,000 houses wer-

destroyed and about 100 escaped damage ; in Yoko
suka, all but 150 out of 1 1,800 houses were destroyed
in Tokyo, 93 per cent, of the houses were burnt 01

crushed. Most of the high concrete buildings damage<l
in Tokyo show fissures in the third-floor facades, bir

above and below that floor there is little injur\'. Tlv

fire destroyed a great part of the Imperial Univt r •

including 700,000 volumes in the library. At i
• •

the shock at Yokohama was not severe and differed

little from those so often felt in Japan. Then
suddenly, there came a swirling motion (the vorticos-

shock of the Italians), during which practically ali

houses collapsed instantaneously. Several early

rep)orts with regard to the effects of the shock prove
to have been erroneous. There was no volcanic

eruption in the island of Oshima and none of the

islands off the Izu Peninsula disapj)earetl. Dr.

Nakamura has made a preliminary investigation of

the central area. He finds that the earthquake
originated in two separate foci, one between Oshima
and Atami, in which the first and more violent move-
ment seems to have originated, the other near the

naval station of Yokosuka.

The Howard silver medal for 1923 of the Royal

Meteorological Society has been awarded to Cadet

J. C. Needham of H.M.S. Worcester for the best essay

on " Tropical Storms." The medal was compete<i

for by the cadets from H.M.S. Worcester, H.M.S
Conway, and the Nautical College, Pangboume.

The International Commission of Eugenics met at

Lund in Sweden on September i and 3 under the

chairmanship of Major Leonard Darwin. Various

resolutions were passed, and the question where the

next international congress should be held was dis-

cussed. Profs. Nilsson - Ehle and Johansson were

appointed members of the Commission. The Com-
mission was entertained at dinner by the Mendelia:

Society and visited the Swedish Institute of Genetici

at Akarp near Lund, and the Swedish State institute

for race biological investigation. These are the onlv

institutions in the world for genetics or eugenic

wliich are State-endowed.

" Health Week " is to be celebrated on October

7-13. This movement was instituted in 1912 and

the arrangements are made by a committee appointed

by the Royal Sanitary Institute, 90 Buckingham
Palace Road, S.W.i. The object of Health Week
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is to focus public attention for one week in the year

on matters of health, and to arouse that personal

responsibility for health-, without which all public

work, whether by Government or by Local Authorities,

must fall far short of its aims. It is suggested that

the dominant idea should be " Self Help in Health,"

and the consideration of what every individual can

do for himself and his neighbour in securing a healthy

life. While there is this central Health Week Com-

mittee, local celebrations in each centre are organised

and controlled by local committees, and a circular

has been issued for the formation and guidance of

the latter, containing suggestions for the pro-

gramme of events and subjects for lectures. The

Health Week Committee is working in cordial co-

operation with the National Baby Week Council

(already referred to in these columns), and it has been

found convenient in several instances to combine the

celebrations of Health Week and Baby Week.

An Empire Mining and Metallurgical Congress is to

be held at the British Empire Exhibition in London

during the first week in June 1924. The Institution

of Mining and Metallurgy, the Institution of Mining

Engineers, the Institution of Petroleum Technologists,

the Iron and Steel Institute and the Institute of

Metals, representing the scientific and technical

interests of the mineral and metal industries, with the

Mining Association of Great Britain and the National

Federation of Iron and Steel Manufacturers, are

co-operating as conveners of the Congress. This is

the first such Congress to be held, and it is anticipated

that succeeding sessions will be held in the Dominions

under the auspices of an Empire Council of Mining

and Metallurgical Engineering Institutions, which it

is hoped will be constituted as a result of the inaugural

Congress. Viscount Long of Wraxall will deliver

the Sir Julius Wernher Memorial Lecture of the

Institution of Mining and Metallurgy at the opening

session of the Congress, taking mineral resources and

their relation to the prosperity and development of

the Empire as his subject. The May Lecture of

the Institute of Metals to be delivered by Dr. F. W.
Aston, on " Atoms and Isotopes," will also form part

of the programme of the Congress.

An unusual insurance claim is recorded by the

New York correspondent of the Times in a message

dated September 13. The University of Indiana took

out a policy at a cost of about 30/. to insure against

possible failure of the party from the University sent

to Ensenada, Mexico, to take good photographs of the

total solar eclipse of September 10. The expedition

was unsuccessful, and the insurance company duly

paid out about 300/., which is to go towards the cost

of the expedition. A similar insurance policy, but

for 2000/., was taken out by the Swarthmore College

party, which was also in Mexico. The compensation

in tliis case was to be inversely as the success of the

expedition in obtaining photographs. It is stated

that good photographs of the solar corona were

obtained.

I p to July 2, no less than 826 broadcasting stations

had been licensed in the United States. For various
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reasons, however, chiefly financial, 376 of them have

ceased to operate. Nearly half the total number
of working stations are run by radio and electrical

companies. The rest are run by newspapers, stores,

colleges, churches, etc. That the art of broadcasting

has come to stay is proved by the fact that only a

small percentage of the stations were discontinued

because their service was unsatisfactory to the

public. In a few cases stations were closed down
because of the competition of neighbouring rival

stations. In Great Britain there is only a single

organisation for broadcasting, and so the public does

not get the benefit of improved service owing to

competition. On the other hand, however, it is

imperative that the industry be in a sound financial

position if it is to work satisfactorily.

A MEMORANDUM On the rainfall in India during

June and July and the probable amount during

August and September has recently been issued by
the Indian Meteorological Department. The mon-
soon was late in arriving on the shores of India, and

was weak throughout the month of June. There

was a general strengthening of the monsoon currents

in the early part of July, and during the month well-

distributed rain fell over most of India. For the two
months of June and July the rainfall over the plains

of India was about 6 per cent, above normal. The
excess was large in Lower Burma and in the North-

West Frontier Province and Rajputana West. The
amount was short of the normal by more than 20

per cent, in most of the Madras Presidency, Orissa,

the East Central Provinces, Berar, the West United

Provinces, and mostly along the western frontier.

The forecast issued in the early part of August states

that there is no reason to expect any large departure

from the normal in the rainfall of India generally

in August and September. Reports received from

India by the India Office show for the mid-week in

September that there was an excess of rain in west

Central India, north Hyderabad, and south-east

Madras ; normal amounts in Lower Burma, Orissa,

west Central Provinces, and north Madras ; else-

where rains were scanty.

Prof. A. R. Forsyth recently delivered a lecture

on the life and work of Sir Isaac Newton, under the

auspices of the London County Council, and it is

published as an article in the Empire Review for

September. This is an opportune moment to refresh

the public memory on Newton's life and achievement,

when so much interest is being taken in Einstein's

modification of the Newtonian law of gravitation. In

addition to a biographical sketch, the article gives a

summary of the state of mathematics and astronomy

when Newton was at Cambridge, and the preparatory

work done by Copernicus, Tycho Brahd, Kepler, and
Galileo in leading up to the Principia. It is explained

that the geometrical methods of the Principia were

adopted, because the validity of the infinitesimal

method, which Newton had himself employed, was
still a matter of controversy. Comment is made on

the curioiis fact that Newton took a degree of the

earth's circumference as 60 miles in his first abortive
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Our Astronomical Column.

A Lak .1 1 iiiBALL.—Mr. W. F. Denning writes:
" On Sepicniber 7, at 7.45 p.m., G.M.T., a large fireball

was observed from many places in the south-west of

England. As viewed from Pnr, Cornwall, it appeared
as large as the full moon, and passed from the west
over north-west, and luially disappeared in north-
north-west. It left a brilliant trail of light, and this

remained conspicuously obvious to the imaided eye
(Inrini; lixc ininults. The trail exhibited some
singular changes oi shape and position while it con-
tinued in sight. It first assumed a vertical direction,

after which the extremities curved to the left and
formed a semi-circle.

" A number of other observers in Cornwall have
reported observations of the phenomenon, and among
other places it appears to have been well observed
at Fowey, Liskeard, and Polruan. ihe object was
also seen from Southampton, from which place the
enduring streak was situated due west at an altitude

of i6°."

Stellar Masses. — Accumulating statistics on
binary systems, combined with the great increase in

the number of fairly trustworthy parallaxes, have
made it possible to deduc^pifan .values of the stellar

masses for each spectraT type. Messrs. Russell,

Adams, and Joy investigate the matter in a joint

paper in Pub. Ast. Soc. Pacific for August, using
about 400 stars. They assign to type O masses of

6 to 9, to type B niass 6, to giants of types A to G
masses 2 to 4, and to the dwarfs of all classes masses
^ to 2^ ; in each case the unit is the sun's mass.
On plotting mass against absolute magnitude, they

obtain a graph that is practically a straight line,

though with a slight upward bend for type B. This
result seems to lead to a fairly obvious corollary,

which is not, however, given by the authors. It is

that the duration of the stellar universe in the past
is of the same order as that of the luminous period
of individual stars. If it were much greater than this,

then even the most massive stars would have had
time to distribute themselves among all the ranks of

absolute magnitude. The same conclusion is obtained
by dynamical studies of the stellar motions, which do
not indicate any great preponderance of non-luminous
stars.

The recently published report of the Cape Observa-
tory states that the stellar masses are also being
investigated there. The results suggest that the
masses group themselves about certain standard
values, 11^, 5J, 2|, I J of the sun, each being about
double the following. If this law should be estab-
lished, it would indicate that the large masses were
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determined by some jIivm a! 1

were liable to successive subd I

Heat Radiations of I'l....,, , .»., -..,, iui^

already been madt in these notes to the investigation
by Messrs. Edison i'.-nit and Seth Ni<fi'>l-"" -"^ »i.'-

dark heat-waves emr he plan<
isolated by the use over-glas^ :„ ,..._

between 03 m and 5-5 n (with a weak extension t'

75 fj.), and a water-cell transmitting between 03 .

and 1-3 M. The curve of atmospheric transmission a:
Mt. Wilson is a very complicated one, with eight minima,
between o and 8 m, and xima between 8 .

and 14 M. The dark pla: liations are chieflv
in the latter region. Ida vlcllcxion from the planet
Mercury has been comjiared with that from the moon
the ratio of :

"
i jur unit area being 264'j

smaller r. ; i vonld Iv expected in vie
Mercury's proxnmy to the sun. The authors ;

the sn<4L;estion that it may indicate a rapid rot
of Mercury ; they note in corroboration of this uiat
they obtain a sensible deflexion even from the dark
portion of Mercury's disc.

Their former measvires indicated practically no dark
heat from Jupit.'^ '.i; ti,, present series gives 781
per cent, of its ween 0-3 m and 13 >;,

15-3 per cent, be: 1 , and 5-5 1*. and 60 per
cent, between 8 fi and 14 m.

A Small Stellar Mass.—Astr. Xachr., No. 5246,
contains an investigation of the orbit of the binarv
O. Struve 400, by P. Meier. The position for 1900
is R.A. 20^ 6"' 54 ,

X. I )ecl. 43° 39', magnitude 7-7,

spectral type G 3 ; trigonometrical parallax 0043'
(Sproul Observatory), spectroscopic parallax 0-030'
(\It. Wilson). The elements obtained are: period
84-4 years, periastron 1885-1, e 0-48, u> 19-4°, 12 143-9',
i 62'5°, a 0-428". The observations used extend from
1843 to 1922, so that practically a revolution has been
completed. Using the Sproul parallax, the sum of the
masses is 0-138 of the sun. (By a slip this is printed
in Astr. Nachr. as 0-014 of ^^^ sun.)

The smallest stellar mass hitherto measured is that
of the faint component of Kriiger 60, which is about
one-seventh of the sun ; but if the present result is

trustworthy, the joint mass of the pair is equal to
that of this star.

A comparison of observed and computed positions
is given. The agreement is fair, considering the
closeness of the pair. The star is one that should be
kept under observation. The components are fur-

thest apart, 0-62', in 1932 ; the separation is more
than 0-50' till 1948.
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Research Items.

The Horse in Babylonia.—In the June issue of

the Philadelphia Museum Journal Mr. Leon Legrain
describes a series of Babylonian seals in the museum
collection. In one of the most remarkable the rider,

whip in hand, is represented with a bird-like head in

profile with no distinct hair or beard, mounted on an
animal which may be a horse or a donkey. Mr.
Legrain is half disposed to regard this as the first

representation of the horse in Babylonia, but this is

far from certain. In the only known example of this

type the animal has been called a bull, and the rider

identified with the thunder god, Ramman Adad. But
as the seal probably dates from the time of the Guti
invasion, this mode of riding astride may be a new
and foreign feature imported from the north-east by
the Guti people.

Effect of Drying upon the Skull.—In an in-

teresting paper in the Journal of Anatomy (vol. Ivii.,

pt.iv., July 1923), T. WingateTodd discusses the effect

of maceration and drying upon the linear dimensions of

the green human skull. His observations cover the

effects of drying upon twenty-four macerated skulls and
the differences between eight green skulls and the same
within twelve hours of emergence from the macerator.

He concludes that great individual variation occurs in

percentage shrinkage, which, relatively small for

length, increases somewhat for breadth and height,

upon transformation from the green to the dry
macerated state. The average shrinkage (all dimen-
sions) amounts to about i-i per cent, of the final

measurement. The duration of measurable shrinkage

is about three weeks ; but shrinkage demonstrable

by shifting of the Euryon may continue for three

months. Sex, stock, age, cranial thickness, cranial

shape, and the condition of sutures are all eliminated

as factors having no influence upon shrinkage. In

passing through the stage of maceration, and during

the first few hours of drying, the green skull loses a

total average of 0-84 mm. in length, breadth, and
auricular height. The average total shrinkage in

complete transformation from the green to the dry
macerated state is given as 5-6 mm., corresponding

to a reduction of about 42 c.c. in a cranium of some
1500 c.c. capacity. The writer further gives examples
showing that, given the linear dimensions in green and
dry macerated states, it is possible to calculate the

shrinkage in capacity to within a few cubic centi-

metres by either the Cleveland formula or those of

Lee and Pearson.

Bird Censuses in the United States.—The
United States Department of Agriculture has just

published, as Bulletin No. 1165, a " Report on Bird

Censuses in the United States : igi6 to 1920," by
May Thatcher Cooke, of the Bureau of Biological

Survey. The paper deals with an interesting attempt
to establish a statistical basis for the study of the

problems of bird population—the numbers and dis-

tribution of birds of different species, annual and
other fluctuations, and the effects of irrigation, of

cultivation, of the clearing of woodlands, and of

protective legislation. The subject is one both of

scientific interest and of economic importance : the

study of it is not unknown in Great Britain, but it

has not so far been undertaken on an important

scale. A census takes the form of an annual count

of the number of breeding pairs on a defined tract

of land which is taken to be representative of the

district as a whole. The conclusions so far reached

in America, as mentioned in the paper under notice,
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are purely tentative, and only a part of the United
States is adequately covered by the records for the
period. For the section of the country lying north
of Maryland and the Ohio River and east of the Great
Plains, a little more than one pair of birds to the
acre is found to be the present average for farm land.
For the land immediately surrounding the farm
buildings, and including lawns and orchard, the
average is about 130 pairs per 100 acres, the estimated
population of an entire farm of 100 acres being about
112 pairs. The American robin {Turdus migratorius)
is the most abundant species in those States lying
north of North Carolina and east of the Mississippi,

and the alien house-sparrow {Passer domesticus) takes
second place : for farm land in this section there
are about 9 pairs of robins and 8 pairs of sparrows
per 100 acres. Further and more comprehensive
figures should make interesting comparisons possible.

The Opalinid Ciliate Infusorians.—Dr. M. M.
Metcalf has recently published (U.S. Nat. Mus.,
Bull. 120) what he describes as a preliminary review
—a memoir of 484 pp., with 258 illustrations—of
these ciliates which live in the rudimentary caecal

portion of the rectum of Anurid amphibia. Most of
the material used in the study of the 150 new species,
sub-species, and formae was obtained from museum
specimens of Anura which had lain long—some for
more than eighty years—in alcohol. The author gives
a general account of the structure and life-history of
Protoopalina intestinalis—a binucleate opalinid—-and
deals in some detail with mitosis and other nuclear
phenomena in this and other forms. He concludes
that each ordinary nucleus of an opalinid contains
both trophic and reproductive chromatin in full

activity. Dr. Metcalf discusses the relationships (a)

of the four genera—Protoopalina, Zelleriella, Cepedea,
and Opalina, and (6) of the family. He suggests that
the Opalinidae and Trichonympha may have arisen
from similar ancestors, and that still more probably
the Euciliata arose from ancestors which had become
disturbed in their relations of mitosis and fission, and
that they had passed through a pseudobinucleate
condition to one of true binucleation, finally reaching
their present structure, having two nuclei— one
hypertrophied for metabolism, the other inactive
except during the sexual period. An important
section of the memoir deals with the geographical
distribution of the species of Opalinidae and the
families and sub-families of the Anura.

Skin Spot of Potatoes.—Skin spot has frequently
been regarded as a relatively unimportant blemish
upon the potato tuber, so that considerable interest
was aroused by the recent announcement by
Shapovalov (Journ. of Agricultural Research, vol. 23,

pp. 285-294) that the pustules of this disease repre-
sent a primary stage of corky scab, a much more
serious trouble produced by Spongospora subterranea.
Until this paper, it had been generally assumed on
the basis of a paper by Miss M. N. Owen {Kew
Bulletin, 1919, pp. 289-301) that skin spot was due
to quite a different organism, a new species of Oospora,
named by the discoverer O. pustulans Owen and
Wakef. As skin spot frequently occurs upon seed
tubers of many of the best-known varieties of potatoes,
it was obviously of great importance to know whether
the organism causing skin spot could also give rise to
corky scab, and potato-growers will read with relief

the communication by W. A. Millard and Sydney
Burr in Kew Bulletin, No. 8 for 1923. ThisWork
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records the results of inoculation experiments with

both Oospora pustulans and 5/>on.'<.v/.,/»,i .uhi, >},tnea,

which confirm Owen's original co: Iv'i

and leave no doubt that the hrst ,, .
"U-

sible for skin spot and the second lor corky bcab.

Anatomical investigations of the pustules also show

clear differences between those of skin spot and of

corky scab, and there is no likelihocxl of a skin spot

pustule later masquer.uling as a typical corky scab.

Shapovalov's contra iv results were obtained in the

United States, and Millard and Burr are therefore

led to make the suggestion, inevitably suggested by

their own work, that except when the American

author examined diseased tubers sent from Europe,

he never had typical skin spot under observation.

Variations in Level of Lake Victoria Nvanza.

Attention was directed in 1904 to the remarkable

variations in the level of the Victoria Nyanza by
Col. Lyons, who attributed some of them to differential

movements in the adjacent land. The general oscilla-

tion of the level in that lake and in the Albert Nyanza

is described by Mr. C. E. P. Brooks in a Geophysical

Memoir, No. 20, issued by the Meteorological Office

(1923; 8 pp., I pi.; price, is. 6d.). Mr. Brooks

describes the variations in the lake levels as recorded

by tide gauges on the Victoria Nyanza from 1896 to

1922 and on the Albert Nyanza from 1904 to 1922,

and compares the rise and fall of the lakes with the

variations in sunspots and rainfall. The discharge

from the Victoria Nyanza over the Ripon Falls is

estimated at only 6 per cent, of the rainfall on the

basin of the lake. Most of the rain is removed from

the basin by evaporation, which Mr. Brooks regards

as highest during periods of sunspot minima, so that

the lake level is then normally lowest. He claims

that the lake levels accord more closely with varia-

tions of sunspots than with those of rainfall. He
points out in illustration of this view that the great

rise in the level of the two lakes in 191 7 was "entirely

unconnected with any increase in the rainfall." The
curves on the plate illustrating the memoir show a

general agreement of the sunspot minima with the

lake levels : but the agreement is not complete, for

the sudden rise in 1901 followed an increase in rain-

fall but without any equivalent movement in the

sunspot curve. There was a similar disagreement

in 1 91 3, and moreover, the high level of the Victoria

Nyanza in 1906 preceded instead of followed the

sunspot maximum of 1907-

Space Formula of Benzene, Naphthalene, and
Anthracene.—The carbon atoms of the benzene

molecule are shown bv B. Orelkin (Jour. Russ. Phys.-

Chem. Soc, 1923. 54. PP- 493-532) to be situated at

the corners of a regular octahedron. This conclusion

is arrived at from geometrical considerations, which

show that the above arrangement of the carbon

atoms is the only one in which the thirty valency

electrons of the benzene molecule can form a stable

system. In support of this formula it is claimed

that it explains why more or less than six carbon

atoms cannot form an aromatic nucleus. The pro-

perties of the aromatic nucleus are explained as

due to the peculiar arrangement of valency electrons

around the carbon atoms, whereby each of the latter

possesses two electrons in common with its neighbours.

Sachs found that the relative distances of the 0-.

m-, and p- positions were as i : s'2 : n'3, and the

same proportion is shown to hold for the formula

now deduced. The space formulae of naphthalene,

anthracene, and chrysene are obtained by the con-

densation of two, three, and four benzene nuclei, and
the angles of the space lattices of crystals of these
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LOW-TEMPEBATURE CaRH
Fuel Research Board of tli

and Industrial Resean'
Paper No. 7 on " Pr^

Low-temperature ("arb^

Retorts (H.M. Stationery Ofhce, lod. p<>

The paper may usefully be read in com
of the report of the same body for the yt

and 192 1, analysinjj the technical and' •

problems to be faced m establishing a Brr trv

of low-temperatilre carbonisation. The for

low operating costs, therein emphasised, i^
,

minimum of manual labour, and the use of t'
tinuous vertical retort is one way of attaining tlii>.

An installation of such retorts on the (ilover-Wt-st

system now exists at the Fuel Research Station,

Greenwich. Though designed for working under the
high temperature conditions now current in towns'
gas works, they have been employed in carbonisation
trials, now reported, in which low working temp>era-

tures were maintained. The setting is ill adapted
for securing the best results under such conditions,

but the tests—admittedly of an exploratory character
—have been carried out to obtain information likely

to assist in the design of more suitable retorts.

Such retorts have been constructed and trials are to
be carried out in them. In the present tests flue

temperatures ranged from 700° to 850° C, and it was
found advantageous to inject steam into the retort,

both to cool the coke and to assist in distributing

heat through the charge. A coke was obtained
containing about 7 per cent, of volatile matter and
said to be suitable for use in domestic grates. The
high proportion of breeze in the coke suggests trouble

and loss in transportation. Per ton of coal, there

was obtained a yield of 12-16 gallons of tar having
a "low temperature" character and 18-28 lb. of

ammonium sulphate. The yield of gas was only

45-50 therms per ton—very low from the gas-maker's
point of view and fatal to commercial success unless

the coke realised a very high price. As no finality is

claimed for these results, the results from the new
retorts will be awaited with interest.

Heat Losses through House Walls.—The Build-

ing Research Board of the Research Department has
issued, as Special Report No. 7, accounts of the tests

carried out at the National Physical Laboratory of

the heat transmitted through walls of various types
when one surface is hotter than the other, of those

made in Norway on the heat insulating properties of

the walls of experimental huts constructed in more
than 20 different ways in use in that countr>-, and of

similar tests carried out in Sweden and in Germany.
So far as the British tests have been conducted, they

show that a solid gravel concrete wall and a wall of

sand-lime bricks transmit about the same amount of

heat under the same conditions, but that a wall of

stock bricks only transmits about J as much heat.

A cavity wall of ordinary type transmits about \ to

f that of a solid wall according to the size of the

cavity. The Norwegian results include the cost of

construction and show in a remarkable way the low
heat transmission through the less costly wooden
walls of various types common in that countr>-.

Where cavity walls are used the best arrangement is

to place the thicker portion in the interior. The
Swedish results, so far as they go, confirm the above
conclusions. The German results have led to a sub-

division of the air cavity between thin concrete walls

into six or more layers by means of paste-boards.
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Scientific Exhibition at British Association Meeting.

'T^HE ninety-first annual meeting of the British
-* Association, which has just drawn to a close

at Liverpool, was characterised by a new and im-
fportant departure in the form of an exhibition of

'scientific apparatus, instruments, and diagrams. The
exhibition was on the lines of that organised each year
in London by the Physical and Optical Societies, which
is so effective in bringing together the users and makers
of physical apparatus, but its scope was naturally
wider, and many branches of pure and applied science
were represented.

In opening the exhibition on Monday, September lo,

Sir Charles Sherrington commented upon the com-
prehensive and representative character of the ex-
hibits, remarking that it was very appropriate that
such a collection should be brought together, and
that this—the first of its kind—constituted a definite

development in the history of the British Association.
He further referred to the remarkable advances in the
making of scientific instruments during the last three
hundred years, to the ever-growing importance of

instrumentation, and to the unavoidable complexity
of the apparatus needed for some of the simplest and
therefore the most fundamental of scientific inquiries.

Admission to the exhibition was not confined to

members of the British Association, to whom it was
free, but the doors were opened to any member of

the public on payment of the moderate sum of one
shilling for one day only, while three times that
amount guaranteed admission at any time during the
fortnight of the exhibition. The results for the first

week show that this arrangement was happily in-

spired, and that the exhibition was as popular with
the outside public as with members of the Association.
The number of daily tickets sold was quite naturally
largely in excess of the number of season tickets, but
the demand for the latter was quite sufficient to
justify their issue.

The exhibition committee was fortunate indeed in

having at its disposal the excellent accommodation
afforded by the Central Technical Schools, Byrom
^Street, and the exhibits occupied the rooms on three
loors of this magnificent building. The fine lecture

lall enabled daily lectures, in some cases illustrated

)y cinematograph films or experiments, to be given

)y men of science, a feature which contributed in no
Small degree to the success of the exhibition. The
)pularity of these lectures is sufficiently illustrated

>y the fact that arrangements were made for two at

least to be delivered a second time— " The Opto-
ahone," by Prof. Barr, and " Researches in Special

jteels," by Mr. S. A. Main (Research Department of

Sir Robert Hadfield's, Ltd.). Other lectures included
*' Ripples," by Prof. L. R. Wilberforce ; "Research
ind Industry," by Sir Frank Heath; "Experiments
)n Coal Dust Explosions in Mines," by Prof. H. B.
~>ixon ; "The Compass in Navigation," by Capt.
>eagh-Osborne, R.N. ; "Flame," by Prof. A.
Jmithells :

" Kodachrome Cinematograph," by Dr.
lees (Kodak Co., London) ;

" Developments in Wire-
less Telegraphy," by Commander Slee (Marconi Co.,

)ndon).
Much attention was attracted by demonstrations,

iaily throughout the meeting, of the photophone
chibited by Prof. A. O. Rankine, and the optophone

(Barr and Stroud, Ltd.). In the former, the trans-
mitter or light modulator was installed in a room in

St. George's Hall, and the beam of light, fluctuating
in sympathy with the vibrations constituting the
sounds to be transmitted, was thrown across the
intervening space of some two hundred yards to
the room in the Central Technical Schools where the
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receiving apparatus was located. The fluctuating
light here controlled the electric current in a selenium
cell, and the variable current actuated a telephone
receiver. In this way demonstrations were given of
the transmission of speech and music, and these
made, in particular, a wide appeal to the lay mind, a
result largely assisted by publicity given by the Press.
No less popular were the demonstrations of the

optophone, the purpose of which is to enable the
blind to read ordinary printed matter. In this, a
selenium bridge is exposed to successions of sets of
light pulsations, which vary with the forms of the
letters passed over. Characteristic musical sounds
are produced in a telephone receiver by each letter,

constituting an alphabet readily learned.
The exhibition committee received the support of

the National Physical Laboratory and of the Meteoro-
logical Office, Air Ministry. The exhibit of the
former consisted very appropriately of specimen lenses
for use in ships' lights, and master standards of colour
for testing the colour screens of ships' lights. These
were in accordance with the recommendations made
in the Report of the Departmental Committee on
Ships' Navigation Lights (1922), and formed an in-

structive display.

The exhibit provided by the Meteorological De-
partment of the Air Ministry followed closely the lines

of demonstrations given by that department at the
two previous meetings of the Association, in Hull
and Edinburgh. A wireless receiving set was em-
ployed to intercept the broadcast messages forming
the daily international exchange of weather informa-
tion, and, from these, weather charts were prepared,
and forecasts made for the Liverpool area and the
Irish Sea. Visitors were, in fact, able to see in
miniature the complete working of a weather forecast
service. These demonstrations were supplemented
by a display of up-to-date meteorological instruments,
and by diagrams and photographs of geophysical in-

terest. Much interest was shown in the record of
the recent earthquake in Japan, taken at the Bidston
Observatory, and in a set of charts showing the pro-
gress of the depression which caused the destructive
gales of August 29-30 of this year. One of these
charts showed the depression completely defined over
the Atlantic by one of the best sets of simultaneous
observations from ships ever received in the IMeteoro-
logical Office, and the accuracy of the forecasts
issued on that occasion emphasises the practical im-
portance of such reports.
One impression gained by a visit to the exhibition

was that the field covered by the exhibits was not
only a wide one, but also that very great care had
been exercised in the choice of the material shown,
having regard to the position of Liverpool as a great
seaport and its location in an industrial area. It is

not possible to deal in detail with the many interesting
and instructive things which were to be seen, com-
prising, as they did, many striking exhibits in wireless
transmission, in the manufacture of steel, in optical and
electrical instruments, in instruments employed in navi-
gation, including the gyro-compass, in the chemical and
dye industries, in the manufacture of glass, in chemical
apparatus, in recorders for use in the control of fuel

combustion, in photography and photomicrography,
in meteorological instruments, and in other branches
of science and industry. Among the instruments
which attracted special attention was K. C. Cox's
selenium magnifier (H. W. Sullivan, Ltd.), which
was shown working in connexion with a syphon re-

corder for long-distance submarine cable signalling,

and is capable of giving magnification up to ten
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thousand times the received signal, and higher in
special cases. New wireless apparatus, shown by the
Marconi International Marine Comtnunication Co.,
I.tfl., einl>raced direction finders for use in ships, a
sj I lid installation for ships' lifelx)ats including direc-
ii Ml linding e<iuipnient. and a duplex telephone set

—

(Itsif^ned to enable ships within 50 miles of land to
conununicate by telephony with offices on land,
utilising on land the on ii nary telephone installation.
The last is at present under trial at Southampton in
co-operation with the General Post Office. (3ther
very recent apparatus included a small X-ray
spectrograph (Ad.un Hilger, Ltd.), made to the design
of Dr. A. Miilh I, eml)odying details valuable for the
analysis by cr\ st.d structure of crystals and |X)wders,
and a barograph of special construction for survey
work (by Negretti and Zambra). The latter has a
range of 4 inches on the chart to represent i inch
variation of barometric ])rcssiir(', ;ui(l the instrument

can be set to a standard barometer, anywhere from
25 in. to 31 in. of mercury, the temperature com-
pensation being effective over tliis range. Mr. S. G.
lirown's freiK/iiiioiii- was another exhibit on which
attention wa a new " loud speaker

"

in which m.i ind is obtaine<l by an
ingenious meclianit al dev»«.« dependent on the great
friction existing Ixjtween cork and glass.

But, in the space of a short article, j'

be done to all the interesting and instrii

contained in the convenient and well - illuiLraicd

handbook issued by the exhibition committee. The
local officers of the Association, th- '

'

mittee, and, in particular, the
committee, Capt. r. VV. Bain, are to \>v Loni;r,uuM'' m

on the success of this new departure, and it is to l>c

hoped that they may be rewarded by seeing the
present exhibition as the first of a long series in future
years. M V ( '. i i-.i 1 i t

Terrestrial Magnetism in France.*

A DECREE of July 28, 192 1, created an Institute of
'^^*- Geophysics attached to the Faculty of Science
of the University of Paris, and the new institute has
assigned to it the work in terrestrial magnetism
previously entrusted to the Meteorological Service.
There was established at the same .time a Central
Bureau of Terrestrial Magnetism for France and her
colonies. The director of both bodies is the editor
of the volume under notice, Prof. Ch. Maurain. He
contributes an historical account of magnetic observa-
tions in France, and a study of disturbances due to
electric traction. Recent magnetic history in France,
as elsewhere, is mainly a tale of the devastating
effects of electric traction. Pare St. Maur, which
commenced its career as a magnetic observatory in
1883, had to be replaced in 1901 by Val Joyeux,
and fears are now entertained for the future of Val
Joyeux. There are already two electric lines in the
district, one coming within 4400 metres, the other
witliin 3000 metres of the observatory.
A discussion by M. Baldet of observations made

at Berizarea in Algeria represents magnetic work done
in the colonies. The greater part of the volume,
pp. 38-249, is, however, devoted to a discussion by
M. Ch. Dufour of the magnetic observations at Val
Joyeux from 1 9 1 5 to 192 1 . This practically represents
seven years' work rolled into one. In the earlier
part of the memoir the results of the same species
for the seven years appear in immediate succession.
Thus we have 9^ consecutive pages of Fourier co-
efficients for the diurnal variation of D (declination)
and H (horizontal force) calculated for every month
from January 1915 to December 1921, while pp. 60-94
are devoted to a description of the magnetic dis-
turbances recorded during the 84 successive months.
The principal magnetic storms are dealt with in 23
plates at the end of the volume, Z (vertical force)
curves being reproduced as well as D and H. The
time scale is only i cm. to the hour, and details of
rapid oscillations are difficult to follow, especially for
the largest storms, among which the storm of May
14-15, 1921, is pre-eminent. A rather unusual
feature is that movement up the sheet represents
decrease in all three elements. On p. 95 is a r6sum6
of mean absolute values of seven elements at Val
Joyeux from 1901 to 192 1. The plan of the work
then alters, the years being treated separately. The
material given for each year has some special features.

.
> Annates de I'lnstitut de Physique du Globe de I'Universitd de Paris et

du Bureau Central de Magn^tisme Terrestre. Publiees par les soins de
Prof. Ch. Maurain. Tome Premier. (Paris: Les Presses univerytaires
de France, 1923.)
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There are, first, for each month mean <i<iii\ \rtiui.s

for D, H, and Z, and hourly values confined to 6h,
I2h, i8h. and 24h. The absolute daily maximum
and minimum of D and their times of occurrence are
included, and a word or two describes the character
of the day. Then follow diurnal inequalities for the
12 months, apparently from all days, for 7 elements,
and a table containing mean values for the 24 hours
of the representative day of the year, derived respect-
ively from all days and from quiet days. Following
this is a most elaborate presentation of results from
the five international quiet days of each month.
Absolute values are given for each hour of each day
for six elements.
The last part of the volume, pp. 250-298, contains

a most valuable discussion of the magnetic results

at Pare St. Maur and Val Joyeux from 1883 onwards
by the veteran magnetician, M. A. Angot, late

director of the Meteorological Bureau. This is a
perfect mine of information for the magnetician.
We have first diurnal inequalities for D, H, Z, and I

(inclination) for the twelve months, derived inde-

pendently from 18 years' records at Pare St. Maur, and
from 17 years' records at Val Joyeux, stations both in

the neighbourhood of Paris. Then we have diurnal

inequalities for seven elements based on the whole

35 years, and ascribed to Paris. Following this there

are Fourier coefficients for the 24-, 12-, 8-, and 6-hour
waves corresponding to these inequalities. An ela-

borate investigation is made into the possibiUty of

representing the annual change in the ampUtude and
phase of the several Fourier waves in terms of the

longitude of the sun in its apparent annual path.

Another question minutely considered is the

annual variation, meaning thereby the variation left

in the mean monthly values of the elements after the

elimination of the secular changes, assumed to progress

at a uniform rate throughout the year. Use is

made of mean monthly values of seven elements
from 1883 to 1920, recorded in tables on pp. 278-284.

The range obtained for the annual inequality in

D. 0-23', seems the smallest found an^nvhere as yet,

but a suspicious feature in previous results has been
the tendency for the apparent range to dimiiiish as

the number of years available has increased. For
most of the other elements there are quite substantial

ranges, e.g. o-8o' in I (maximum in November,
minimum in June), and 17-37 in H (maximum in

June, minimum in November). The ranges for these

two elements are somewhat larger than those found

for Kew * from a shorter period of years, but the

* Roy. Soc. Phil. Trans., vol, ai6, p. 238,
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maximum and minimum, occur in the same months
at the two stations.

A very complete investigation follows into the
secular change, based on a table, on p. 287, of mean
annual values at Pare St. Maur reduced to Val
Joyeux, and at Val Joyeux, extending from 1883 to

192 1. Some small differences may be noticed from M.
Dufour's table on p. 95. On p. 288 reference is made
to the possible influence of sunspots on secular change.
As several magneticians have supposed such an in-

fluence to exist, it is important to note that M. Angot's
results are wholly negative: " il semble impossible
de retrouver ... la moindre trace d'une periodicite
de onze annees." Secular change has followed almost
identical courses at Paris and London. The change
of D in late years has been very rapid, the easterly
movement at Paris from 1916 to 1921 being 48-1'.

H attained a maximum in Paris in 191 2. After
falling continuously until 1913, I has been rather
oscillatory, there being a rise from 1914 to 1918, but
a fall since.

As a final contribution to the subject of secular
change, M. Angot has tried to represent the value of
D at Paris from 1541 to 192 1 by a simple harmonic
fluctuation about a mean value. The formula giving
the best results is

D = 6-55°+ 15-85° cos 27r(/! - i8i4)/48o,

t being the date in years. The agreement between
this formula and observation is quite good from 1541
to 1891 ; but since 1881 the excess of the observed
westerly declination over that calculated has steadily
increased until in 192 1 it was 3-2°. The publication
of this volume promises well for the future of the new
Institute of Geophysics of the University of Paris.

C. Chree.

University and Educational Intelligence.

The Department of Aeronautics of the Imperial
jllege of Science and Technology, which was estab-

lished in 1920-21, has issued a pamphlet showing the
)urses available during the session 1923-24. The
irork is conducted in three sections, design and
engineering, meteorology, and navigation, and a
)mplete course normally occupies two years, the
;cond often including research and experimental
irork.

The university extension division of the University
>f Colorado exemplifies the wide range of services

)ffered by a modern state university in America.
This " division," described as " simply a vehicle by
leans of which the various departments of the
miversity may be made available to the people of
Colorado," includes not only a department of in-

ruction (correspondence, class, vocational, and
risual), but also a " department of public service

"

jmprising bureaus of community organisation (for

promoting public health, child welfare, recreation,
id kindred subjects), business and governmental

research, library extension, home-reading courses,
' igh school debating league, higii school visitation,

id supply of public speakers. The range of public
srvice which the university is willing to undertake
J, in fact, limited only by its capacity to perform
"lem.

For many years an admirable system of continuative
iucation has been given in Great Britain in H.M. Dock-

yard Schools. Boys enter the dockyards as the result
)f competition, and the effect of this is a high standard
»f teaching in the primary and secondary schools of
dockyard towns. When the apprentice has entered

the dockyard, he has to attend school for eleven
hours each week, partly in the afternoons in his

working hours, and partly in the evenings. He is

under strict naval discipline during these educational
periods, and absence from school without sufficient

cause leads to loss of pay, or to suspension or dismissal
if the offence is repeated. Attendance is compulsory
for every apprentice in the first year, but at the end
of each of the four years of the normal course the
least successful students are sent away from school.

There is thus a continual weeding out of the mentally
unfit, with the result that, at the end of the fourth
year, the students who remain represent the best
products of a wise combination of theoretical and
practical training and are able to compete successfully

for Any scholarships in which applied science and
mathematics are given prominence. The announce-
ment of the result of this year's competition for

Whitworth senior scholarships and Whitworth scholar-

ships affords a remarkable example of this fact.

The number of competitors for the former^—of an
annual value of 250/. tenable for two years—was 19,

and for the latter—annual value of 125/. tenable for

three years—was 142. Of the two senior scholar-

ships awarded, one was to a former dockyard
apprentice, now at the Royal Naval College, Green-
wich. Of the six other scholarships, four were
awarded to dockyard apprentices, and of the twenty-
five Whitworth prizes of 10/. each given to unsuccess-
ful candidates, twenty-one were awarded to dockyard
apprentices. These splendid results are most credit-

able to the instructors in H.M. Dockyard Schools,

and they show that the Admiralty system of educa-
tion is a potent force for technical training and
development in Great Britain.

The prospectus for 1923-24 of university courses
in the Manchester Municipal College of Technology
contains the new regulations for the B.Sc. Tech.,
which provide for higher courses, distinct from, and
at least one year in advance of, the ordinary degree
courses, to extend over three years from the standard of

the present intermediate examination for the degree,
or the Higher School Certificate. The college offers

courses of post-graduation and specialised study and
research in various branches of engineering, applied
chemistry and chemical technology, textile industries,

applied physics, and mining engineering. The calendar
of the Merchant Venturers' Technical College, Bristol,

gives particulars of university degree courses, in-

cluding the Bristol " sandwich " scheme of training
for engineers. This comprises three periods of ten
months each in the university, followed severally,
the first by 14, the second by 2, and the third by 14
months in certain engineering works to which the
university undertakes to recommend suitable students.
IvOughborough College, which has on its Board of
Governors representatives of the Universities of
Cambridge and Birmingham as well as of the Leicester-
shire County and Loughborough Town Councils,
publishes full details of its equipment and courses in
engineering and chemical technology and of its School
of Industrial and Fine Art, Junior College, and extra-
mural department, together with a list of some 250
students who qualified in 1922 for the College diploma,
conferred for the first time in that year. The diploma
course covers five years and its special feature is that,

unlike the various " sandwich ' systems, it provides
for continuously concurrent training in engineering
theory and practice. The Sir John Cass Technical
Institute, London, announces, among others, special
courses of higher technological instruction in brewing
and allied industries, petroleum technology, colloids,

alternating currents and electrical oscillations, metal-
lography, foundry practice, mining and surveying.
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Societies and Academies.

Paris.

Academy of Sciences, August 27.- M. A. dArsonval
in the chair.— Jean Perrin : <il).scrvati(ms on fluorcs-
( iiu-c. The fluorescence of a .solution (lcj)cnd.s on its
' nrcntration, thickness of layer, and light -alxsorbing
I'oucr of the solvent. .\n attempt is made to define
si)ecific fluorescence, measurable by a coefficient in-
dependent of these f.ictors. -~D. Mordouhay-Boltovsky:
Certain categories of transcendental numbers.—Jules
Baillaud : The a .tronomical station of the Pic du
Midi. This observatory is characterised by the purity
of the sky and clear images. The advantage of the
height (2870 metres) is not obtained at the price of
undue fatigue on the part of the workers. Observa-
tions would appear to be possible except during the
late winter and spring months.—A. A. Guntz : Phos-
phorescent sulphide of zinc. The partial substitution
of cadmium sulphide in the zinc sulphide gives a more
durable phosphorescence and causes changes in the
colour of the light. It also renders the phosphorescent
sulphides more easy to insolate.—Andr6 Charriou :

The absorption of sodium hyposulphite by photo-
graphic papers. The elimination of sodium hypo-
sulphite from photographic papers is much more
rapid and complete, if the washing is carried out with
solutions of sodium or ammonium bicarbonate instead
of with water.—Ch. Kilian and V. Likhiti : The de-
velopment of Hendersonia foliorum.—Maurice Piettre :

The chemical relations between humic materials and
coal.

Washington, D.C.

National Academy of Sciences (Proc. Vol. 9, No. 8
August 1923).—C. Barus : (i) The vibration of airm tubes capped at both ends. The air columns are
actuated by telephones. Pressure changes are mea-
sured by an interferometer U-tube. With H-tubes
and straight tubes there is a frictional but no special
frequency effect. (2) The vibration of the air fila-
ment in quill tubes capped at both ends.—J. P.
Minton and J. G. Wilson : Correlation between
physical and medical findings on normal ears. Curves
showing the relation between the root mean square
pressures exerted on the ear drum by a telephone
receiver diaphragm, plotted on a logarithmic scale,
and the frequencies, plotted on a linear frequency
scale, are used. In most of the fifty-four cases cited,
the physical and medical findings for normality of
the ear are in agreement.—T. Y. Thomas : The
Einstein equations of the gravitational field for an
arbitrary distribution of matter.—W. T. Councilman :

The root system of EpigcBa repens and its relation
to the fungi of the humus. The roots of this member
of the Ericaceae, which is found only in America and
Japan, are devoid of roothairs

; the place of the latter
appears to be taken by the hyphse of a fungus which
penetrate between and into the cells of the roots. The
roots break up into a number of fine capillaries which
ramify the humus near the surface of the soil. The
relationship appears to be one of symbiosis.—J. V.
Leech : The symmetry of the internal ears in flat-
fishes. Although the left eye of flatfish migrates
during development until it comes to lie beside the
right eye, the left ear remains in its original position.
Examination of the left and right ears of numerous
specimens of Pseudoplenronectes americaniis and
Litnanda ferruginea showed no difference in structure.
In consequence, the mode of action of the ears of these
fish in equilibration is difficult to understand.—A.
Bramley : Motion of an electric particle in a Riemann
space. An infinitesimal particle revolving about the
atomic nucleus describes a definite orbit with constant
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velocity.—W. M, Davis : (i) The marginal belts of the
coral seas. The islands in the Pacific, in ad'

'

the formerly glaciate<l isUinds of the col
can Ix: grouped in three categories: ia\ \

islands with clifls. generally without subn in' i ,;,L>
or coral reefs and mc^stlv in the cold. :

Islands with cliffs and su' .1 i.

with coral reefs; an int< i .,r i:.ar;

about 5° wide Ixjtween latuudes 25 and '30- north
and south of the equator, (c) Volcanic islands with-
out chflfs but having lagoons rimmed by coral reefs.
The data supports the postulate of unst.«h!f- islands
associated with changes of ocean level : ><-ra-
ture, i.e. Darwin's theory modified by k itrol
factors. (2) The depth' of coral-reef Uigouiu. The
stable rock platform hypothesis for the foundation of
atolls is rejected on the grounds of the absence of
cliffs and of such platforms on islands thought to
represent uplifted atolls. Lagoon-r-- ' • fs on
subsiding, foundations would pr* of
moderate depth ; increased rate of ............... «ould
be counterbalanced by increa.sed inwash of detritus.
Shallow pre-glacial lagoons would be deepened by
continued degradation during the lowering of the
glacial ocean. The subsidence theory also accounts
for submarine banks at varying depths in the coral
seas.

Sydney.

Linnean Society of New South Wales, July 25.

—

Mr. A. F. Basset Hull, president, in the chair.

—

R. H. Anderson : A revision of the Australian species
of the genus Bassia. Forty-two species of the genus
Bassia are discussed, of which nine are described as
new, and four as new combinations. A key to all
the Australian species is given.—Jessie K. Steel :

Anatomical features of the mature sporophyte of
Selaginella nliginosa. The species is primitive. The
radial type of shoots, together with the frequent
occurrence of a Selago condition, the mixed arrange-
ment of the sporangia in the cones, and the presence
of four megaspores within the megasporangium, all
point to a close relationship with the more primitive
members of the Lycopodiales.—C. Hedley : Studies
on Australian Mollusca. Pt. xiv. New species of
the genera Hemidonax, Pitaria, and Umbraculum are
described. From the Great Barrier Reef a consider-
able body of species is noted, which were named from
New Caledonia and have now extended to Austraha.

Official Publications Received.

D(>partin«nt of Apriculture and Natural Re-sourcps : Weather Bareao.
Annual Report ot the Weather Bureau for the Year Iyi9. Part 8:
MetPoroloRical Observations made at the Secondary Stations during the
Calendar Year istl3. Pp.357. (Manila: Bureau of Printing.)
Xorihampton Polytechnic Institute, St. John Street, London, F.C

Educational Announcements (Evening only) for the Session 1923-ls»24.
Pp. 81-23->. (London.)
Department of Commerce : Bareau of Standard.s. Scientinc Paper No.

474: Series in the Arc Spectrum of Moljltdenum. Pp. 118-139.
(Wa^thington : Government Printing Office, l!'-23.) V) cents.

Deiiartment of the Interior: Bureau of Education. BuUctio, 192$,
No. 17: Educational Surveys. By Prof. Edward Franklin Bncliner.
Pp 44. Bulletin, l<t23, No. 24: Educational Bxtension. By Cliarles fi.

Maphis. Pp. 32. Bulletin, 1923, No. 26: Ediic.itional Work of the
Young Women's Christian Association. By E<lucation and Research
Divi.sion, National Board of Y'.W.C.A. Pp. 24. (Washington: Qovern-
uient Printing Office.) 5 cents each.
Report on the Zoological Survey of India for the Years 1920 to 192S.

Pji. Ivi. (Calcutta: Government Printing Office.) 1 rtipee : 2*.

Imperial department of Agriculture for llie West Indies. Report
on the Agricultural Department, Grenada, January-Decembw 1922.
Pp. iv-H4. (Trinidad.) Orf.

Transvaal Universitv College (University of South Africa). Calendar
l!'23. Pp. 270+6 plates. (Pretoria.)

Ministere de I'lustruction pnblique et des Beaux-.Arts. Enquet«s et
documents relatifs a Tenseigneiuent .superieur. 118: Rapports anr lea

ob-servatoiresastronomiquesde Province. Annee 1922. Pp.130. (Paris:
Iniprinierie Nationale.)

Rap|)ort annuel siir I'etat de TObservatoire de Paris ponr I'annee 1922.

Par M. B. Baillaud. Pp. 32. (Paris : Imprimerie NaUcwale.)
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The British Dye-producing Industry.

IN a letter to the Yorkshire Post of September 12,

Prof. W. M. Gardiner returns to the national

problem of the British dye-producing industry, which

is rapidly approaching the supreme crisis in its post-

war history. Recognised at the outbreak of hostilities

in 1914 as an essential factor in our national security

and industrial welfare, the new dyestuffs corporation

was then brought into existence in response to a general

demand for the establishment of a home manufacture

in dyes and intermediates.

Upwards of 7,000,000/. of government and private

money have been expended in the land, building,

plant, and general equipment of the British Dyestuffs

Corporation Ltd. alone, and the other makers, of

whom there are more than twenty, have also spent

large sums in the extension of old works and the erection

of new. On the technical side, the chemists employed

in this new industry have made advances which

are certainly revolutionary. Essential intermediates,

hitherto not produced in Great Britain, are now manu-

factured in large quantities and of superior quality,

and the range of British dyes includes eighty per cent,

of the present requirements of our dye users.

On the economic side, however, the makers are in

a position which is almost desperate. In spite of the

fact that shareholders of dye-producing firms have

received only meagre return on their capital outlay,

the dye consumers are pressing continuously for re-

duction in prices because their foreign competitors

have access to dyewares sold at prices with which no

country with a stabilise^ currency can compete. At

present, foreign dyes for which there are British equiva-

lents are not admitted into Great Britain unless the

British makers' price is greater than three times the

pre-War price, and this measure of protection is being

threatened. But even if the makers could get down to

pre-War prices, it is doubtful whether the controversy

on costs of production would cease, for in existing

circumstances the German producer could profitably

quote at far lower prices than those prevailing in 19 14.

The chemists of the organic chemical industries,

including dyewares, have shown themselves capable

of the necessary concentration and patience required

to build up the new scientific trades, but these essential

national developments are doomed to failure in the

near future unless the administrative leaders of the

country in general, and of the dye-using industries in

particular, can acquire what Dr. Duisberg, the head

of one of the largest German colour works, speaking

during the War, said England lacked, namely :
" the

faculty of fixing the eye on distant consequences and

not merely on monetary results."

NO. 2813, VOL. I 12]
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More Applications of Physics.

A Dictionary of Applied Physics. Edited by Sir

Richard Glazchrook. In 5 vols. Vol. 5 : Aero-

nautics—Metallurgy—General Index. Pp. vii + 592.

(London : Macmillan and Co., Ltd., 1923.) 635. net.

THE fifth and final volume of the " I)ictionar>' of

Applied Physics," now well known and justly

famous, edited by Sir Richard Glazebrook, deals with

two of the youngest physical sciences, aeronautics and

metallography. The former occupies about two-fifths,

and the latter the remainder of the book. The same

plan is adopted as in previous volumes, i.e. there is a

limited number of articles dealing with important

aspects of the two sciences, written by men of high

standing and authority in their subjects. Interspersed

between these is a series of headings in alphabetical

sequence, containing references to the articles in ques-

tion. It is natural that many of the articles should have

been contributed by present and former members of the

staff of the National Physical Laboratory, Teddington.

Whether, however, it was wise to make the proportion

so high as it is in the metallurgical section of the

volume may be questioned. A dictionary of this

kind should represent as wide a range of authoritative

opinion as it is possible to secure, and we think that

the editor would have been well advised to draw, more

than he has done, on the knowledge of metallographers

occupying positions in the metallurgical industries.

The section on aeronautics opens with a valuable

article on full-scale aerodynamic research by Mr.

M'Kinnon Wood. The subject of experimental tests

of the strength of aeroplane, structures is dealt with

lucidly by Mr. William Douglas, while various aspects

of the theory of aeroplane structures are compre-

hensively treated by Mr. Cowley. Two articles by

Mr. Guy Barr on aeroplane wings follow, one dealing

with dopes, the other with fabrics. Mr. Barr also

contributes a lengthy and interesting article on diffusion

through membranes. The article on instruments used

in air-craft, by Mr. Dobson, deals with many novelties.

Prof. Bairstow contributes two articles, written with

great authority, on the performance of air-craft and

the stability of air-craft. A general outline of the

theory of the air-screw is given by Mr. Arthur Fage,

who also deals with the helicopter. This article may
be studied in conjunction with that recently written

by Prof. Bairstow in Nature (August 18), entitled

" The Helicopter : is it worth a prize ? " The problem

of the helicopter is that of an aerial machine " supported

in the air by the thrust of one or more air-screws

rotating about the vertical." As the author points

out, many of these have been constructed, but only a

few have supported their weight in the air, and none
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has been successful when judged from the point of

view of practical utility. Experiments on air"

constitute the subject-matter of an imjwrtant ar

by the late Mr. J. R. Pannell and Mr. R. Jont

The " engine " side of aviation is dealt with l>y thi

late G. H. Norman, Sqd.-Leader, R.A.F., in an anicli-

entitled " Air-cooled Engines for Air-craft." This

contains valuable data on the comparative perform-

ances of air-cooled and water-cooled engines. At the

present date the majority of engines are water-cooled,

but the author evidently considers that there is likely

to be a considerable increase in the use of air-cooled

engines in the future. The saving in weight due to

air-cooling may not be ven' great, and may in some

cases be counter-balanced by increased head resistance.

Its great advantage lies in the lower capital and

attendance costs and the simplicity of the engine

installation. Prof. J. C. McLennan contributes a short

article on the production and use of helium. He
estimates that from Empire sources, not more than

about 12,000,000 cubic feet per annum can be obtained,

the estimated cost being " not excessive." This, as

he points out, would only keep a ver>' few of the large

air-ships in commission, even if diluted with 15 per cent.

of hydrogen. The best method of extraction hitherto

discovered consists in producing the refrigeration

necessary to liquefy all the gases, except helium, by

the cold obtained from the natural gas itself.

The subject of " Model Experiments in Aeronautics,

their Theory and Methods," is dealt with compre-

hensively by Messrs. E. F. Relf and H. B. Irving, and

the section closes with an article on " The Hydro-

dynamical Theor>' of Wing Surfaces." H.

Glauert.

Part II. of the volume is entitled " Metallurgy'," but

almost the whole of the subject-matter relates to what

is usually called " Metallography." Dr. Haughton

contributes excellent articles dealing with tN-pical alloy

systems, the construction of equilibrium diagrams, and

the relationship between structure and physical con-

stants. It is a pity that the constitutional diagram

of the aluminium zinc alloys, on page 229, has been

reproduced, since it is inaccurate in certain respects,

and the correct diagram was published more than a

year ago. This might well have been used and would

have rendered unnecessar\- the footnote on page 230.

Dr. Haughton has drawn his diagrams with the hori

zontal ordinates indicating weight percentages. It is

not clear why he has preferred this arrangement. Thi

system of plotting atomic percentages on the horizontal

ordinates has many advantages. The diagram of the

iron nickel system reproduced on page 235 is incom-

plete in the upper range of temperature where the 6

to 7 inversion of iron takes place. The only metal the



September 29, 1923] NATURE 463

metallurgy of which is described in this volume is alu-

minium^ presumably on account of its use in air-craft,

but it is not the only metal used, and it may be

questioned whether it was worth while introducing

Lit. The metallurgy of aluminium is adequately

lescribed in a number of text-books. Similarly, it is

lot clear why the electrolytic refining of copper has

jeen singled out for treatment. A general article on

the principles of electrolytic refining giving illustra-

ftions from various metals, would have been more

useful.

Mr. Francis FitzGerald has compressed a remarkable

lount of information into his article on electric

imaces. It gives exactly the kind of treatment of

the subject that is required in a volume of this kind.

Mr. Coad-Pryor has written two articles, both of them

^very good. That on " Furnaces for Laboratory Use "

of moderate length, while the one on " Refractories
"

of considerable dimensions. They are packed full

)f information and the treatment is admirable. Of

very solid merit also are the two articles by Dr. Hanson,

)ne on iron carbon alloys, the other on the defects and

lilures of metals. The former, however, is rather

jrfunctory in its reference to cast-iron. It deals with

>ure iron carbon alloys, and has only a very slight

j'eference to commercial cast-irons containing silicon,

langanese, phosphorus, and sulphur. The article on

le defects and failures of metals is most valuable. It

represents what may be called National Physical

iboratory experience at its best. The author, how-

ever, is incorrect in attributing the growth of cast-iron

)n repeated heatings to the pressure caused by the

formation of oxides of iron. The main cause, at any

ite, is the volume increase caused by the separation

>f silica. The statement on page 372 that " a ' crystal-

le ' fracture (one containing bright facets along which

ipture of the crystals has occurred—not an inter-

crystalline fracture) indicates by the size of the facets,

the general size of the crystal structure of the material,"

scarcely correct in this unqualified form, seeing how

reatly the fracture may be made to vary according to

the method of producing it.

Dr. Rosenhain contributes seven articles, and these

)nstitute between one-third and one-quarter of the

itire metallographical section. He deals with (i)

some special alloys, (2) aluminium alloys, (3) the

licroscopic examination of metals, (4) the relations

>f strain and structure in metals, (5) the thermal and

lechanical treatment of metals, (6) the thermal study

)f metals, and (7) the microstructure of metals and

illoys. The most considerable of these is the article

)n the relations of strain and structure and the con-

ception of amorphous metal. The subject is handled

rith the author's well-known ability. It is well to
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remember, however, that the conception of amorphous

metal is not by any means generally accepted to-day

among metallographers, and it may be doubted whether

anything is gained by such a sentence as appears on

page 397
—

" At the present moment indeed, even those

who, on certain grounds, vehemently oppose this

theory have no alternative to offer which can afford

any satisfactory explanation of the great group of

facts which this theory so readily co-ordinates." In

the section headed " Tempering and Quenching

"

(page 411), Dr. Rosenhain attributes the hardening of

a carbon steel by quenching to " the development of

a very large number of minute crystallites of both a

iron and cementite," and the existence of an " envelope

of amorphous iron which is so highly viscous as to be,

in effect, an intensely hard solid." As to this, there is

no evidence of the formation of cementite in a properly

quenched steel. More causes operate in the hardening

of steel by quenching in water than are indicated in

this article.

Sir George Beilby's striking work on metal aggregates

receives attention in two articles written by Mr. W. D.

Haigh on the aggregation of solids and the flow of

solids. There is a long and very useful article by

Dr. W. H. Hatfield on " Special Steels," which, with

the valuable article by Sir Robert Hadfield on " Man-

ganese Steels," does something to bring the " works "

atmosphere of applied science into this section of the

dictionary. The volume closes with a detailed index

of the subjects dealt with in aeronautics and metallurgy,

and finally with a general index of the principal articles

in the five volumes. H. C. H. Carpenter.

Tubicolous Worms.
(i) A Monograph oj the British Marine Annelids. Vol.

4, Part I : Polycha;ta—Hermellidse to Sabellidse.

Pp. vii -I- 250 -f- plates 11 2-1 27. 50^. net. (2) Vol.

4, Part 2 : Polychseta—Sabellidse to Serpulidae ; with

Additions to the British Marine Polychreta during

the Publication of the Monograph. Pp. xii-l-251-

539 + plates 115 -117 and 128-138. (Published for

the Ray Society). By Prof. W. C. Mcintosh.

(London : Dulau and Co., Ltd., 1922-23.) 505. net.

THE volumes under notice constitute the last two

parts of " A Monograph of the British Marine

Annelids." The Council of the Ray Society in the

preface to the final volume, issued with the last part,

" believe that they are interpreting the feelings of the

members of the Society in offering to their President

congratulations on the completion of this monograph,

of which the first part was published no less than half

a centurj^ ago." This is an expression in which all

zoologists would wish to join, and rejoice that Prof.
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Mcintosh sees in his eighty-fifth year the completion

of his magnificent work. Tlirough the years he has

pursued with such admirable singleness of mind, amid
many other occupations, the study of this neglected

group of marine animals. When he so modestly
" hopes that they are left in a better state than he

found them, thanks to the greater attention zoologists

in every clime have bestowed on the Marine Polychaets,"

we can only reply that his name stands foremost among
investigators of the Polychaeta during a period of great

and unexampled progress, in which his broad com-

prehensive studies have been supplemented, and are

now necessarily succeeded, by the work of specialists in

the different families.

The Ray Society is scarcely less to be congratulated

on the way in which it has persevered with the pro-

duction of the final parts of the monograph during

the lean years after the War. So much stands to the

credit of the Ray Society in the past for its wonder-

fully illustrated volumes by Allman. Alder and Hancock,

and many others, which have done so much to create

the reputation of British marine zoolog)', that we cannot

sufficiently praise the vigour and enterprise, with un-

impaired excellence of execution, which the Society

still displays. It is earnestly to be hoped that it may
receive the increased support from zoologists which it

now so greatly needs.

(i) " Such synonymes as would signify mason or

potter, might be aptly applied in explaining the character

and habits of the Terebella. Nothing could be more

appropriate, for this animal is alike distinguished by
address and perseverance in producing works of art."

This tribute to one of the despised tribe of worms is

paid by Sir John Dalyell in " The Powers of the Creator

declared in the Creation," a book which embodies his

patient and extended observ'ations on the habits of

marine animals. In the first part of the last volume of

Prof. Mcintosh's great monograph five famihes of tube-

building polychaets are described, the Hermellidae,

Amphictenidae, Terebellidae, Ampharetidae and Sabel-

lidae, and the first three exhibit in the highest degree

that craftsmanship which always awakens a sympathetic

chord in the human observer.

The Terebellidae, of which twenty-four species are

here described, is the best known of these families.

The basis of the tube which they inhabit is a secretion

of the skin glands which often hardens to the consistency

of parchment. In this while it is still soft the animal

embeds, on the outer surface, the foreign bodies which

it so assiduously collects. It is a common but always

fascinating sight to see the countless tentacles of a

terebellid spreading in all directions from the opening

of its tube. With a lens, a multitude of particles can

be detected moving along the ciliated groove on the
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surface of each tentacle, toward the mouth. Prof

Mcintosh quotes the following passage from Dal

describing this never-ceasing activity: "Nothm
more surprising than the attention of so humble an

artist being directed towards such a variety of op' ra

tions at the same time. Many tentacula are sear< i

after the materials—many in collection—many beannj:

them to the edifice—some quitting their hold—others

recovering the load—while the architect itself seems

occupied in kneading masses in its mouth, disgorging

them successively, or in polishing the rude workman-

ship resulting from its labours." The worm thus

described, the " Potter " of Dalyell, Amphitrite figulus

,

builds tubes of mud, but others like Lanicf conchiUga

use grains of sand or even carefully select fragments of

shell. There are still more fastidious forms like those

Japanese examples mentioned by Prof. Mcintosh as

collected by the Challenger, which gather pine needles 9
and stick them lengthwise on the tube, and in the

Cretaceous there occur tubular structures composed of

bones and scales of fishes which Bather assigns to the

activities of Terebellids.

The Amphictenidae include such well-known forms

as Pectinaria belgica, a very abundant worm. The re-

viewer remembers seeing the Belgian coa.st in 191

7

strewn with millions of this form washed out of the

sand after heavy weather. Their slightly cur\ed tubes

are miracles of workmanship. Prof. Mcintosh in his

description of this and other forms has quoted largely

from the work and reproduced some of the drawings of

Mr. A. T. Watson, to whom we owe so many fascinating

accounts of the methods of annelid artificers.

If the tubes of the Terebellids and Pectinaria are

usually hidden from view, Sabellaria among the Her-

mellidae often forms conspicuous masses of firmly

cemented tubes between tidemarks covering large

surfaces of rock. Unlike other " social " polychats

(e.g. Filograna, Phyllochaetopterus and Potamilla

torelli, all described in this work) they do not re-

produce asexually, and some other explanation must

be sought for their gregarious nature.

The Sabellidae again are among the most interesting

of tube builders. The crown of finely divided processes

around the head, so beautifully portrayed in Prof.

Mcintosh's plates, are referred to here (as is usual else-

where) .as branchial, but we venture to think that

Bounhiol's experiments, made in 1890, show that they

have no special respiratory value. But, indeed, the

comparative study of the respiration of the tubicolous

worms offers a ver\' profitable investment for the time

of a biologist.

(2) In the second part of Vol. 4 the description of

the Sabellidae is continued, and the last family, the

Serpulidac, is treated. Here the tubes are always
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calcareous, and one of the cephalic filaments is usually

modified to form an operculum. One of the most

interesting features of the family is the remarkable

)igmentation of the cephalic filaments, often ver\-

mriable in the same species, giving the animal a charm-

ing flower-like appearance, a phenomenon which has

still to be investigated thoroughly. Among British

fspecies the condition is best developed in Pomatocerus

triqueier, which, nearly everywhere, whitens the stones

and rocks between tidemarks. Other characteristic

British forms, amply treated here, are Serpula

vermicularis, so often attached to the shells of Pecten

in the coralline zone, and Filograna, the coral-like

masses of which are frequently taken in the dredge.

Lastly there is an addendum of no less than seventy-

eight species which have been discovered or described

as British, too late to appear in their proper places.

Of the many co-workers whom the author cites as

responsible for these additions to the British fauna,

there must be specially mentioned Mr. Southern, of the

[Irish Fisheries Department, who, working in the years

ijust before the War, at Clare Island and elsewhere,

lobtained a plentiful harvest of unsuspected forms,

tincluding eighteen entirely new species. " Truly the

[riches of the marine fauna of the west coast of Ireland

iiare by no means exhausted," Prof. Mcintosh is con-

[.strained to exclaim,and we must hope that Mr. Southern

lay be able to complete his faunistic work.

The wonderful charm of the drawings by the late

iMrs. Gunther and Miss Walker, and the success of their

Ireproduction, have so often been commented upon by

reviewers of earlier parts that we can do no more than

Fre-echo their praise. One feature of the volume is,

fhowever, almost unique : that is the bibliographical

[collation of the parts as issued, compiled with the index

by Mr. G. A. Smith.

Universities and National Life.

The Older Universities of England : Oxford and Cam-

bridge. By Albert Mansbridge. Pp. xxiv -i- 296 -i-

8

plates. (London : Longmans, Green and Co., 1923.)

75. 6d. net.

MR. MANSBRIDGE scores with both barrels. He

appeals to both of the classes into which (rela-

tive to his book) the world is divided—those who have

been at a university and those who have not. In any

case, although he has the detachment which comes from

never having been through the university mill himself,

he not only loves and appreciates the university and

what it stands for, but also has actually added some-

thing to its nature and functions. By his initiation

of the Workers' Educational Association, he gave a new

and fuller content to the whole extra-mural side of
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university activity, and helped to spread the uni-

versities' influence more rapidly and more extensively

than could have been done in any other way. Add to

all this that he was a member of the recent Royal Com-

mission on Oxford and Cambridge, and it will be seen

that he has advantages that the most learned historian

cannot despise.

For it is as a historian that Mr. Mansbridge, wisely

enough, chooses to treat his subject. In his pages we

see the genesis of English universities in the ferment

of the twelfth century, the beginnings of the college

system, its expansion by such men as William of Wyke-

ham, Henry VI., and Wolsey, the involvement of the

universities in politics, the submergence of their

original purpose beneath the flood of wealth and birth

in the eighteenth century, the gradual reappearance

of that purpose from the middle of the nineteenth

century onwards, the adjustment of the curriculum to

modern needs, the growth of a new university organ in

extra-mural education. . . .

We are not allowed to forget the continuity and

vitality of the current of scholarship and learning, nor

to lose sight, under a mass of academic detail, of the

university's position in the body politic. Nor is that

all ; Mr. Mansbridge, for all his idealism (which may

prove almost embarrassing to a certain type of over-

worked and matter-of-fact " don "), can appreciate and

even be affectionate to the failings of Oxford and

Cambridge. The noblemen and gentlemen-commoners,

even at their most foppish, amuse him ; he sees through

to the human heart below donnishness, and smiles

indulgently on port.

For this alone the book is worth reading—because

it is a short and well-written and appreciative history

of our two oldest and greatest seats of learning. But

it is worth reading for more important reasons. It is

worth reading by the university-trained man, partly

because Mr. Mansbridge's wistful regret at his own lack

of that training helps to fuller realisation of its meaning

and values, and partly because his concern for the

extension system and the W.E.A.'s fine work puts the

university in a new setting for him, relates it to new

aspects of national life. It is worth reading also by

all those who have not received a university education

and yet are concerned in any way with domestic

politics, because it will help reveal to them what a

university can and should be—^what an ideal to the

individual, what a force in the community.

Mr. Mansbridge is a rebuke to the diehard (generally

Tory, practical, and well-to-do), who exclaims that

education is a curse and a burden and higher education

in particular an unpractical folly ; and a rebuke no less

to those violent spirits of the Left who see in all uni-

versities, and especially in Oxford and Cambridge, some

N I
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dodge uf capital, and hate the aristocracy even of

learning. To him the university is simply the corporate

and social expression of civilisation's mind ; and, as

with the mind of an individual, although its fullest

cultivatioii K sense a luxur>',yet in another and

broader \i the highest necessity.

Avian Minstrelsy.

Songs oj the Birds. By Prof . Walter Garstang. Second

edition. Pp.115. (London: John I.anc, Tiie Bodley

Head, Ltd., 1923.) 6^. net.

WE have before us the second edition of this agree-

able and ver)' suggestive little book, the original

issue of which was noticed in Nature of August 12,

1922. A new song has been added and two passages

have been revised, but otherwise the alterations are

merely verbal. Mr. Shepherd's quaint little sketches

of the songsters again add to the pleasure of the reader.

The book, we may recall, begins with an important

essay in which Prof. Garstang discusses the nature of

avian song, the role it plays in the life of the birds, and

the very interesting evolutionar}' aspects of the subject.

From that he proceeds to the vexed question of the

symbolic representation of song, and after having pro-

pounded his thesis on this point he begins his series of

representations of the music of the different species.

The reasons which he gives for the adoption of his

particular form of representation cannot fail to carry

some measure of theoretical conviction to the reader,

based as they obviously are on a thorough appreciation

of bird song aided by a knowledge of music and a sense

of poetr>'. It is harder to apply the practical test as

to whether the representations do indeed convey more

adequately than former attempts an idea of the various

songs, for one has to bear in mind the existence of

individual differences both in the hearing of the songs

and in the interpreting of the written symbol : one

hesitates, indeed, to express a definite opinion until

students of the subject have had further experience

in using the new method. If, however, either these

" first fruits " of Prof. Garstang's studies or some

future elaboration of them can in time be regarded as

making possible the adequate representation of different

songs on paper, he will have succeeded in making good

a deficiency of which the present existence is evident

in every text-book of ornithology.

In the preface to the new edition the author replies

vigorously to such of the reviewers of his first edition

as were hostile in their criticisms, and in so doin- he

also takes to task our own by no means unappreciative

notice for not having discussed his auxiliary verses

from^^a scientific point of view. Lest we may seem

unjust in this respect we may herequote Prof . Garstang's
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own account of his method and of the part which his

verses play therein : " The peculiar quality or timbre

of each bird's voice and the resonance of each sound

have been imitated as closely as possible by a selection

of human consonants ; the composition of t

"

has been represented by the appropriate f

modification, or contrast of selected syllabi

syllabic rendering has been cast in a corresponding

rhythm
; and round this chosen sequence of syllables

a song has been woven to capture something, if possible,

of the joy or of the attendant circumstances which

form the natural setting of his song." We have

certainly no wish to quarrel too seriously with our

author as to where scientific method properly ends

and where more emotional vehicles of thought properly

begin. In his new preface he quite truly says that

" The exploration and illustration of the borderlands

of Science and Art will not end with my adventure "
:

we may add the hope that even his own adventnr-

into these fields is by no means concluded.

Prevention of Vibration and Noise.

The Prevention oj Vibration and Noise

Eason. (Oxford Technical Publications.; j-j). xn -

163. (London : H. Frowde and Hodder and

Stoughton, 192 ^ :iet.

THIS volume, as tlic author states in his preface,

does not profess to contain anything not

already known, but is a more or less classified account

of the work of various experimenters on the subject of

which it treats. Beginning with a useful but not

complete bibliography, and a note on the problems to

be investigated, later chapters treat of " annoying "

vibrations and their amplitude ; the means and

apparatus which have been used to measure them, the

vibrations of buildings, bridges, and other structures
;

means of damping vibration, the transmission and

isolation of noise ; and ending with an account of

balancing machines, i.e. machines for determining

whether, and how much, any revolving part is out of

statical or dynamical balance.

As showing what has been done in these matters,

the book is useful for reference, but its value would

have been much increased by a more critical examina-

tion of the elements of the whole subject. It is difficult

in many places to know whether the author is gi\Tng

his own views or restating those of the exf)erimenters

whose results he summarises.

In defining " annoyin ion, scarcely sufficient

attention is given to the duierences in surrounding

conditions. What would be " annoying " in Mayfair

might be unobjectionable in Poplar. \Vhere wood or

asphalt pavement prevailed, the introduction of granite
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sets would certainly cause complaint. In describing

the different forms of apparatus which have been used

for measuring vibrations^ no hint is given as to the

trustworthiness of the results. This is an important

omission^ for in the greater number of those instruments

the records are an imperfect catalogue of peculiarities

of the instrument rather than of the magnitude of the

external vibrations which they were designed to

ieasure. All such instruments have natural periods of

leir own, and one of the most important points in

leir design should be to arrange that neither the

>west nor any of the more rapid natural periods shall

)roach those of the imposed vibrations, and since in

)st cases the imposed vibrations are (like white light)

ide up of a great many arbitrary disturbances, this

not a condition which it is easy to fulfil. Many
listaken diagnoses have been made from neglecting

^e effects of resonance on the recording apparatus,

id from supposing that a large recorded amplitude

fecessarily indicates a large external vibration.

iPerhaps the most interesting chapter is that on

^e isolation and damping of sound, in which many
imples are given of successes and failures in practical

^tempts in this direction. In most of these the actual

suits might have been anticipated. In speaking of

^e minimum audible sound (as in reference to the least

isible vibration) insufficient prominence is given to

|e effect of the surrounding conditions. In an

solute silence many experiments have shown that a

ind, the wave amplitude of which is a twenty-five

millionth of an inch, can be heard, but in the midst

o£ other noises, if the amplitude of the loudest of these

IS taken as unity, another sound with an amplitude of

1/15 is only just audible, so that the greatest and least

intensities which can be appreciated simultaneously

re something like two hundred to one.

With regard to the isolation of sound, an absolute

barrier to the propagation of vibrations may be set up

either by complete reflection or complete absorption,

but when the amplitude is large and the absorption

rapid, a gradual change may probably occur in the

bsorbent. The secular change in the efficiency of

•und-absorbing materials is not mentioned.

In reference to the acoustic qualities of halls and

'oms,.most of the experimenters whose work is quoted

cm to consider that " good " and " bad " depend

;i the rate at which vowel sounds and musical notes

re damped, but it is not uncommon to find rooms

A liich are good for music but bad for speech, and it is

the effect of the resonance of the room on the con-

')nants rather than on the vowels which determines

A l\ether spoken words are clearly heard.

Though there are many published papers on the sub-

iicts which (onic iiiulcr the head of " vibratimi," "\rr.
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Eason's is the only book in which any collection of their

results has been attempted, and notwithstanding some

defects (chiefly of omission), it should form a very use-

ful addition to the literature of the subject. A. M.

Our Bookshelf.

Advanced Practical Physics for Students. By B. L.

Worsnop and Dr. H. T. Flint. Pp. vii + 640.

(London : Methuen and Co., Ltd., 1923.) 21s. net.

Teachers of experimental physics will find much that

is useful and suggestive in this volume. Though some
experiments of an elementary character have been

included, the work is intended for advanced students

who are working for a pass or honours degree. The
bulk and the price of the book might have been reduced

materially by the omission of much that is common to

many elementary text-books. In some cases full experi-

mental details are given, while in others the description

is insufficient to enable an ordinary student to carry out

the necessary manipulations. Little attention is given

to the degree of accuracy to be expected.

Many recent experiments and modern forms of

apparatus have been described. We may mention in

particular the determination of the ratio of the charge

to the mass for an electron by means of the Zeeman
effect using a Lummer-Gehrcke plate, and also by Sir

J. J. Thomson's method. From the account given in

the book the student might infer that the latter method
is due to Braun. There is a useful chapter on the

quadrant electrometer (in which Wheatham should be

Whetham), and a section on the three-electrode valve.

The most striking feature of the work is the stress

laid on the theoretical side of the subject, the aim being

to make the course practically independent of other

treatises, at least as regards immediate reference. To
aid this scheme an introductory chapter on the calculus

has been included.

It is to be regretted that the proof-sheets were not

submitted to a literary critic, as there are too many
examples of careless or ungrammatical construction,

and the punctuation needs amendment in many places.

The wholly inadequate table headed " Units " needs

revision : the value for the electrochemical equivalent

of hydrogen has long been superseded, and to give the

charge on an electron as 4-7ixio~2o E.S.U. is un-

pardonable.

Mechanical Testing: a Treatise in Two ]'ohi!J!cs. By
R. G. Batson and J. H. Hyde. Vol. 2 : Testing of

Prime Movers, Machines, Structures and Engineering

Apparatus. (The Directly-Useful Technical Series.)

Pp. xi + 446. (London: Chapman and Hall, Ltd.,

1922.) 255. net.

The first volume of this work dealt with the testing of

materials of construction ; the present volume concludes

the treatise and contains a great deal of matter which

will be of service to all who are interested in the testing

of machines and structures. The selection of a .suitable

dynamometer is of vital importance in the testing of

an engine or machine, and, roughly, one-quarter of the

volume is devoted to different types of this instrument.

This scilion includes traction (1\ nannunctcrs snrh as
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are used in railway work, anH the l^nchester machines

for the testing of worm gear r sections deal with

lubricants, friction tests on >, vibration tests,

and static and dynamic balance.

The part of the volume devoted to tests on structural

elements contains methods of testing concrete slabs

and beams, plain and reinforced, and also columns of

various types. Much of the work which has been

done on this subject has been carried out in America,

and we note that the authors have dealt justly with it

in the space at their disposal. Tests on cutting tools,

aircraft models, and other miscellaneous tests conclude

the volume. As was the case in the first volume, a

good deal of the apparatus described is installed at

the National Physical Laboratory-, but the authors

have not forgotten that research cannot be confined to

one place, nor to one investigator or group of investiga-

tors. The complete treatise will be welcomed by all

who are engaged in the testing of engineering materials

and appliances.

(i) Oil Poioer. By S. H. North. (Pitman's Common
Commodities and Industries.) Pp. ix + 122. 3.?.

net.

(2) Internal-Combustion Engines. By J. Okill. (Pit-

man's Common Commodities and Industries.) Pp.

xi + 126. 35. net.

(3) The Diesel Engine. By A. Orton. (Pitman's

Technical Primers.) Pp. x + iii. 25.6df.net.

(London : Sir Isaac Pitman and Sons, Ltd., 1923.)

The general reader who desires information regarding

oil fuel and the practical methods of using it will find

much of interest in these three little books. The
greater part of (i) is occupied with descriptions of oil

burners as used in furnaces. This system is employed
to a large extent in marine and locomotive boilers.

The question of oil storage at various ports is of vital

importance for the supply of oil-fired vessels, and is

dealt with towards the end of the volume. The first

thirty-two pages in (2) are devoted to the gas engine,

and the greater part of the remainder deals with oil

engines of different types. The book is up-to-date in

the matter of the engines selected for description, and
there are sections on aero-engines, tractor engines and
turbines. The Diesel engine is of sufficient commercial
importance now to warrant a separate volume, and this

is provided in (3). Here we find descriptions of the

arrangements and methods of working of both four-

stroke and two-stroke Diesel engines, and a short

discussion of the power developed and the efficiency.

The student of heat engines will of course require a

great deal more than is contained in these books. They
are, however, very suitable for those readers who wish

to be informed as to what has been accomplished in

this important branch of engineering.

British Museum {Natural History). British Antarctic

(Terra Nova) Expedition, igio. Natural History'

Report. Botany, Part 3 : Lichens. By 0. V. Darbi-

shire. Pp. 29-76 + 2 plates. (London : British

Museum (Natural History), 1923). 75.

Dr. Darbishire's account of the lichens is the third

of the reports to be issued on the botany of Captain

Scott's Antarctic expedition of 1910. Reports on the
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seaweeds (by Mr. and Mrs. Gepp and Mme. Lemoin<
and on the freshwater Alga (by Dr. Fritch)

published in 191 7.

Seventeen species were collected, eight of

proved to be new, and are described and figured 1

present publication. With the exception of one a
Lecidea, the new species belong to the genus Buellia.

™-

The lichens were all found on rocks, mainly granite arv

gneiss, at Cape Adare and Evans Cove in South Victor:

Land. When describing the lichens brought l)ack \>

the Swedish Antarctic Expedition (1901-3) in 1912, D'
Darbishire gave a summar)- of the species known ;i

that time from the Antarctic area ; their numlier wa
107 ; this has now been increased to 208, mainly b\

the material brought back by the second 1-
•

Antarctic Expedition of 1908-10, which was rt]

on by the late Abbe Hue. The value of the p
brochure is enhanced by the inclusion of a con ^

list of the species recorded from the Antarctic area, ih.

is, from localities to the south of the 6c° S. parall< 1 •

which are added keys to the genera and y^

Twenty-three per cent, of the species are also foui...

the Arctic regions, and the author notes a strikii

similarity of the Arctic and Antarctic lichen flora ^

regard to the proportion among the knowTi species >

the chief lichen forms.

The Preparation of Plantation Rubber. By S. Murgi

With a Preface and a Chapter on Vulcanisati<

by Dr. H. P. Stevens. Pp. xvi+331. (Londoi.
'

Bombay and Sydney : Constable and Co., Ltd

1922.) 215. net.

Both editions of Mr. Morgan's useful book on planta-

tion rubber are now out of print, and in preparing

third edition the opportunity has been taken to revi-

completely the original work, and to incorporate in tl

new volume the results of the expyerimental research .

practically all branches of the business of preparii

rubber for the market which has been carried out 1

Mr. Morgan in the course of his work as Scientit

Officer to the Rubber Growers' Association in M
In doing so, the book has been virtually re-\M

and it now forms a complete and authoritative guide \

the modern practice of a rubber plantation, from tl

planting of the tree to the packing of the rubber f'

export. The subject has been usefully rounded off 1

the addition of a series of three chapters on the vulcair

sation of rubber, including an account of the methcila

of testing the material for industrial use. This section

of the book has been specially written by Dr. Steven-

consulting chemist to the Rubber Growers'Associatii

in London, and is based on the researches on vulcani^.

tion carried out by him for the Association over

period of about ten years. Altogether the volume

an admirable handbook, and with periodical revisit:

should remain the standard work on the subject.

Die Stereoshopie im Dienste der Photometric und Pyr,

metric. Von Carl Pulfrich. Pp. iv-f-94. (Berhn

Julius Springer, 1923.) ^s. ^d.

The physiological optical effect on which the phot'

metrical method made use of in the instrument

described in Prof. Pulfrich's book is based wa
described in Nature of May 12, p. 648, and May i'

p. 691. In one of Prof. Pulfrich's instruments a pair
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of fixed and moving marks is employed, which is

observed by both eyes simultaneously through a pair

of telescopes provided with a suitable system of prisms
;

in others two pairs of marks are made use of, one of

which is seen in the middle of the field of view of each

pf the two telescopes, so that the appearance is that of

single pair. The two moving marks are geared
)gether, and driven either by hand or by a small hot-

ir motor. If the fields of view of the two telescopes

re equally " bright," the mark appears to move to

id fro, horizontally, in a straight line, its point passing

just above the point of the fixed mark ; a difference

|0f brightness makes it appear to revolve round the

ced mark. This is independent of the colour of the

ro lights which are being compared. It is also

)ssible to adjust the two sides of the apparatus to

juality of brightness with an accuracy of 2 to 3 per
rtent., however great the difference of colour may be,

! provided the observer has sufficient experience, and
good spectroscopic vision. In the stereospectral

photometer, two monochromators are employed, one
for each telescope, so that practically monochromatic
light of different wave-lengths can be employed. A
form of photometer, which enables one-half of the

spectrum to be balanced against the other half, promises
to be valuable in pyrometry.

Malaya : the Straits Settlements and the Federated and
Unfederated Malay States. Edited by Dr. R. O.
Winstedt. Pp. xi + 283. (London, Bombay and
Sydney : Constable and Co., Ltd., 1923.) X2S. net.

This authoritative and comprehensive handbook will

come as a boon to all who are interested in or in any
way connected with the Malay Peninsula. The editor,

a well-known authority and the author of several works
on the Malayan language, is himself responsible for

the chapters on the population, the ethnology, and
languages of the Peninsula ; Malayan literature ; arts

and crafts ; religion and beliefs ; and history and
archaeology, as well as the account of the Eurasian,

Chinese, and other races of the country.

Other chapters are the work of experts in their

respective departments. Mr. J. B. Scrivenor, the
' iovernment Geologist, describes the geography, geo-
igy, and mineralogy of the country, as well as its

lining industry. Dr. F. W. Foxworthy deals with the

ilora and forests, and Mr. F. C. Robinson of the Feder-

ated States Museum with the fauna. Mr. B. J. Eaton,
Director of Agriculture, deals with this and other

industries, while Mr. Pountney, Financial Adviser to

the Straits Settlements, analyses revenue and expen-
<iiture. The sections on the Straits Settlements, the

I'ederated and Unfederated States, which will be
liiund particularly helpful, are the work of the editor.

\n adequate, if not lengthy, bibliography is an excellent

uide to those who seek further information. The
l>ook is well illustrated and well produced.

A Tested Method oj Laboratory Organisation. By S. Pile

and R. G. Johnston. Pp. xx + 98. (London : H. F.

and G. Witherby, 1923.) 7^. 6d. net.

The authors of this little book were associated with a
)-operative laboratory established during the War by

I number of Birmingham brass firms, and their con-
< lusions are mainly based on experience gained in that
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laboratory. They give many useful notes on the

equipment and arrangement of works and control

laboratories, on the preparation of samples, and on the

methods of recording the source of the sample and the

results of its examination, whether analytical, mechani-

cal, or physical. Their treatment of the subject of

laboratory' books and the entering of results is very

thorough, and they go so far as to describe a system of

costing in units by means of which a monetary value

may be attached to each operation. While the scale

of the work is too small for it to serve as a manual of

laboratory equipment, it will be found particularly

useful by those who have to instal a small laboratory

in a works, especially in one of the metallurgical

industries. The question of the relations between the

superintendent and his staff is also dealt with, but the

closing chapters, under such headings as " The Men-
tality of the Scientist," seem rather out of place in

an essentially practical note-book.

Among Unknown Eskimo. By J. W. Bilby. Pp.

280 + 16 plates. (London : Seeley, Service and Co.,

Ltd., 1923.) 21^. net.

The Eskimo of Mr. Bilby's title can be accurately

described as " unknown " only in relation to the public

for whom he writes—a public which normally does not

have access to scientific publications. His account of

the customs, modes of life, and beliefs of the Central

Eskimo of Baffin Land is, however, something more
than a book with a merely popular appeal. A residence

of twelve years among these tribes qualifies him to give

ritual and belief their proper setting and perspective

in the everyday round in a manner which is not always

possible in an analytic study. This has a value which
anthropologists will readily acknowledge ; but Mr.

Bilby's intense appreciation of the native attitude of

mind to tribal observances, and his keen insight into

the dynamic relation of such observances to conduct,

have obscured the fact that these do not necessarily

tell the whole story. Accordingly, he is prone to offer

as an interpretation of native practices the immediate
social effect and the psychological factors which come
into play in certain elements of ritual, to the neglect of

deeper causes. An appendix gives a valuable list of

some fifty departmental deities of the Eskimo with

their attributes.

Edmund Loder ; Naturalist, Horticulturist, Traveller and
Sportsman : a Memoir. By Sir Alfred E. Pease.

With Contributions by St. George Littledale, Charles

G. A. Nix, Lord Cottesloe, J. G. Millais, and W. P.

Pycraft. Pp. x-l-356. (London: John Murray,

1923.) 18s. net.

The friends and acquaintances—and of a man so

accomplished and of such wide interests as was Sir

Edmund Loder, these are many—will be glad to possess

this " miniature " of his remarkable personality. Sir

Alfred Pease has not attempted to depict a life-size

portrait ; but by wise selection, and with the assistance

of other contributors, he succeeds in conveying a very

clear impression. The reviewer can perhaps pay no
higher tribute than by stating that though he was not

privileged to know Sir Edmund personally he closed

the book with the feeling that he knows well what
manner of man he was.
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Letters to the Editor.

The Editor does not hold J::

of>inions expressed by his cc-

In Jed for
''>f!--e is

I h' I u| uf Miliaria in ttie Malay i'ctiinsiila.

!'
'

' !
'

''^ cporli iiiakiiii^ (li

prnMcni in mcilii :

ii.> >.>,.^>, w, ,,,.,,.,.,,, ,,,. secret 111 \,ltU!i

cunningly liid th.m llie inal.tria sec ret. .M.'.l.ina

known to he (.onucclcil willi su.iiiips, ami t" .

reducecl by drainage and cullivalinn \r\, as it

nicrcK- (() confuse, men found lliat lu lluod .some
lii.ilK improved iieiit!:; and elsewhere

II Miayc and the culti\ at Kill (il the soil produced
the most serious and di \astating outbursts of the
disease. Yet again, malaria was found not only in
swamps, but also often on hills and dry sandy deserts.
Some jungle-covered land was singularly free from
malaria : other jungle land was intensely malarial.
In fact, malaria existed on soils of every conceivable
variety, of every age in geological time. It was
impossible to point to any mineral, chemical, or
vegetable condition essential to its presence. It was,
and had been for hundreds of years, a dark, inscrutable
mystery.

Sir Ronald Ross's genius changed darkness to light,

and inaugurated a new era in tropical colonisation.
To many, of course, the discovery that malaria was
carried by mosquitoes merely confirmed them in
their pessimism that the control of malaria was beyond
human effort. They were wrong ; and briefly I give
two examples of what has been done in the Malay
Peninsula in the past twenty years under different
physical conditions. I would premise that the places
of which I speak are within three degrees of the
equator, have a rainfall round about loo inches a year
spread throughout the year, that the country as a
whole is naturally covered by an ever-green damp
jungle, and that mosquitoes exist in myriads at all

times. One example is of malaria on low-lying land ;

the other of malaria on hill land.

Carey Island.

Twenty years ago or less, if the tropical sanitarian
had been asked what was the class of land least likely
ever to be freed from malaria by the control of
mosquitoes (or by any other means for that matter), he
would unhesitatingly have named the low-lying coastal
land, with high ground-water, heavy clay soil, liable
to flooding from the sea. He could easily have
justified his choice. Such land had ever been known
to be pestilential almost beyond description ; it had
given rise to innumerable speculations on the cause
of malaria—the decay of coral, the mixing of fresh
and salt water, to name but two. In every part of
the tropical world examples of the deadly power of
malaria in coastal regions could be given. In the
Malay Peninsula and Archipelago, for example, the
Governor, Sir Frank Swettenham, in 1901 ordered
the new port called after himself to be closed, so
overpowering was the malaria. On the opposite side
of the Straits of Malacca, the port Belawan in Sumatra
was so malarial that the Dutch left it ever\ night,
retired to a town some twenty miles inland, to return
by the first train the following morning. Many other
examples could be given.
Carey Island is situated on the coastal belt of such

land. It is, indeed, an island just above sea-level in
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se, both

its luRhest part.s. an<l obviously has been formed b\
the alluvium from the hills, ^urrounde*! by water,
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swamp, cither of iiesu wai«-r or salt.
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i
<xx) acres (or n.i.

-" sipiare miles) are under cultivation. No 1

(j1 a population of from 20 to ;^o- has ci

malaria on the island sinc< In njn ihc
average Asiatic population u ., I here were
26 cases ' nical ca.scs, and IJ
parasitf .1 is is a rate of 6 ;

The lowest rate rerordcd m Panama wa ;;.

There were at the end of last vear o<k ., .,1

whom or 0-9 per cent, had '
'

about ,dl, liut not ahsolutei
adult anti child, there is reason {> , ;.eiie\e me infection
had been contracted elsewhere Steps are now be:!!;;

taken to end the last possible .source of malaria,
naimiy the disused and neglected wells in the sm all

pruate gardens of the coolies. When these arc
properly supervised, I am convinced malaria con-
tracted on the island will be as unknown as malaria
contracted in th. ,i London. The death-rate
of the labour for. ,zz was 8-2 per mille. 1 his
freedom from malaria has been achieved by gocnl
drainage and by the selection of suitable sites for
l)iiildin.<,'s. It costs the Estate practically nothing ;

wiiile the absence of malaria makes the Estate one
of the cheapest producers of both rubber and coconuts
in the East. This is an example of the control of
malaria carried by two species of anopheles, namely
A. umbrosiis and A. Ludloivi.

The City of Singapore.

Following the control of malaria in the coastal
regions, a new and apparently even more difficult

problem confronted us, namely, malaria on hill land.
In the ravines or valleys, when under jungle, malaria
was carried by Aiiopluhs i(»!!')'-'>i<s ; when the jungle
was swept away, when, for stagnant swamps in the
valleys, swift clean running streams were substituted,
malaria was of even greater intensity ; in many places
death claiming over 300 out of every 1000 of the
population per annum. The mosquito carrier which
lived in these streams \va-~ . macidatus. It is

not my purpose here to di: arious methods by
which this malaria has been r^ucccssfully controlled,
even in small rural areas ; it has been done at a cost
well within the reach of a commercial undertaking

;

indeed the money spent has been recovered within a
short period by the greater efficiency of the labour
and a lowered cost of production.

I prefer rather to speak of the ex' •"•^"' ' ork done
in the city of Singapore. Prior t malaria
wave swept over the citv almn-^r e\ _-. . ._,.;. As will

be seen from the chart d generally reached
its maximum in the mom: \ . In 191 1 I wjis

asked to advise the anti-maiana committee, and
drew up plans for the control of malaria in a selected
area. The late Dr. W. R. C. Middleton was then
Health Officer. For the first two years Dr. Finlayson
was seconded for the super\ision of the work, which
was carried out by Mr. McGee, the engineer engaged
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for the purpose. Since 191 4 the work has been under
the control of Dr. P. S. Hunter, now Health Officer

of Singapore. He has extended the area greatly ;

to him the success of the work is mainly due. Dr.»Hunter has also extended the work to the fortified

island of Blakan Mati, with great advantage to the

garrison. Indeed Singapore has now ceased to be
malarial, so far as the troops are concerned. The
area under mosquito control is almost six square
miles. There are 8f miles of concrete channels and

= t3 -•
c JV
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G. A. SCHOTT.
University College of Wales, Aberystwyth,

September 3.

Suggested Botanical Exploration of the Higher
Summits of the Cape Verd Islands.

It is somewhat surprising that in our much ex-
plored world there is still a group of large islands in
the Atlantic which in a botanical and probably also
a zoological sense may be said to be imperfectly
known. For until we know what lives on the cloud-
capped summits of islands like Fogo and San Antonio,
which attain elevations of 8000 and 9000 feet above
the sea, it can scarcely be said that the Cape Verd
Islands have been scientifically explored. Surely
here would be a good piece of work for an English
yachtsman and two or three investigators from
Lisbon. Allowing two weeks for each island, the
examination of Fogo and San Antonio would only
involve about a month's absence from St. Vincent,
the assumed starting-place, and a host of botanical
and other curiosities would be gathered in the deep
ravines and on the uplands of those mountainous
islands. With government aid it could be carried
out by one of the learned societies of Lisbon.
Fogo is reckoned to be the healthiest of the islands,

and it promises to be the most interesting for the
naturalist. But whoever goes will have to be pre-
pared for living in damp conditions, as in perpetual
fog and mist.
Anything may be in hiding on those cloud-capped

uplands. Concealed in the ravines may still survive
plants that have become extinct in other Atlantic
groups, or which exist only in islands of other oceans
or in distant parts of the world, such as the Tree-
Compositae of St. Helena, the Tree-Labiatae of Juan
Fernandez, the Tree-Lobelias of the mountains of
tropical Central Africa.

Then, again, American genera, like Clethra, that have
died out in the Canary Islands, may still survive
in the Cape Verd group, and the same may be said
of numerous other plant-types that have died out
in other parts of the world, or are almost extinct there.
Within the rain-belt of these mountainous islands
may still linger remains of once predominant laurel
woods and their associated plants, such as are now
so characteristic of the Azores, Madeira, and the
Canaries.
The most significant features of island-floras are
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We cannot afford to let slip opportunitie-s of this

kind for increasing botanical knowledge. The island
of Fogo has probably already lost much of its original
flora through the agency of the woodcutter, and not
many trees remain. Barker-Webb, Hooker, Schmidt,
Kransc, \'oi^cl, Christ, Hemsley, and Coutinho have
done iiiiK h to elucidate the plant-history of the Ca|>e
\'crd Islands, but thf^ .>ioc« i„t..^,..f ;,•,.", f....,,^..< of

their flora may be not

Red House, Fo\
Angus
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Polar Temperatures and Coal Measures.

I THANK Mr. Bonacina for his sympathetic
comment in Nature of September 22, p. 436, on my
letter on " Polar Temperatures and Coal Measures"
and for the added clarity he has brought to this

subject. He mentions disagreement with me on one
minor issue only, and that relating to the south polar
regions. In that connexion I am glad of the op-
portunity to confess that my thinking on the subject
of polar coal measures has really been based almost
exclusively upon my knowledge of the Arctic. My
suggestion that similar conditions might explain
Antarctic coal was a sort of parenthetical remark
made without any special consideration of the
Antarctic problem.

Mr. Bonacina says :
" I do not, however, fully support

Dr. Stefansson in expecting that a lowland south
polar continent surrounded by an ice-chilled ocean
would be liable, at least so often, to the high summer
temperature of the Arctic lowlands." A reading of

Mr. Bonacina 's letter in comparison with mine will

show that this partial disagreement is apparent only,
due to \\\\ faulty expression. I did not mean to say
that if the postulated low Antarctic continent were
somewhat larger than the actual present continent,
high temperatures would be as frequent there 2s
they would be in the Arctic if the land masses of North
America and Asia were connected across the North
Pole by continuous low land. All I meant to say
was that such a hypothetical low southern continent
might have temperatures high enough for the develop-
ment of a coniferous forest.

Mr. Bonacina gives the explanation which I have
supposed correct for the lowering of summer tem-
peratures in the northern Mackenzie valley by
almost continuous winds blowing from the north.
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He suggests that such winds would be even more
persistent in the hypothetical southern continent.

In that connexion we must remember that in spite of

the northern cold summer monsoon the Mackenzie
coniferous forest does extend more than 150 miles

north of the Arctic circle, and indeed north of the
southern limit of the maximum " tides " in the
Mackenzie (by tide we here mean the rise of five or

six feet in the eastern Beaufort Sea caused occasion-

fally by westerly gales. The tide, proper, is less than
[one foot).

No such extremes as the occasional Arctic +95° F.

fare necessary for the prosperity of conifers. Mr.
Elihu Stewart, the Forestry Commissioner of Canada,
put on record in the publications of his department
{in 1907 or 1908) that he had seen trees 100 feet

high more than 100 miles north of the Arctic circle

in the Mackenzie delta. Trees above 75 feet in height
abound forty or fifty miles farther north. I do not
know of any systematic temperature observations
taken in the Mackenzie delta at the approximate
northern limit of the conifers, but I suppose that
70° F. in the shade is there exceedingly rare. I

should judge then that any hypothetical conditions

in the Antarctic considered adequate to produce
maximum temperatures of 75° F. (even though rarely)

-would give an adequate heat factor for coniferous

forests. ViLHjALMUR Stefansson.
New Court, Middle Temple, E.C.4,

September 5.

Can the Geostrophic Term account for the

Angular Momentum of a Cyclone ?

In meteorological discussion it is sometimes implied

that the rotative velocity of the air comprising a
cyclone is primarily accounted for by the geostrophic
term in the equation of motion.

If considerations of a second order of magnitude
"be ignored this hypothesis is capable of simple
treatment in its main features and is worth examina-
tion. Imagine an initial circulation round an axis,

of any magnitude whatever, and consider an elemental
mass 5m at distance r from the axis.

The radial velocity of this element is then denoted
"by dYldt taken positive outwards.

The increase in the angular momentum of 5m
about the axis in time 5/ due to the geostrophic

term is

2w sin <t> .r . Sm . St ,-,

at

taken positive clockwise in the Northern Hemisphere.
In the limit this becomes w sin <i> . dm{2r . dr), or

«sin <l> . d{r^ . Sm).

If <f> be taken as constant, and we sum up for the
whole mass of the cyclone, we see that the increase

in the total angular momentum in a given time is

equal to the product of w sin <(> into the corresponding
increment in the moment of inertia about the axis.

The extent to which the moment of inertia can
vary is represented by the deepening or filling up
of the cyclone, and a rough calculation shows that
the possible angular momentum so accounted for is

'very small, and is, moreover, of the opposite sign to
that required by the hypothesis under consideration.

In the above analysis two things have been ignored :

(i) The question of the variability of </> ; (2) the resist-

ance of the earth's surface. If it be supposed that
thefe is a systematic difference between the latitude
of the surface inflow and that of the outflow above,
there is the possibility of the existence of a term of

appreciable magnitude in the case of a large cyclone.
On this point observational evidence is weak, and
all that can be said is that for a small system the

effect must be small, and for large ones we have no
reason to suppose it to be large.

The resistance of the earth's surface continually
tends to reduce the rotational velocity, and the
magnitude of the term concerned is, moreover, large
compared with (i), which is of the nature of a
differential effect.

On the whole, it seems clear that the angular
momentum of a rotating system cannot be accounted
for by the geostrophic term, and that its origin must
be sought in the initial relative velocities of masses
of air subsequently included in the circulation.

L. H. G. Dines.
Benson, Wallingford, August 31.

Zoological Nomenclature : Spirifer and
Syringothyris

.

In accordance with prescribed routine, the Secretary
of the International Commission of Zoological Nomen-
clature has the honour herewith to notify the members
of the zoological profession that Miss Helen M. Muir
Wood, of the British Museum of Natural History, has
submitted the generic names Spirifer, Sow, 18 16, and
Syringothyris, Winchell, 1863, to the International
Commission, for suspension of rules, with the view of

retaining Anomia striata Martin as genotype of

Spirifer, and Syringothyris typa (s. Spirifer carteri

Hall) as genotype of Syringothyris.
The argument is presented : (i) that under the

rules Anomia cuspidata Martin is type of Spirifer, and
Syringothyris is synonym of Spirifer : (2) but for

seventy years, practically all authors have, in con-
scious opposition to the rules, taken A . striata as type
of Spirifer, and Spirifer carteri ?>. Sy. typa as type of

Syringothyris : (3) so many species are involved in

this instance that the application of the rules would
present greater confusion than uniformity.
The secretary will postpone vote on this case for

one year, and invites expression of opinion for or
against suspension in the premises.

C. W. Stiles,
Secretary.

Hygienic Laboratory, Washington, D.C.
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Colour Vision and Colour Vision Theories.

Prof. Peddie states in his letter in Nature of

September 8, p. 362, that the facts that I have given
as totally opposed to the trichromatic theory can be
explained by it. If he will show how this can be
done I can then deal with his explanations. Directly
the trichromatic theory is put in a definite form its

failure becomes evident. For example, it has been
stated frequently by others that the construction of

the trichromatic theory given to explain simultaneous
and successive contrast will not explain colour blind-

ness, and vice versa. There is no fact that directly

supports the trichromatic theory. In numerous cases
papers written to support the trichromatic theory
are found on examination to give facts strongly ad-
verse to it. Prof. Frank Allen has written a number
of papers supporting the trichromatic theory. In
a paper on the Primary Colour Sensations {Philo-

sophical Magazine, vol. xxxviii., July 1919, p. 81)

Prof. Allen writes :
" But it is difficult to understand

why the exceedingly complex region between X*47o n
and X-^jOfi should exhibit, as it does, persistency
curves with only one elevation in the green." The
reader should note that it is only on the trichromatic
theory that this region is complex. On my theory it

is quite simple and the results should be as stated.
F. W. Edridge-Green.

London, September 10.

N 2
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Transport and its Indebtedness to Science.'

By Sir Henry Fowler, K.B.E.

J)ROBLEMS of transportation have been solved

more or less successfully in all ages, and some
of them, such as the moving of stones to Stonehenge,

etc., still excite our wonder and admiration. Such

works, and similar ones of much greater magnitude in

the East, could be accomplished by quite crude methods

if there was unlimited labour available, and if time

were of no consequence. The transportation which

aids civilisation is that which cuts down the wastage

of power to a minimum and reduces the time occupied

in carrying this out. It is here that science has helped

in times past, and will help increasingly in the future

if we are to go forward. In no other branch is Telford's

dictum that the science of engineering is " the art of

directing the great sources of power in Nature for the

use and convenience of man " so well exemplified, and
this utilisation has been carried forward at ever-

increasing speed during the last hundred years. If

we take the definition of science as " ordered knowledge

of natural phenomena and of the relations between

them," as given by W. C. D. Whetham in the " Encyclo-

paedia Britannica," we shall easily see how transporta-

tion has been dependent upon it.

Transport is mainly dependent upon three things

—

the method of propulsion, the material available for

use, and the path over which traction takes place. I

propose to confine my remarks to the first two.

Advance in traction really became rapid when methods
of propulsion other than those of animals and the

force of the wind became available. The greatest step

forward—wonderful as some of the achievements of

aeronautics have been of recent years—came with the

development of the steam engine.

Like most great achievements in the world, it was
not a lucky and sudden discovery of one individual,

although here as elsewhere we associate the work with

the name of one man especially. This has usually

been the case, and without wishing to detract from the

work of the individuals who are fortunate enough to

utilise the ordered knowledge available to the practical

use of man, one must not forget the labours of those

who have sought out that knowledge and have given

it freely to the world, thus placing it at the disposal

of the one whose imagination and creative faculty were
great enough to see how it could be utilised in the

service of man.
The first attempt at traction by using a steam engine

was a failure because of the lack of this knowledge.

I refer to the work of Jonathan Hulls and his attempt

in 1736-7 to apply a steam engine to the propulsion

of a boat on the River Avon in Worcestershire. He
failed because of the lack of that knowledge, although

undoubtedly he possessed the necessary imagination.

Although James Watt is not directly associated

with traction, it was his application of science to

practical use that finally gave the greatest impulse to

transportation that it has ever had. No advance had
taken place after Newcomen's engine of 1720 until

Watt's work of 1769. His knowledge of Black's work

' From the presidential address delivered to Section G (Engineering) of
the British Association at Liverpool on September 14.
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at Glasgow on the latent heat of steam, and his own
experiments with the Newcomen model, led to the
success of his improvements of the steam engine. His
scientific knowledge is clearly shown in his patents
and publications, for he dealt with steam jacketing in

1769, with expansive working in 1782, and he devised
his parallel motion in 1784. His direct connexioii

with transport includes the reference to a steam
carriage and a screw propeller in 1784, while the firm
of Boulton and Watt corresponded with Foulton for

a period extending from 1794 to 1805.

Although Cugnot in 1770 and Murdoch in 1786 had
made models of vehicles propelled by steam, it was
Richard Trevithick with his steam carriage in 1801

and 1803 and ill-fated railway in 1804 who first showed
the practical application which could l)e made. It is

probable that the engine which his assistant, Steel,

took to the wagon-way at Wylam in 1805 turned the
thoughts of George Stephenson to the work that has
meant so much for us.

No one can read the early life of the " father of

railways " without appreciating that he was from
young manhood a searcher after scientific knowledge.
The advances he gave to the world of transport were
all due to his practical application of the knowledge
he had obtained himself or had learned from others^

It is so often thought that because the early inventors

and engineers of the beginning of last centur)' had not
received what we now call a scientific education that
they were not in any sense of the term men of science.

It must be remembered that at that time the knowledge
?

of natural phenomena was ver\- limited, and it was
possible to know much more easily all the information

available on a subject than at the present day, when
we have such a mass of miscellaneous information to-

hand on every conceivable subject. It was ordered

knowledge which led Stephenson to adopt the blast-

pipe of Trevithick. It was the desirability of obtaining

ordered knowledge that caused him to earn.' out those

experiments which showed to him the advantages of

using rails, and it was the scientific appreciation of the

necessity of increased heating surface that made him
adopt the suggestion of using tubes through the water
space in the boiler of the " Rocket." His appreciation

of the advantages of science was shown by his accept-

ance of the presidency of the Mechanical Science

Section (then as now Section G) of the British Associa-

tion in 1838, and it is interesting to note that one of

the earliest grants in Section G was for a constant

indicator (for locomotives) and dynamometric instru-

ments in 1842-43, while Stephenson was still alive.

From the time of Stephenson the progress in pror

pulsion on rails by steam locomotives was steady if

slow. The investigations for a long while were largely-

confined to the question of expansion and condensation,

and although the results attained were noteworthy in

the case of steamships, on the rail there was little

advance in the principle of propulsion, although the

improvements in materials allowed a steady growth in

power and size. Although work was done by com-
pounding and using higher pressures, the greatest
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advance came to steam locomotives by the use of

superheated steam. This was no new thing, for Papin

in 1705 seemed to have an appreciation of its v^alue.

As pressures and the resultant temperatures increased

there came difficulties with lubrication. With the

increased use and knowledge of mineral lubricants

Dr. Schmit was in 1895 able to devise methods of

using superheated steam which have been of the greatest

use to transport and to the community.
In spite of the fact that the idea of the utilisation of

steam for giving rotary motion is old, its commercial

adaptation in the turbine is modern. Rarely, if ever,

has there been such a direct and instantaneous applica-

tion of science to practice. We are too close at present

to the matter to realise what a change has taken place

in the world owing to the introduction of the steam
turbine. One realises the work done by De Laval,

Curtiss, Rateau, and the brothers Ljungstrom, but the

name which will always be associated with the steam
turbine as firmly as that of James Watt is with the

inception of the steam engine is that of Sir Charles A.

Parsons. The success of his work is due to his applica-

tion of scientific principles to the many points of the

turbine and its accessories. Apart from its application

to marine work, it has made possible the economical

production of electrical energy, which is doing so

much, and will do so much more in the future, for rail

transport.

The last means of propulsion that I can deal with is

the internal-combustion engine. This, as we almost

universally have it to-day, is the result of the cycle

adopted by N. A. Otto in his gas engine in 1876. Here
again the engines we have are the result of careful and
studied investigation, and the advance made has been

so much more rapid than in the case of the steam
engine and electrical machinery because of the more
advanced state of scientific knowledge.

In relation to transport the work has proceeded on
two distinct lines, the Daimler and the Diesel engines.

In 1885 Gottlieb Daimler produced the engine associated

with his name, which utilises a light spirit supplying

a carburetted air for the explosive mixture for the

cylinder. The development of this engine has itself

proceeded in two directions. In one it has been made
very much more flexible and silent in its adaptation to

motor-car work, while in the other the great desider-

atum has been lightness and in association with the

improvements in the necessary materials has rendered
possible the aeroplane as we have it to-day. In both
cases the development to the degree reached has been
due to a careful study primarily of the pressures, com-
pression, and composition of the mixture.

The Diesel engine was invented in 1894 by Rudolph
Diesel, and works by the injection of oil or pulverised
fuel into the engine cylinder. Its development has
taken place both on the four- and two-stroke cycle,

and although considerable progress has been made
with land engines, it has been used chiefly for marine
transport.

The internal-combustion engine has not been largely

used for rail transport owing to its comparatively high
cost of fuel per horse-power and its lack of flexibility.-

The latter is particularly the case when one remembers
the high torque desirable, which can be attained in

both the steam and electric locomotives in starting.
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The early efforts of Hulls have been mentioned, and
it was only natural that the work of Watt on land

should be followed by application of the new power
available to propulsion on the water. Although the

growth after the work of Symington, Fulton, and Bell

may have seemed to be slow, it was continuous, and
constant experiments and research were made both in

marine engines and in their application. Saving of

fuel has played a much more important part here than

with the locomotive, and since more space was available

and greater power required, the advantages of the

expansion of steam were rendered more imperative

and had greater scope than in the other long-established

method of mechanical transport. The great advance
came with the turbine, and it is interesting to notice

that whereas in early days engines were geared up,

most of them now are geared down to the screw.

Scientific methods have been applied to all those

details of measurement and experiment that have led

to transport by sea being carried on at increased speed

and with decreased cost per ton carried. The applica-

tion of liquid fuel and the introduction of Diesel engines,

both with the object of increasing the space available

for cargo, have been carried out on true scientific lines.

Of transport by road it may be said that its com-
mercial inception came at a time when scientific know-
ledge was well advanced, and its progress was in

consequence more rapid. The development of the

motor-car engine is a case of the careful application

of the fundamental principle developed with ever-

increasing care until we get engines as noiseless, as

efTicient, as trustworthy, and as flexible as we have
them to-day.

Much could be said of the indebtedness of aeronautics

to science, but I will only speak of the aeroplane. It

was not until the development of the internal-com-

bustion engine that the matter became really practical.

The War was naturally a great incentive to the advance-
ment of our knowledge of aeronautics. In the means
of propulsion, research has given an engine of such
size and so light in weight per horse-power that

what was a laboured struggle against the effects of

gravity has changed into the ability to rise at con-

siderably more than 1000 feet per minute to heights

where the rarefaction of the atmosphere renders it

necessary for oxygen for breathing to be obtained

artificially. The safety of flying as the result of the

work of Busk has rendered the machines stable even
in such a medium as the air. There is no greater

example of the indebtedness of transport to science

than the rapidity with which the possibilities of trans-

port by air have advanced.

The other point I would deal with in some detail is

the question of materials. We, to-day, have no basic

metal or material which was not known when transport

first turned to mechanical methods for assistance.

The change which has come about has been as largely

due to the advances made in metallurgy as to the

inventions in mechanics that have led to the improve-

ments in means of propulsion and in machinery. The
early builders of steam engines were not only troubled

through inability to get their engines machined
properly, but also with the difficulties of obtaining

suitable material for the parts they required. Steel

has been known for thousands of years, but its rapid
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and economic production is of very recent growth.

It has very truly l)een said that every great metal-

lurgical discovery has led to a rapid advance in other

directions. I will as before deal with the railway as an
exampli'.

We can scarcely appreciate now the conditions

which existed from a metallurgical point of view on

our railways when the British Association first met at

Liverpool in 1837. Iron—made laboriously, hetero-

geneous in character and expensive of production not

only in money but also, owing to the heavy character

of the methods employed, detrimental to the very char-

acter of the workman—was the only material available

for the various parts of the mechanism of the loco-

motive and for the rails. However improved the

methods of manufacture were, there could never have

been a universal development of rail traction if it had
depended upon material made in such a way.

The demand was met at the Cheltenham meeting

of the British Association in 1856 when Bessemer made
public the invention he had already been working on
for two years, which was to ensure a cheap method of

production of a material so essential to transport. One
should also mention with Bessemer the name of

Mushet, whose work helped so materially in getting

rid of the red shortness which in the early days gave

such trouble. We are apt at the present day to

belittle somewhat the work of Bessemer in view of the

more improved methods now employed, but his name
must for ever stand out as the one who made cheap

transport possible. After tlie use of manganese in one

form or the other as a deoxidiser and a " physic " for

sulphur, there remained, however, the baneful effect,

due to phosphorus, which prevented the use of the

ores of more general occurrence. There have been

few more epoch-making announcements made at

meetings of technical subjects—although this was not

appreciated at the time by many of the audience

—

than S. G. Thomas's announcement of the discovery

of the " basic " process, which he made at the meeting

of the Iron and Steel Institute in March 1878. His

work, associated with that of his cousin, Gilchrist, was
the result of close scientific research.

Another investigation which has given great results

in transport has been the ever-growing use of alloy

steels. For the scientific inception of these we owe a

great debt to Sir Robert Hadfield. His first investiga-

tions materially affect transport to-day. Mushet had
previously worked on self-hardening tool steel con-

taining tungsten, but the work was only carried out

on a small scale. In 1882 Hadfield had produced

manganese steel. This is a most remarkable product

with its great toughness, and is extensively used for

railway and tramway crossings, where resistance to

abrasion is of great value. This was the first of a

remarkable series of alloys which have made possible

the motor car and the aeroplane as we have them

to-day.

Continuing his investigations, in 1889 Hadfield

produced the compound of iron and silicon known
as low hysteresis steel. Indirectly, this is of the

greatest interest from a transport point of view, for

when used in transformers it not only reduces the

hysteresis losses, but also allows of a considerable

saving in the weight of core material.
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From these early uses of alloy steels there has
up a large numi)er of alloys, many of which are ol i

very greatest use for various transport purpow**.

is not too much to say that the mod<
the result of the material now at the d«

l)oth for the engine and for the stru( t

strength of some of the chrome-nickel
with their ductility is extraordinary, and is due ii

only to the composition of the metal, but also '<• '

results which have been obtained by |>atient s< 1

investigations relating to their heat-treatment. I

one other example, one may quote the use «•

chrome steel—for the early investigations into

we owe so much to Brearley, and to its later d-

ments to Hatfield also—for the valves of a<

engines, subjected as they are to high tcr

At one time it looked as if the advantii:

high compression and its resultant hi;,

might be lost owing to the inability of ordinar\

to resist this heat, but the employment of 13 pc
chrome steel allowed work in this direction

continued.

It is not only with steels that we have been benefit

so much from research. The case is as marked wr
light alloys, which have aluminium as a Iwise. 1

latter itself is the result of investigation along s< i

lines, and in aeronautical work particularly mu
been done towards giving a metal both light and
by the work of VValter Rosenhain, F. C. Lt,

others.

It may be said that all I have dealt with up to t

present has been the result of special investigation,

and that " ordered knowledge " is not of assistance to

an everyday engineer. The results I have obtained
with the assistance of my colleagues, especially L.

Archbutt and H. A. Treadgold, dealing with the solid

locomotive crank axle are of interest in this connexion.

Not only is the axle subjected to stresses set up by
rev^olving it while it is loaded with the weight of a
portion of the locomotive on its axle-bearings and by
the steam pressure on the pistons transmitted to the

crank-pins, but it has also to withstand the shocks set

up by its running on the rails, which cannot be calcu-

lated. For about twenty years we have endeavoured
to get the knowledge we have obtained into an ordered

state, from observation and discussion with the metal-

lurgists attached to the various manufacturing firms.

Certain points are obvious, such as the necessity of a

good micro-structure, and we can with confidence say

that the steel " shall be as free as possible from non-

metallic enclosures, and that the micro-structure should

show uniformly distributed pearlite in a sorbitic

very finely granular or lamellar condition and be fr<

from any nodular or balled-up cementite. It must
also be free from any signs of segregation and from

any coarse or overheated structure." (Extract from

Midland Railway specification for crank-axle forging^ '»

Toughness rather than strength is required, and t

studied consideration of these points has led to a..

increased life in miles of the crank axles of the 3000

locomotives owned by the Midland Railway Con -

in spite of the fact that they have been con-

growing in size, in pressure on the pistons, and m itic

work expected from them.

It will be appreciated that the above result, which
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is unquestionably the result of " ordered knowledge

of natural phenomena and the relation between them,"

is only one example, if perhaps the most marked one, in

our experience. A somewhat similar record could, how-
ever, be written on locomotive tyres and other matters.

I think I have shown adequately the debt which
transport, as well as other branches of our profession,

owes to the study of " ordered knowledge." That in

the future this will be even more marked than at

present, one can say without fear of contradiction.

Not only so, but there must be more and more inter-

dependence between science and engineering. More
and more as we advance in the knowledge of natural
phenomena will the necessity of the practical applica-

tion of this knowledge on a large scale become necessary,

to confirm it and to bring out fresh features.

The Influence of Science on Christianity.^

By Canon E. W. Barnes, F.R.S.

IT is a commonplace that all religions, even though

their formularies and sacred books seem to

guarantee absence of change, are constantly modified.

Unless religion is moribund it is dynamic and not

static. It is a living process within the spirit of man
;

and, as such, it is profoundly affected by the ideas and
emotions of the community in which it exists. Religious

thought and feeling alike are influenced, for good or

ill, by contemporary political, social, and intellectual

movements. During the last century there has been

a movement of human thought as influential and as

valuable as that of Renaissance humanism. The
assumptions and methods of science have affected the

whole outlook of educated men. In particular, those

branches of science which are concerned with the

domains of physics and biology have radically changed

our conceptions both of the structure of the visible

universe and of the development of life upon this

earth.

The effect of the scientific movement, alike on

organised religion and on private faith, has been

prodigious. In any circumstances it would have

been far-reaching. But unfortunately, representative

Christian leaders, with the eager support of their

communions, opposed the new scientific conceptions

as they appeared. Science was then compelled to

fight for autonomy on its own territory ; and, as

Dr. Hobson says in his recently published Gilford

lectures, the result has been a prolonged struggle " in

which theology has lost every battle." As a con-

sequence it is now widely believed by the populace

that Christianity itself has been worsted.

At least a generation must pass before it is generally

recognised that, with regard to religion, science is

neutral. Educated men know that the traditional

presentation of the Christian faith must be shorn of

what have become mythological accretions. But
Christianity resembles a biological organism with a

racial future. In the struggle for existence it gains

strength and power by utili-sing its environment. It

seeks both freedom from old limitations and increased

mastery of hostile forces, Amid all change its essential

character is preserved, for it rests on historical facts

combined with permanent intuitions and continually

repeated experiences of the human spirit. The great

pioneers, whether in science or religion, are few. Men
usually accept both scientific and religious truth at

.second-hand. The expert speaks with the accent of

what seems to us to be unmistakable authority. We

' From a sermon preached in the Lady Chapel of Liverpool Cathedral on
Sunday mominR, September i6, in connexion with the visit of the British
Association to the city.

make such imperfect tests as we are able to applv to

his teaching ; and perforce rest content.

We must never forget that all human activity, and
not merely those aspects which we call science and
religion, rests upon unproved and unprovable assump-
tions. The existence of such assumptions is often
ignored. They are there, none the less. Often lazily

and hazily we conceal them under the term " common-
sense." Faith, however, is a necessity of existence.

Zealots sometimes have contended and still contend
that there is a moral value in blind faith. But the
modern world, so far as it has fallen under the sway of
scientific method, demands that faith shall be reason-
able and not blind.

In science we build upon the assumption that the
processes of Nature can be represented by schemes
that are, to us, rational. There is, we postulate, a
unity between Nature's processes and the working of
the human mind. The address given this year by
the president of the British Association shows how
extraordinarily fruitful this assumption has proved to
be. But, when we consider the vast domains of
science which still remain to be explored, we must
grant that the rationality of the universe remains a
postulate of reasonable faith. As we pass from science
to philosophy and religion, we have to assume the
existence of a universal Mind in order to bind together
the sequences of phenomena which science observes
and describes. Then, as the basis of religious faith,

we further assume that the values, which we instinc-

tively deem supreme, express the quality of this Mind
to whom all natural process is due. We thus assert
that goodness, beauty, and truth are not private values
of humanity, but attributes of God.
The different processes of the human mind, thought,

will, and feeling, cannot be decisively sundered. As a
consequence, the search for truth made by men of
science has in our own time profoundly affected our
religious outlook. Science has not merely created a
new cosmogony against which, as a background, religion

must be set. But, as the character of its postulates
and the extent of its limitations have become more
clear, science has given us a new conception of what
we mean by reasonable faith. In so doing, it has
strikingly altered the way in which we approach
religion. Some old modes of argument and their

attendant dogmas have rapidly become obsolete. A
great gulf has opened between constructive and merely
defensive types of theology. Among religious com-
munions there is, in consequence, much confusion,
some bitterness, fear of change combined with recog-
nition of its necessit)-. The direct influence of science
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and its more obvious triumphs are known to all. The

earth is not the centre of the universe ; its age must

be measured by hundreds of millions of years ; man
upon it is the derivative of lower forms of life. No
orthodox theologian, in classical or medieval times,

held or would have dared to assert such facts. Hence-

forth they must find their place in any dogmatic

scheme of faith.

The indirect influence of .scientific method, its

patient induction, its readiness to admit divergent

conceptual representations of observed facts, its

absence of exaggeration, its hostility to evasive

language, and, alwve all, its abhorrence of argument

which pretends to be free but is pledged to reach

assigned conclusions—this influence has not yet made
itself fully felt. Theological thought, which claims

to be scientific and is still widely accepted, preserves

bad traditions. The work of the best contemporary

theologians is free from blame. But to any one

familiar with the scrupulous honesty of modem
scientific research the dogmatic inconsequence of

much current religious apologetic is painful. For

this reason young men and women, who have had a

scientific training at our universities, often complain

bitterly that they cannot get adequate religious teach-

ing. They have no more desire for undogmatic religion

than for hazy science. But they demand that re-

ligious dogmas shall be taught with the same frankness,

the same readiness to admit progress through change,

the same absence of elaborate and unnecessary com-
plication as they are accustomed to get in scientific

instruction. Especially do they resent the use of

archaic language, which they suspect, not always

unjustly, to be used as a cloak beneath which awkward
problems are concealed. As the influence of the

methods of scientific investigation increases, the

dissatisfaction to which I have alluded will spread.

There is only one way in which accredited religious

teachers can overcome it. They must use scientific

method. They must avoid, whatever the cost, the

snare of obscurantism.

At the present time we suffer from what I feel forced

to regard as an unfortunate development in the re-

ligious history of England. A century ago the domin-
ant type of English religion was evangelical. The
language used had at times the over-emphasis which
is common in devotional literature ; but men spoke

of realities which they had experienced. That their

convictions were genuine, their good work
showed. Their faith was a power. I

it was joined to a cosmology which wa;> faicd to i^

destroyed by the progress of .science. The ravages
made in their scheme by geology were already ominous
in the year 1823. The faith, it was felt, was in danger.
Wisdom pointed to the acceptance of new scientific

truths. But it is given to few to " greet the unseen
with a cheer," So the Tractarians, the religious re-

formers who then arose, men of piety and ability,

turned to the past for safety. The system which they
embraced not only contained the cosmol
repudiated by educated men, but was also a

of religious ideas of pagan origin combined wiih
philosophic concepts now obsolete. English religion

is still struggling with this burden : and, as I see

the matter, no healthy reconciliation between science

and organised Christianity is possible until it is cast

aside.

.Men of science can do much to help the community
during the period of transition through which we are

now passing. Their reverence for truth can l>e made
an inspiration of especial value to pious souls. >\mong
men of science there is the moral austerity without
which the finest intellectual work is seldom, if ever,

achieved. During the last generation, moreover,
they have shown a steadily increasing sympathy with
religion, an enhanced appreciation of the unique power
of Christianity, at its best, to serve the human race,

to foster spiritual progress while preserving spiritual

freedom. I would urge all men of science whom my
words may reach to take every opportunitv to set

forth their religious ideals, to show how, in their own
minds, Christianity and science interact. Personally

I think it unreasonable to demand that their language
should be orthodox. The great master to my thinking

is Hort, the only theologian of the nineteenth century
who began with a thorough scientific training ; and
Hort said progress in theology must come " by
perilous use and perilous reform." A faith worth
having needs no artificial protection. Individually

each one of us may make mistakes : in the end truth

will prevail through honest argument. The religiou*

sincerity of able men with trained minds is of value

in itself ; and, I am convinced, the essentials of Christi-

anity will survive by their own inherent strength.

The Swiss National Park.^'

By Prof. C. Schroter, Federal Technical High School, Zurich.

SELDOM has a movement of a purely idealistic

character spread so rapidly and victoriously

through the world as the movement to protect Nature

against the civilisation which threatens to overwhelm
it. Everywhere is heard the cry, " save, what may
yet be saved, of the original face of mother earth."

Many are the tasks of those engaged in this movement

:

the preservation of natural geological monuments and
prehistoric sites, the protection of rare plants, fine old

trees, interesting plant-communities {e.g. those of

' For the translaiion oi the original manuscript the author is much
indebted to Prof. R. H. Yapp, University of Birmingham.
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moorland, steppes, or dunes), and the prevention of the
extermination of animals. But most effective and
profitable of all is the creation of Nature reser\es

where landscape, plants, and animals alike being pro-

tected from the encroachment of man, the sway of

Nature is paramount. Such areas may be called
" Complete Nature Reser\es " or, to borrow an
American term, " National Parks."'

In 1906 a movement arose in the Schweizerische

Naturforschende Gesellschaft, which resulted in the

formation of a Commission for Nature Protection,

with Dr. Paul Sarasin, of Basel, as president. This
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Commission, which consists of geologists, botanists,
|
for their respective Cantons, local law's for Nature pro-

i he Scarl Pass near Schembrina ; in the bacUgi oiind Murtera la Tamangur (2998 ni. aljove sca-levcl).

The wood consists of larch and Piiius coiihra.

zoologists, and archaeologists, serves as a co-ordinating
centre for the various efforts for Nature protection

tection. Already the Commission has secured the
preservation of about 400 erratic blocks and 50 trees

F1G.I2.— Piz Linard (3414 m. above sea-level), seen from Zernetj;.

(This mountain is not in the National Park, but one of the finest sights from the Park.)

throughout Switzerland. Local sub-commissions have
been appointed in all the Swiss Cantons, which suggest,
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of special interest ; further, some 13 moors, lake

margins, bird sanctuaries and nesting-places have been
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declared protected areas. The chief work of the

Commission, however, has l>een the creation of a Swiss

National Park. After many attempts an area of

alK)ut 140 sq. kilometres in the Ofen district of the

Fig. 3.—Timber line at Muiit la Schera. (Larch and Pinus cciiibra.)

Lower Engadine was secured (between the years

1909 and 19 14) as a Complete Nature Reserve.

This district is peculiarly suitable for the purpose

for the following reasons : Its mean elevation above

sea-level is considerable, in consequence of which the

snow line lies as high as 3000

metres and the alpine tree limit

at 2300 metres. Alpine life,

therefore, can be widely distri-

buted within the area. In wild-

ness and naturalness, as in

loneliness and seclusion, it is

scarcely surpassed anywhere in

Switzerland. It is very sparsely

populated, so that the pro-

hibition of forestry and grazing

operations involve but little

hardship for its human inhabit-

ants. It possesses extensive

forests, of which the 2600

hectares of dense forest of the

erect mountain pine {Pinus

montana, var. arborea) deser\c

special mention. There are also

magnificent forests of Pinus

cembra, mixed woods of spruce

and larch (Picea excelsa and

Larix europaea), a peculiar

mountain race of Scotch fir

{Pinus sylvestris, var. engadinensis), and exten-

sive areas occupied by the creeping mountain pine

{Pinus montana, var. prostrata). In addition to the

great abundance of conifers there is also a rich herb-

aceous flora, the great variety of geological substrata

rendering possible the existence of both calcicole and

calcifuge plants. The dividing line between the floras

of the western and eastern alps passes through the
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region. In the National Park there is, therefore, a

mingling of eastern and western form.s, many eastern

species occurring, so far as Switzerland is concerned,

only in this district. Animal life, too, is abundant,

chamois, marmots, deer, foxes,

black game, golden «;u'1«s ( t< .

enlivening the Ian''

The greater j>.wt ... i-.i

National Park is leased by the

State from the owners of the

land for a period of ninety-nine

years, the State alone haviru

the power to terminate the < i;;-

tract. The State has further

pledged itself to contribute a

sum not e.\ceeding 30,000 francs

per annum for the rent of the

Park. Human interference is

absolutely excluded from the

whole region. Hunting, fishing,

manuring, grazing, mowing and
wood-cutting are entirely pro-

hibited. No flower or twig may
be plucked, no animal killed and

no stone removed ; even the

fallen trees must remain un-

touched. In this way absolute

protection is secured for scenery,

plants, and animals ; Nature alone is dominant. Any one

may visit the Park, but only simple alpine shelter huts

are provided—no hotels are allowed to be erected. Camp-
ing and the lighting of fires are prohibited. The custo-

dianship of the Park is entrusted to four resident keepers.

. 4.— .VIp U Schcra wiih Mum La .Schera Ui" >"• ^-'^^^

The Schweizerische Naturforschende Gesellschaft has

undertaken to carry out a thorough scientific investi-

gation of the National Park, and its Scientific Park

Committee is now engaged on this work. The initial

task is the preparation of complete lists of species

inhabiting the reserve. Further, by means of exact

surveys of selected areas, repeated from time to time,

it is hoped to study—as the previous influence of man
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and his domestic animals becomes more remote—the

gradual restoration of the original flora and fauna, the

re-conquest of pasture by forest^ and so on. By the

work of successive generations of investigators, it will be

possible to follow the truly natural successions and
changes occurring within the area, and to study in

detail the natural relations between soil, climate, and
organisms. The safeguarding from interference by man
and beast will also be utilised to study the slow secular

changes of land and water. In this unique laboratory,

khe naturaHsts of Switzerland will find themselves

: united in a common work. Maintenance expenses,

such as the wages of the four park keepers and the

upkeep of roads and huts, as well as the cost of the

scientific investigations, are provided by the Schweizer-

ische Bund fiir Naturschutz, an association which at

the present time numbers more than 30,000 members .^

Thus the Swiss National Park is a commonwealth
in which alpine Nature can recover and develop undis-

turbed : a refuge, a sanctuary for plant and animal
life. It is an island of primeval Nature, unaffected by
the devastating waves of human civilisation which
break about its shores. During visits to this Nature
reserve one cannot fail to be impressed by the grandeur
of the scenery and the wealth of plant and animal life.

But still deeper is the feeling of patriotic pride that a

whole nation is pledged to preserve this fragment of primi-

tive Helvetia, unexploited for purposes of material gain,

as a heritage for generations yet unborn. It is a piece of

idealism especially valuable in this materialistic world.
* The annual membership subscription is 2 francs, life membership 50

francs. Foreign members are welcomed ; any one wishing to join is invited
to communicate with Dr. St. Brunies, SekretSr des Naturschutzbundes,
Basel, Oberalpstrasse 11.

Obituary.

Dr. E. F. Bashford, O.B.E.

A N outstanding figure in cancer research has been
^^ removed by the death, from heart failure, of Dr.
Ernest Francis Bashford. After a most distinguished

^medical career at the University of Edinburgh, he
)ursued laboratory investigations in Germany, especi-

ally under Ehrlich, and became assistant to Sir Thomas
fFraser in pharmacology. Even in the short time he
^spent in that laboratory, he enriched pharmacology
^by a memorable contribution on the antagonism of

^tropine and morphine.
Wheh the organisation now known as the Imperial
incer Research Fund was started in 1902, the com-
ittee appointed Bashford as general superintendent
id director of the laboratories. So well was the
jnfidence of the committee justified that in a few

lears his researches were known all over the world,
tnd the laboratory, housed originally in the upper
floors of the College of Surgeons' hall on Victoria Em-
bankment, was recognised by all as the leading institute

in the world for the experimental study of cancer.
The position achieved was the outcome of intense work
by a brilliant staff of colleagues inspired and directed
by a forceful, imaginative, and tireless personality.
The memorandum of proposed research submitted to
tlie committee by Bashford at the commencement is

still on record and demonstrates how surprisingly he,

young man with little previous acquaintance with the
loblems and quite inexperienced in the responsibilities

! an institute, had grasped the essential fact that
incer must be studied as a problem in comparative

l)iology. The exact statistical investigations of cancer
in human beings in Great Britain and the collection of

ports of its occurrence in civilised and uncivilised
i.ices early occupied his attention, and his writings
proved convincingly that the incidence of the disease
luld not be correlated with many of the factors that
iipressed, and still impress, the imagination of the

uninitiated. When there was added to this the study
of the zoological distribution of cancer, the insistence
on the breadth of the problem became obvious.
The first real advance in the biological study originated

from the discovery by Jensen of the transplantability
of a mouse carcinoma. The avenues thus opened up
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were enthusiastically explored, and there followed in

rapid succession contributions dealing with the c}i;ology

of malignant new growths, the source of their cellular

constituents, the specific reactions of the host, the
induction of artificial resistance to growths, the study
of refractoriness or susceptibility, the demonstration
of the essential similarity of malignant neoplasms
throughout the animal kingdom, biochemical investiga-

tions of great importance, and a host of other observa-
tions over the whole field which may be found in the
first five Scientific Reports of the Imperial Cancer
Research Fund published under Bashford's direction.

Ill-health compelled him to resign his appointment in

1914. During the War he served in the Army in

France as a pathologist, and was at the time of his

death adviser in pathology to the British Forces on
the Rhine. His work marks the beginning of the era

of the scientific study of cancer in Great Britain.

Archibald Leitch.

Lord Morley, O.M., F.R.S.

Lord Morley, whose death on September 23, at

eighty-four years of age, we regret to record, was a great

statesman and intellectual leader, the memory of whose
work and noble character will long be cherished. As a
writer on literary, historical, and biographical subjects,

he covered a wide field in a style at once delightful and
stimulating, and in the field of public life he preserved

the best traditions of sincerity and truth. Though
Lord Morley was not directly concerned with scientific

research, he was sympathetic towards it, and was elected

a fellow of the Royal Society in 1892 under the rule

which permits the Council to nominate for election

persons who " either have rendered conspicuous service

to the cause of science, or are such that their election

would be of signal benefit to the Society." He was a

trustee of the British Museum, 1894-1 921, chancellor

of the University of Manchester from 1908 until last

March, and one of the first members of the Order of

Merit created by King Edward VII. in 1902. Lord
Morley was made an honorary LL.D. of the Universities

of Glasgow, 1879, Cambridge, 1892, St. Andrews, 1902,

and Edinburgh, 1904, and an honorary D.C.L. of

Oxford in 1896.
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Lady Shaw.

Dkkp sympathy will be felt by a larf^e section of the

scitntifjc world at the bereavement which Sir Napier
Sliiu has suffered by the death on September 22 of his

uilf, Lady Shaw, who was well known in scientific

circles. Lady Shaw was for some time lecturer in

mathematics at Newnham College, Cambridjje, and was
the author of an original little book entitled " First

Lessons in Observational Geometry," published by
Messrs. Longmans, Green and Co. in 1904. In this

l>ook, a course of observational and experimental geo-

metry was outlined similar to that afterwards adopted
in schools on the recommendations of committees on
geometry as the best introduction to the formal study

of the subject. Lady Shaw took a very active part

in many organisations and institutions concerned with

education, science, and progressive development gener-

ally. She was a member of council of Queen's College,

London, and of the Women's Local Government
Society. She served on several committees of the

British Association, and was the secretary of the

Citizenship Committee which has prepared and issued

some valuable reports. Lady Shaw was also a member
of Council, the Executive Committee, the Education
Committee, and the Health Committee of the British

Science Guild, and the members of these bodies, as well

as all others associated with her, hold her memory in

grateful remembrance.

Prof. W. Roser.

Prof. Dr. Wilhelm Roser, one of the directors

of the Farbwerke vorm. Meister Lucius und Bruening
in Hoechst-on-Main, died at Frankfort-on-Main on
May 20. He was an important contributor to the

development of the German industry of pharmaceutic
products and coal-tar dyestuflfs.

Prof. Roser came from an old-known Swabian family
;

his father. Prof. W. F. Roser, was an eminent surgeon
of the University of Marburg, and there W. Roser

was bom on January 30, 1858. At this University

he first studied mathematics, a science to which he

devoted his hours of leisure. Afterwards he changed

over to the study of chemistr>' under the guidance

of Zincke. After a short stay with Fittig in Tubingen,

he returned to Marburg and received his doctorate in

1882 for a research upon terebinic acid. For his

studies regarding phthalyl-derivativcs he received the

venia legendi in 1885, and researches concerning

pyridine and quinoline derivatives enabled him to

clear up the constitution of narcotine, an opium
alkaloid.

After h\> nomination as a professor in 1892, tl.«

Hoechst firm engaged Prof. Roser as director of the

scientific department of their works, at a time when
the German chemical factories, having successfully

produced acetanilide, phenacetine and antipyrine,

were devoting themselves to the further investigation

and production of medicines. Prof. Roser was able

to direct this work with success. He took part in the

elucidation of the constitution of adrenaline and in

the synthesis of rivanol, while in the dyestuf! branch

he was also very successful. It was his main ta.sk

to introduce young chemists who had come from the

High Schools into the works, to the way of working

and thinking necessary for technical practice. Several

generations of technical chemists owe him their educa-

tion. He himself was a taciturn man of keen observa-

tion and wide knowledge, highly esteemed by industrial

chemists as well as bv men of science.

We regret to announce the following deaths

:

Mr. Malcolm Fraser, late Registrar-General and
Government Statistician of Western Australia, on
September 17, aged sixty-six.

Dr. F. J. H. Jenkinson, since 1889 Librarian of

the University Librau-y, Cambridge, on September 21,

aged seventy.
Prof. R. Pumpelly, formerly professor of mining

geology at Harvard University, and for many years

on the United States Geological Survey, on August
10, aged eighty-five.

Current Topics and Events.

It would appear that the protests which have
appeared in the Times and elsewhere against the
proposed erection of a wireless station at Avebury
have been successful. Sir Charles Oman in his

presidential address to the Gloucestershire Archaeo-

logical Society, as reported in the Times of September
14, announced that he had received a letter from
Sir L. Worthington Evans, the Postmaster-General,

stating that the proposal would probably be dropped.

Recent experience has made it clear that existing

legislation for the protection of sites of archaeological

importance is inadequate, while it affords no guarantee

in the case of any site which is not scheduled under
the Protection of Ancient Monuments Act. In the

present instance, it is peculiarly disturbing that

Government Departments were concerned in what
can only be described as an act of vandalism. During
the recent meeting of the British Association at

Liverpool, reference was made to this matter on
more than one occasion, and before the Association
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dispersed, a resolution was passed which, while in-

stancing the cases of Holmbury Hill, Avebury, and

Lulworth Cove, urged strongly in general terms the

extension of the powers which may be exercised in

the protection of sites of natural beauty or archaeo-

logical interest.

The use of pulverised coal is spreading steadily,

and at the present time more than 20,000,000 tons per

annum is being burnt in the United States and

Canada alone, largely in the cement, iron and steel,

and glass industries. Also the use of coal in a fine

state of division is being considered in connexion with

the manufacture of briquettes, low - temperature

carbonisation, and total gasification processes, such

as producer gas. The most striking progress, how-

ever, during the last three or four years has been

in the use of pulverised coal for steam generation.

Since 1920 some of the largest and the most important

power stations in the world have adopted this method
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of firing, and we understand that to-day more than

1,000,000 tons per annum is being burnt under steam

boilers on the " Lopulco " system, while in the next

Iew
months, as soon as plants now in course of erection

ir conversion are completed, the figure will exceed

[,500,000 tons. The pioneer large boiler plant

tistallation for pulverised fuel is the " Lakeside
"

tation of the Milwaukee Electric Railway and Light

xO. on Lake IVIichigan, 40,000 kw. of which was

started up in December 1920. This boiler plant is

held to be the most efficient in the world, running all

the year round at 85-86 per cent, efficiency. The

first large pulverised fuel boiler plant in Europe is

now being erected at the Vitry power station, Paris.

Just forty years ago, on September 29, 1883, Prof.

Dr. Carl Duisberg entered the employment of the

Farbenfabriken Bayer and Co. in Elberfeld, and the

influence he has exerted upon the development of

the German industry of coal-tar dyestuffs and pharma-

ceutical products has made his name renowned

throughout the world of appHed chemistry. Prof.

Duisberg received his doctorate at Jena ; he then

went to Munich in order to complete his education

under Adolf von Baeyer, and at that time laid the

foundation of the great friendship which for the future

connected him with that eminent chemist and with a

large number of his pupils. Shortly after he entered

the Farbenfabriken, and succeeded in making essential

improvements in the manufacture of substantive

cotton dyestuffs. He thereupon became the head

of the firm's scientific laboratory, in which he mainly

endeavoured to put the purely chemical work on a

broader basis than heretofore. At the same time

he began to organise the whole business, first by

dividing the work of the chemists according to

the different kinds and classes of dyestuffs, etc., and

then by uniting in one working concern the four

principal German firms which make direct cotton

dyestuffs. This was the first step in the formation,

later on, of the " LG.," the large concern of German
coal-tar dye makers. The site of the works in the

narrow Wupper valley of Elberfeld having become
isufficient for the rapidly increasing manufacture,

jt was resolved to build large modern works, and

Itmder Prof. Duisberg's direction a magnificent plant

,^as erected at Leverkusen, near Cologne. During

|thc \\'ar, after some years of keen competition, the

remaining dye-making firms joined this first

amalgamation, chiefly through Prof. Duisberg's in-

luence, thus forming one large combine in which the

irms preserve their individualities but, at the same

time, all proceedings are directed by a uniform

jrogramme, and each firm partakes of the profits

|of the whole concern according to its share in the

iwork. In addition to his activities at the Farben-

ifabriken, Prof. Duisberg is well known by many
|other achievements in chemistry, while his great

versatility is manifest from the volume containing

lis essays and speeches published by the Farben-

fabriken on the occasion mI hi . jubilee.

Tin iiiti 11. I ; ii.il 1 iiimliis to China of the revolution

[Ol Kjii IS aull nuuiilCsl by increased scientific and
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intellectual activity. Despite the political disturb-

ances of the last two years, the scientific institutions

are growing in number and usefulness. The Geological

Society of China was founded last year, and held its

first annual meeting at Pekin in January under the

presidency of Dr. V. K. Ting. This year has also

seen the establishment of " the China Society of

Science and Arts," of which the China Journal of

Science and Arts is the official organ. It is also the

journal of the Shanghai Chemical Society. The

fourth number, issued in Shanghai in July (price

2 dollars, pp. 303-424), edited by Mr. A. de C. Sowerby

and Dr. J. C. Ferguson, includes an interesting series

of papers and notes on scientific and artistic work

in China. The articles deal with the Chinese fisheries

of Amphioxus, which in places is a food-fish ; the

Chinese " Mudskipper," Periophthalmus cantonensis,

which Mr. Sowerby suggests is not merely in the

process of evolution to a terrestrial life but may give

rise to a race that may replace the higher vertebrates ;

" The Dragon Mines," by Dr. J. Gunnar Andersson,

who describes the ancient Chinese excavations for

fossil vertebrates for use as medicine, and also the

recent research on Chinese vertebrate palaeontology ;

the war on insect pests, and on the role of bacteria ;

ancient Chinese coins, by E. F. S. Newan ;
Chinese

female names, by J. C. Arlington ; Chinese landscape

gardening, by Miss Ayscough ; a recent exhibition of

Chinese pictures ; a journey to the Yangtze gorges

for photographic work, by H. F. Carey ;
the dis-

sociation of prehnite, zoisite, and epidote, by E.

Norin ; the conditions of the Chinese soap manu-

facture, by Mr. Hsu ; and the aborigines of Western

China. There are also various reviews and notices

of the work of the Chinese scientific societies. The

Journal is well illustrated, and deserves the support

of all interested in China, as it gives a useful general

review of scientific, artistic, and literary work in and

in connexion with China.

Sir Humphry Rolleston will deliver an inaugural

address on " The Problem of Success for Medical

Women " at the London (Royal Free Hospital) School

of Medicine for Women on October i, at 3.30 p.m.

The Research Association of British Flour Millers

has been approved by the Department of Scientific

and Industrial Research as complying with the con-

ditions laid down in the government scheme for the

encouragement of industrial research. The secretary

of this Association is Mr. G. H. Ball, 40 Trinity-

Square, E.C.

The British Medical Journal announces that the

Canadian Medical Association is arranging for a Lister

Oration to be given once every three years. The

first of these will be given next year at the annual

meeting in Ottawa by Dr. John Stewart, of Halifax.

Dr. Stewart was one of Lister's house-surgeons in the

early days of the latter's work in Edinburgh.

.\( ( MKi>iN(; to the New York correspondent of the

Tiiih s, .1 luiinber of fires broke out in many counties

of Calilorni.i on Sci)tcinlier 17, one of which spread

to the rcsiiicntial district of Beri<elcy. Some six
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hundred housen

dence <>f V>x. I

Berkel'

including the resi-

^idciit-envcritus of

, but all thr LuiMiugs of the

..ere saved. J he damage is esti-

.it 2,200,000/.

I III 111 -tit iition of I'ctri>i<iiiii Technologists is now
iii-.t.ii!'< ! in ii- iii-\\ oiin'- ,!; M. line House, Bedford

111 iiiiilitidii to a
. ,, ,.:. .

,

11 ,,,.„.;..t,.,]

Ill ir;ir\'. ,1 hii'LT I'oi iiti

1
1 ' '

.1 Ikuisc \\ .iriiiiiiL; inr tin- new (iIIhc-., llic

!:' •\'\ (ouiicil will rccci\c incinhi'is and their

iin ; ;. on Wcdi ' "in.i(, October 3, from 8 to

I" 1 M. Diirinij hil; scientific apparatus will

Ik- cxliil'itcil aiiii (Ifinonstrated. Admission is by
ticket only.

The lectures on recent excavations given during
the summer by .Mis < .audet will be repeated

this winter on 'riuir- mmencing October 4, at

the British Museum. The subject, as before, will

begin with the earliest known civilisation p*^ vI^m. p

by the discoveries made within the last I

in Mesopotamia, and will include the cxca\aiioiis

at Ur and this year's work at Kish, now known to

have been the capital of the first Empire in the world's

history, and said to date from about 5000 B.C. The
evolution of architecture from these early times

until the Roman and early Christian periods, showing
the cla.ssical influence on all subsequent art up to

the present day, will form the basis of the lectures,

including whenever possible the arts and crafts of

the people. Further particulars may be obtained

from the Hon. Secretary, 120 Cheyne Walk, Chelsea.

Sir Arthur Keith, in his annual report on the

museum of the Royal College of Surgeons, refers to

the completion of the series of exhibits illustrating the

principles of pathology. In 1910, Prof. Shattock and
Mr. Cecil Beadles commenced to select, arrange, and
catalogue specimens. The War interfered with this

work ; but six further stands were interpolated this

year with the noteworthy result that, for the first

time, " a complete and systematic treatise on disease

has been written, not in words, but in illustrative

specimens," and the scope of the pathological section

is regarded as fixed. Mr. Cecil Beadles is now in

charge of the National W'ar Collection, which will

soon be arranged in accordance with an approved
scheme. The president of the Royal College of

Surgeons of Edinburgh has been given leave to make
a selection from War specimens left in store, for the

museum of his college. Among notable additions

made to the Museum during the past year are a cast

of the tooth held by Dr. H. F. Osborn to indicate the

existence' of a human genus, Hesperopithecus, in

N. America during the Pliocene period ; a skeleton,

probably of Anglo-Saxon date, showing evidence of

infantile paralysis, " the earliest trace of this disorder

in England "
; and the late Celtic remains found at

Wortley, Hants, presented by Mr. R. W\ Hooley.

Porto Santo, the northern island of the Madeira
Archipelago, has a population of nearly tliree thou-
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sand, and the inhabitants have the reputation of being
free from dcnt.d ( arics. Dr. M. C. r.rabh.irn visited

the islan undred
natives, t\' ..;... i.> i>c cases

of well-est t seven of these

people, howc\

•

!ioni M iMi ira, and only two
of the seven fil sit'ii whu li ( h.iracterises the

Porto I with im-

munii ' - of the

island develop t hi

sliL'ht \cllow l),:!l '

» 1

present, a sound set of teeth

.1
,

., . ... ..lie or '^•'"'' ""'•"'^ ^nd develops
with a ri-,L;ula,rit\- whi' h :.^i\' ; he permea-
tion o! the Mood thuds r ' *he

cohininar {•nanicl ,'ind is a^- ice

prot(Hti\c aL'aiiist the access of canes, liutli the

stain and the protective influence appear to be
derived from the iuL;hl\' niincrahsed water of the

island, the Springs of uhieh are ri. h i;: Iilorides,

carbonates and snl()h,i!i-., in < o; et

waters of Madeira. ' "r. ( .r,il)h,i,.; ,-,.... • vy

on the i-laiid, Iml in.iiu' ( a--i-. (.f pnlmona; --r.

Diarrhtt'a and aUmcntar\- ailments were ^nij^.i.irlv

absent, and the mineralised waters seemed inimical

to intestinal parasites. There was no existing in-

stance of malignant disease. Traditionally some
cases have occurred, but no form of cancer has taken

root at Porto Santo, and Dr. Grabham is inclined to

associate 1 jition with the simple feeding of

the people .'.i : ^^ith the absence o* -^"".i ^-..ts,

except lard, from the food, and lard l>e

deficient in the vitamin necessary to promote growth

and prevent rickets. Food is taken cold ; there is no
milk or green vegetables, and nothing to involve

grinding mastication. The main sustenance is de-

rived from maize boiled with a modicum of lard,

with the occasional addition of fish and an onion or

two. At the Tiverpool meeting of the British

Association, where Dr. Grabham described the re-

sults of his inquiry, he showed a skull (since de-

posited in the Hunterian Museum') of a Porto

Santo man of about sixty years of ne<\ taken pro-

miscuously from an exposed gra\ teeth were

all .sound : and also exhibited . ecimcns of

the soil, the vegetation, and the mineral h

analyses.

Among the forthcoming books announced by the

Old ^^'estminste^ Press is the 3rd edition of " Popular

F"allacies " by A. S. E. Ackermanii. which contains

696 pp. of new matter, and deals with 1330 fallacies,

including the 400 of tlie 2nd edition.

The Oxford Inixer^nv Press will publish shortly

an original n\ Mr. R. T. Gunther, on the

instruments u.-^w tv wirly men of science, under the

title " Early Science in Oxford.*' The work will be

issued in two volumes—one on chemistry, mathe-

matics, physics and surveWng, and the other on

astronomy. No university is richer in the apparatus

and records of bygone men of science than Oxford.

Mr. Gunther 's illustrated account of her early science

is the outcome of a first attempt to direct attention
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to those instruments, and to early descriptions of
instruments, by which scientific studies in the uni-
versity have been advanced.

Dr. D. H. Scott is bringing out through Messrs.
]\lacmillan and Co., Ltd., " Extinct Plants and
Problems of Evolution," a volume founded on a
special course of lectures given in 1922 at the Uni-
versity "College of Wales, Aber>'stwyth, the object
being to sketch, in broad outline, the geological
history of the plant-kingdom, in its bearing on the
theory of descent. Messrs. Macmillan also announce
" Life in Southern Nigeria : The Magic, Beliefs, and
Customs of the Ibibio Tribe," by Amaury Talbot,

Resident, Nigeria ; vol. iii. (Mammalia) of Prof,
von Zittel's " Text-book of Palaeontology," revised
by Dr. Max Schlosser, translated under the direction
of the late Dr. C. R. Eastman, by Marguerite L.
Engler and Lucy P. Bush, and revised by Dr. A.
Smith Woodward ; and a new and revised edition of
Prof. W. J. Sollas's " Ancient Hunters."

Errata :—In the article on " The Earth's Magnetic
Field for 1922," by Dr. Louis A. Bauer, in our issue

of August 25, the formula on p. 295 should be given
the number (i) ; the second author mentioned in the
fourth paragraph, third line, p. 296, should be Mr.
H. Furner instead of Prof. H. H. Turner.

Our Astronomical Column.

The Solar Eclipse of 1922 and Einstein's
Theory.—The current number of the Lick Observa-
tory Bulletin, No. 346, contains the results of the
observations on the deflexion of light in passing
through the sun's gravitational field made during the
total solar eclipse of September 21, 1922, at Wallal,
Western Australia. The authors, Prof. W. W.
Campbell and Mr. R. Trumpler, give all details for
this particular research, which represents only a part
of the programme of the William H. Crocker Eclipse
Expedition from the Lick Observatory. Two very
interesting diagrams show at a glance the type of the
results obtained. The first of these is a star chart of
the neighbourhood of the eclipsed sun containing
the 92 stars actually measured for the investigation.
The observed relative displacements of the stars are
indicated by short lines oriented according to the
directions of displacements. The outline of the
brighter parts of the corona as well as the limit of the
faintest traces of coronal light are indicated. The
second instructive diagram shows the observed radial
displacements for each star as a function of the star's
angular distance from the sun's centre, while for
comparison sake a curve is given indicating the
values predicted by Einstein's theory. This graphical
representation demonstrates the coincidence between
the observed and the predicted light deflexions. By
arranging the stars in groups according to their
distance from the sun's centre the observed relative
radial displacements can be seen from the accom-
panying table.

Group.
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Research Items.

Magu:mose Culture in East Yorkshire.—The
discovery of the Maglemose harpoon at the lacustrine

deposits at Skipsea has led Mr. A. Leslie Armstrong
to examine, in search of further examples of Magle-

mose culture in Yorkshire, the strata exposed by
recent erosion on the Holderness coast. In the

September issue of Man he describes a number of

flint implements found in the course of his explora-

tion. He remarks that "it is significant that when
?laced side by side with a series of the usual East
'orks artifacts from the surface, these deeply stained

examples from the silt and peat beds are as distinctive

theren^om in type as they are in patination. and
that they can be paralleled in both patina and type
onlv bv crrtain implements of a dark brown and
hipiil\ lustrous patina found upon one or two re-

stricted areas in the vicinity of Skipsea and Atwick,
upon elevated ground, which there is reason to believe

represent former islands in the ancient inarsliland

and sites of early occupation."

Neolithic Man in Patagonia.—In " liabitantes

Neoliticos del Lago Buenos Aires " {Revista del Museo
de La Plata, xxvii. pp. 85-160), Dr. Jos6 Imbel-
loni describes human remains from Lago Buenos
Aires—a place far away in the south-west of Pata-

gonia, which must not be confused with the town
of Buenos Aires. It would appear that the number
of prehistoric skeletons found in Patagonia diminishes

rapidly from north to south. The description, there-

fore, of a number of finds near Lago Buenos Aires,

in the south-west, is of special importance. The ten

skulls described were found so long ago as 1897 by
Dr. S. Roth under constructions called chenques—
erections consisting of stones heaped over the bodies

more or less symmetrically without there being any
form of dug graves. A number of these chenques

occur in the region of the lake in question. Their

age is stated to be Neolithic, though the only proof

appears to be the absence of metal (other than
precious) from the funeral furniture associated with
the burial. Neolithic culture it may be, but of what
date in time ? To the student of the physical

structure of the early inhabitants of this part of the
world Dr. Imbelloni's brochure will be of interest,

for a long and detailed description of the skulls is

given. Comparisons with similar remains from
further north are also included. Mention is made of

some of the prehistoric skulls of the Old World, but,

though interesting, it is to be doubted if any real

correlation between types and even cultures of the
New and Old Worlds is ever really likely to be fruitful.

Surveys in Greenland.—The work of the Danish
bicentenary expedition to North Greenland under
Mr. Lange Koch included important explorations in

Peary Land. Some account of this work with
preliminary maps appears in an article in the Geo-
graphical Journal for August. The expedition filled

in the surveys of the north coast between De Long
Fjord and Cape Bridgman, thus practically com-
pleting the general sur\'ey of the coasts of Greenland.

On the return journey the southern part of Peary
Land was explored and surveyed, and the problem
of the so-called Peary Channel reported by the late

Admiral Peary in 1892 was finally solved. Erichsen
in 1907 found that the channel as a seaway did not
exist, but Mr. Koch has now discovered the reason
of Peary's mistake. The course of the " channel

"

between J. P. Koch Fjord and Bronland Fjord is

occupied by a long low valley, the flow of which is

about 200 metres above sea level. Wandel valley,

as it is named, separates Peary Land from the rest
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of Greenland. Peary Land is thus virtually an island,
and probably during the ixriod of greatest glacial
subsidence in the past u ly separate. It con-
sists of a northern mount of two parallel chains
each rising to above 2000 metres and a southern plateau
nowhere over 1000 metres. This plateau is low in
the east and higher in the west, ixxal glaciers fill

many of the valleys. The expedition also did
important surveys in Wulff Land at the head of
Sherard Osbom Fjord and in Washington Land, east
of Kennedy channel.

Earthquake in mi Bay of Chijiwa
Journal of the Meteorological Society of Japan for
January contains an article by Mr. Saemontaro
Nakamura on the earth<iuake which occurred near
Nagasaki on December 8, 1922, when 27 persons were
killed, 1 1 were injured, and 182 houses were destroyed.
Microseismic observations at several stations. ' the
directions and durations of the earth-sound in the
epicentral region, and the direction and intensity of
the shocks, indicate an epicentre in the Bav of
Chijiwa. It had the typical tectonic characteristics
with regard to the time of distribution of after-shocks,
and the distribution of the direction of the first

movement at stations about the epicentre. The
axis of the dislocation deduced by the first movement
coincides with a geographical, or geological feature
of the locality. It caused no changes on Mt. Unzen,
an active volcano quite near the epicentre of the
earthquake. It may be supposed that this earth-
quake has no direct relation with the volcanic
eruption of Mt. Unzen. The locality affected is

situated about 500 miles to the west-south-west of
the recent intense earthquake which involved Tokyo,
Yokohama and the surrounding countrv'.

Weather in Canada.—The meteorological service
of the Dominion of Canada publishes regularly a
monthly Weather Map, and the map for July last

has recently reached us. Observations of air tem-
perature and rainfall are shown for the several
meteorological stations comprised in the chart.
The differences of temperature from the normal are
indicated by lines, much as we show isotherms.
Rainfall amounts are shown by a varying degree of
shading. July temperatures were higher than normal
over most of the interior of British Columbia, in

Alberta, Saskatchewan, Manitoba, and Kenora,
Rainy River and Thunder Bay regions of Ontario.
From the eastern end of Lake Superior to the Atlantic
Ocean they were below normal. The greatest excess
of temperature, about 8°, occurred in Manitoba,
and the greatest defect, about 6°, in northern New
Brunswick. Precipitation over the greater part of

the wheat region of the Western F*rovinces ranged
from three to seven inches. Coupled with the
meteorological notes, the conditions of crops and
fruit are shown for the different parts of the Dominion.

Salt-marsh Mosquitoes.—The valuable work of
Mr. J. F. Marshall and his associates on the Hayling
Mosquito Control has already been commented upon
in these columns (Nature, August 19, 1922, p. 261)
in reviewing the first report of that body. Since then
steady progress has been made, as instanced in the
second report (issued in May last) and in a recent
article and letter in the Field. For any success in

mosquito control work it is essential to arouse public
interest and co-operation, and Mr. Marshall h;^

succeeded in doing this at Hayling Island. Furthc:
it is satisfactory to learn that the example of Hayling
has already been copied by Gosport, where a similar

local " control " has been organised under the
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energetic direction of Surgeon-Commander D. H. C.

Given. In the words of Mr. Marshall, " Both in

Hayling and Gosport the mosquito nuisance has

already decreased by an almost unbelievable extent."

This satisfactory result is largely due to the pre-

liminary biological investigations. These showed,

first, that practically the whole of the nuisance was
due to one particular species, Ochlerotatus detritus.

Not only was it found that this species far out-

numbered all the others put together (in the pro-

portion, it is said, of not less than looo to i), but also

it was found that the domestic Ciilex pipiens, present

in fair numbers, was not addicted to sucking human
blood. In the second place, the very important
discovery was made that O. detritus will only breed in

more or "less salt water which is allowed to stagnate.

The control of this species is therefore largely a matter

of ensuring that no salt water is allowed to become
cut off from tidal action, and by united effort this can
l.c done in any of the coastal towns where this

]iarticular species is the chief offender against the

comfort of the inhabitants. Such work must, how-
ever, cover a considerable area, for O. detritus has

been found to spread at least four miles from its

breeding-grounds. The experiences at Hayling should

prove valuable in any attempts which are made in

the control of our second salt-marsh species, Ochlero-

tatus caspius, which is now known to be the chief

cause of the mosquito nuisance in the London area,

as well as at some East Coast resorts. In this case,

however, the problem is complicated by two
difficulties : in the first place, O. caspius does not
breed exclusively in salt water, and, secondly, its range

of flight appears to be much greater than that of

O. detritus. It can scarcely be doubted, however,
that a much closer study of the distribution and
biology of O. caspius would reveal facts of which
practical use could be made in reducing its numbers.
The prime importance of such biological work has
been well illustrated at Hayling.

Cainozoic and Recent Austral Rhvnchonel-
LiDS.—In Nature, vol. no, p. 262, 1922, the fate

that has overtaken the genera Terebratula and
Rhynchonella, mostly under the penetrating eye of

Mr.' S. S. Buckman, was mournfully recorded. Mr.
h\ Chapman (Proc. Roy. Soc. Victoria, vol. 35, p. 175,

1923) now finds that Hutton's Rhynchonella squamosa
must become the genotype of a new genus (here

called by a misprint " sp. nov."), which he names
Tegulorhynchia. A critical description, with figures

and a bibliography, is given of the Cainozoic and
recent rhynchonellids of the austral region.

Hard X-ray Tubes.—In the issue of Die Wissen-
schaften for September 7, Prof. Knipping, of Heidel-
berg, gives a summary of his work on the cause of

the inability to transmit electric current which is

found in X-ray tubes after they have been in use for

some time, even when the pressure of the residual gas
in them is raised to o-oi mm. of mercury by the
regenerative arrangement with which they are
generally provided. He finds that the effect is clue

to the absence of positive nuclei of hydrogen atoms
liich are necessary to render any gas at low pressure
inducting. In their absence a gas at the above
pressure behaves towards the passage of electricity

like a perfect vacuum, and the author speaks of such
s;as as a pseudo high vacuum. In normal circum-
inces the hydrogen nuclei are provided by the

moisture which is condensed on the walls of vacuum
lubes, and continued use of the tubes exhausts this

supply. Prof. Knipping is continuing his investiga-

tion, and points out that the present theory of the
'"Tiission of electrons from heated bodies requires
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modification to include the effect of the surrounding
medium.

CoLLoiDAE Properties of Rice Starch.—It is

well known that the granules of starches vary not
only in their appearance according to their origin but
also in their properties ; thus sago, tapioca, and
cassava starches yield more glutinous sols than others.

This difference is well marked between the common
and glutinous rice starches, and IMessrs. T. Tadokoro
and S. Sato have made this the subject of an interest-

ing paper in the Journal of the College of Agriculture,

Hokkaido Imperial University (1923, vol. 13, p. 1-65).

These authors show that there is a difference in the
behaviour of the two kinds of granules towards
iodine, and both in suspension and in dilution the
affinity of glutinous starch for iodine was less than
that of ordinary starch. Coagulation of the solutions
by the addition of alcoholic hydrochloric acid or by
solutions of metallic salts was obtained more readily
with ordinary starch. The colloidal properties as
shown by the hydrating power, water retention,

viscosity and protective action (gold value) of the
strong solutions was greater in the case of glutinous
starch, thus indicating the greater dispersion of this

substance in solution. In the formation of a jelly

by the addition of tannin solution, a greater quantity
of the reagent was required for the glutinous starch,

and the ultramicroscopic appearance of the gel re-

sembled a network instead of a foam as shown by
the gel of ordinary starch. Further differences were
shown by the two varieties of starch with regard to
the decomposition of the blue iodine compounds by
X-rays and various reagents, and the adsorbent
power of charcoals derived from the starches by
ignition. In spite of the many differences in colloidal

behaviour of these two starches, there was no notice-

able variation in their ordinary chemical properties.

The observed differences are attributed to a different

degree of polymerisation between the starches.

Liquid Fuels in Australia.—The Australian
Commonwealth Institute of Science and Industry
has issued a bulletin (No. 24) compiled by R. E.
Thwaites on " The Production of Liquid Fuels from
Oil Shale, and Coal in Australia." The main part
of the bulletin is occupied with a survey of mineral
oil supply viewed as a world problem. It gives an
interesting and comprehensive review, both technical
and economic, together with speculations as to the
future sources of liquid fuel. The problem is then
analysed as it bears upon Australia itself. There
the conditions seem to resemble those of Western
Europe. Proved deposits of niineral oil are scanty
or non-existent. Home produced liquid fuel will

have to be derived from oil shales, lignites, and
bituminous coal, of which considerable deposits are
now exploited or known. The oil shales though
rich are limited in quantity and an existing industry
engaged in their distillation is at a standstill, rendered
unremunerative for the moment by high working
costs. The proved deposits of such shales would
not, however, furnish Australian requirements at

present rates of consumption for more than ten
years. The supply in the future will have to be
based on coal and brown coal both occurring abund-
antly. The existing towns' gas industry, carbonising

coal at high temperatures, already makes a useful

contribution of liquid fuel. The author looks for

greater production in the future from this source
and from developments of carbonisation at low
temperatures. The technical and economic problems
involved are recognised and a plea is advanced for the
institution of a fuel research laboratory to explore the
subject with special reference to Australian conditions.
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Sucictv w.i^ <i|iin(il 1)11 S.ilur'la.,

.it the ^ci< I \ s Ikhim', y^ Kussell
remain open imi;! (i.tclxr i-j, and

:!.| til liiiH al
,

tliis year,

(li\ iMi-l iiil.) iiiiii- -111 p -CI 1 lull-., .nni il \MMild have been
a ;.;n-.ii iiii|ii(i\ iiiiciil il tills (liNiMon had been main
i.iini'l 111 the t xliibition itself, for those interested

111 thcst' luattris prefer a clear classification to sym-
metrical hanging. TIhic is a total al)seiice of astro-

nomical cxhiliits, and the ixlulniioii is the poorer
for it. Still, the space avail.iM*-, ulm li is more than
heretofore', is urll filled with lmh..! ainl mti resting

work. Anv duc who delights in aimnuls ol all sizes,

birds, insects, etc., will find a selei tion of work that
probably has never been excelled. Of special interest

is Mr. 01i\er (.. Tike's demonstration of the lee of

kinematography in his enlargement from a lilm

showing in eight stages at half second inier\als a
cuckoo approaching a meadow pipil s nest, taking
out one of the eggs, laying its own egg, and flying off

with the stolen egg, which it then eats.

The American Raylo Corporation illustrate Mr.
H. C. J. Deek's three-colour process, which does for

colour prints on paper what the introduction of

gelatin plates did for ordinary negative making. It

simplifies the operations and eliminates many of the
difficulties. The three negatives are taken con-
secutively, side by side, on a small plate, but the
changing of the screens and the shifting of the plate

are done mechanically, and the total time occupied
may be as short as one quarter of a second. Each
record on the triple negative measures i in. x i^ in.

Development is done in a metal box, no dark room
being necessary. The final prints are 5 in. x 7 in.

The negative is enlarged upon a sheet which has
upon it side by side the necessary red, yellow, and
blue pigmented and sensitised gelatin films, each on
a thin sheet of celluloid. It is developed in warm
water, and the superposition of the three is done
by means of a special adjusting frame, so that the
accurate register is very easily secured.

The radiographic prints exhibited are specially note-

Society's Exhibition.

1 he human liand t.ikeii uitli an exposure
iiti.tli '>\ .. .-...nd i,v Mr. .\, \. (•....-».

>.\Mntoii 1-, I .

. ith t he radiograph liia

( aiiipbell Sv.

;

\s^>>, \\\\i- |ir-,t made !!

which recjuired 20 minute^ exposure.
Knox shows, among others, radioi^rapi.
ih'- movement of tfie left bordi-r of the he
normal ( ondition and in ri < .^-^e o( heart block
arc tak< • rat^ni and a moving ithn.
Then ..• section of photomicn

graphs wlucli mtludcs examples of almost evei
possible kind. Mr. I-'. Martin-Duncan has prcpar
specimens of the hairs of the prim I

mounting process and illuminated 1

manner, so as to show the extremely (leiKat. r

scales on the outer surface. These are of :

portance as a certain means of irlcntificate.;

classification. Mr. J. H. Pledi^e sllow^ a series v,

demonstrates tlic variation of stem structure m
successive years of a twig of mistletoe.
Specimens of the use of the Low-Hilcer \n,liorM,'t*.r

are shown b\ I't. .• low and also :

These include tiie .Mel ha trill, the \\

the cure of corns on the vocal chords, an
records of several musical instruments.
The I\o\al .\ir io- series of photograp:.^

taki'ii from aer(.>plani demonstrate to wh.it a
wonderful degree of perfection thod of work
has Inen developed. Two aer m collision at
Northolt last June were photograplicd at the criii

moment 1)\- .Mr. (.. V. Grundy. Mr. H. Rous :

show^s drawings of the apparatus used for t!,-

correction of aerial photographs and the production
from them of plan maps, with specimens of the steps
in the process.

Among the stereoscopic prints, lantern slides,

and colour transparencies will be found many of
excellent quality. The " Cine-Kodak " and the
" Kodascope," which reduce the cost of taking
" moving pictures " to one-fifth that of the standard
apparatus, will be demonstrai \ 30 a.m. and
3 P.M. each day. These maclr already been
referred to in these pagt September i,

P- 333)-

The European Drought of 1921.

A LENGTHY discussion of diverse aspects of the
^^ ".(reat drought is afforded by Prof. Filippo Eredia
in a paper entitled " Ea Siccita del iQii," published on
the anthorilN' of the .Ministry of Public Works, Koine,
in lyi-i. Ailhough the dry weather of tliat year
appears to have atiected in varying degrees practic-

ally the whole of Europe, and in conjunction with
the political situation led to the terrible famine in

Russia, the region dealt with in this communication
is limited to Italy, Switzerland, France, and Britain,

and for the last-named country the author avails him-
self of the material supplied by Messrs. Brooks and
Glasspoole (Quart. Journ. Roy. Meteor. Soc, vol. 48,

1922).
In Ireland, and in Scotland except on the east

coast, the rainfall of 1921 did not, as a rule, fall

below 80 per cent, of the normal, and as over much
of these two countries the normal amount is heavy,
the deficiency of 20 per cent, did not mean any real

condition of drought except, perhaps, for quite brief

periods now and then during the course of the year.

But in eastern and southern England, and the major
portion of France, the total fall in 192 1 only amounted
to from 60 to 50 per cent, of a much lower average.

so that the economic consequences of a ueiicie:;> \

equal to half the average were very serious. Local 1\-

in the extreme S.E. of England the rainfall of lyii
was less tluui 50 per cent, of the average, while in many
places in southern and eastern France, Switzerland,
and northern Italy it Ixirely exceeded 40 per cent.,

i.e. a deficiency of nearh- ih
, 11, r cent. In London the

rainfall of the year was least 150
years, and was actuaily ie- nation

—

a very rare occurrence in the ilamp, cool climate of
England. But whereas in England, France, and
Switzerland the most intense phase of the drought
coincided with the midsummer heat of June and
July, in Italy the dearth of rain did not become acute
before September, after which in northern or con-
tinental Italy there was practically no rain till the
beginning of \^mi, the month of October, normally
the wettest in the year, being absolutely rainless at
^lilan and other places—a unique occurrence for that
month.

In central anil southern Italy, on the contrary, the
deficiency of rainfall in the last tliree months of 192

1

was less marked than in the north, while the normal
summer Mediterranean drought of peninsular and
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insular Italy was actually less rigorous than usual.

In continental Italy the snowfall both in the moun-
tains and plains during the early months of 1921 was
very light, and this coupled with the almost entire

absence of rain in the autumn caused the Alpine
treams at the end of the year to fall lower than had
(ver been remembered. Perhaps the most interesting

feature in the geographical distribution of the drought,
as concerns the four countries named, is the general
intensification from England in the N.W. to Italy in

the S.E.—that is from a more oceanic to a more
continental regimen of climate. (See article in

Nature on " Climatic Continentality and Oceanity,"
April 21, p. 549.) It is known that both excesses
and deficiencies of rainfall with respect to the
average are normally more marked in continental
than in maritime regions, and the reason is not
difficult to understand when one reflects that rain-

fall is but a by-product of the circulation of the
atmosphere and the changes of temperature, in the
several strata, associated therewith. Hence, one
would expect vicissitudes of rainfall to bear some
relation to continentality, because all variations of

temperature, seasonal, diurnal, or irregular, tend to be
accentuated on land and damped out on sea.

In France and England the drought, which was
essentially a summer one, commencing about Febru-
ary and tenninating about November, was connected
with a marked excess of barometric pressure over
central Europe. There seems to be no doubt that
the normal Mediterranean high pressure was in the
summer of 1921 displaced northward, permitting
secondary depressions to develop now and then over
the Mediterranean Sea, with alleviation of the ordinary
summer drought in that region as stated above. In
England during the summer we were commonly
located in the northern portion of the French anti-

cyclone, with the usual westerly winds but without the
usual moisture. More usually we lie farther towards
the polar edge of the south-westerly winds, which
are then associated with the convergent air-streams
of barometric depressions ; but evidence has been
adduced {" British Rainfall, 1921 ") that in 1921 there
was a greater preponderance of divergent air-currents.

It is important that students endeavouring to under-
stand something of the origin of rainfall in England
should co-ordinate the more distant point of view of

the physical geographer who associates our rainfall

with the abundant moisture supplied to the south-
westerly winds by the warm Atlantic Drift, with the
more immediate point of view of the meteorologist who
relates it to the incidence of barometric depressions,
that is, of convergent and ascending air. Students,
too, accustomed to think of the proverbial dryness of

east winds in Great Britain, are often greatly puzzled
by the persistent rain we not infrequently experience
with wind from that quarter. There is no discrepancy,
however ; for in many cases of rain with east wind on
the northern side of a depression, the moisture is

supplied by an Atlantic current above the drier easterly
current through which the rain is falling.

L. C. W. BONACINA.

University and Educational Intelligence.

London.—An attractive series of free public lec-

tures during the Michaelmas term has been arranged
at King's College. Prof. A. Dendy is giving nine
lectures on Wednesdays, commencing October 17, on
the biological foundations of society ; Mr. R. Aitken,
five lectures on the geography of Spain and typical
Spanish institutions, on Thursdays, commencing
November i ; Prof. H. Wildon Carr, four lectures on

the Hegelian philosophy and the economics of Karl
Marx, on Tuesdays, commencing October 9 ;

and
Miss Hilda D. Oakeley, three lectures on the roots

of early Greek philosophy, on Tuesdays, commencing
November 27. In addition. Prof. R. J. S. McDowall,
of Edinburgh, is giving an inaugural lecture in the

Department of Physiology on the position of physio-

logy in science and medicine on October 4, and Prof.

W. T. Gordon is giving the Swiney lectures (12) on
geology on Mondays, Wednesdays, and Fridays,
commencing November 19, taking as his subject
" Gem Minerals and their Uses in Art and Industry."
The lecture hour in every case is 5.30 p.m.

At University College, the list of public lectures

includes the following : introductory lecture by Sir

Flinders Petrie on religious life in Egypt, on October 4
at 2.30 P.M. ; three lectures on the new Babylonian
creation and flood stories, by Dr. T. G. Pinches,
beginning on October 4 ; an introductory lecture

by Prof. C. Spearman on psychology as transfigured

behaviourism ; and a course of lectures by Prof.

J. A. Fleming on ionic and thermionic valves, beginning
on October 24. Single lectures are to be given by
Miss Margaret Murray, on primitive religion, on
October 5 ; by Prof. G. Dawes Hicks, on the philosophy
of Bernard Bosanquet, on October 8 ; by Mr. Moiris
Ginsberg, on the sociological work of the late Dr.
W. H. R. Rivers, by Mr. A. H. Barker, on the heating
equipment of a small house, and by Miss I. C. Ward,
on the application of phonetics to the curing of

speech defects, at various times on October 10 ;

and an inaugural lecture by Prof. A. V. Hill, on the
present tendencies and future compass of physiological
science, on October 16. Particulars of the lectures

and courses should be obtained from the Secretary of

University College.

A COURSE of six lectures on the bearing of psycho-
analysis upon sociological problems has been arranged
by the Sociological Society, Leplay House, 65 Belgrave
Road, Victoria, S.W.i. The lectures are to be given
on Tuesdays, and commence on October 9 with an
introductory lecture by Dr. Ernest Jones. Succeed-
ing lectures will deal with man as an individual, the
family, politics, education, and vocation. Half-price

tickets are available for a limited number of students.

A SERIES of " Celebrations," arranged by Dr. F. H.
Hayward, Inspector of Schools, of 87 Benthall Road,
London, N.16, will be held during the winter on
certain Saturday evenings (6 o'clock) at the Birkbeck
Theatre, Birkbeck College, Fetter Lane, E.C. Four
of these in particular may be of interest to readers of

Nature, namely : Two homage celebrations, " The
Geologist," December i, and " The Scientist " (in

general), March i, 1924, and two memorial celebra-

tions, " Leonardo da Vinci," January 12, 1924, and
" Goethe," February 9, 1924. All these four have
a predominant scientific interest. Though we
understand that Dr. Hayward has found it difficult

to discover music and poetry that can be effect-

ively employed in the glorification of science and its

devotees, he has discovered some, and he thinks that

the main purpose of the celebrations will be achieved,

namely, the creation of emotional associations in

connexion with the history and the methods of

science. Recent studies in psychology and sociology

have pointed to the conclusion that knowledge and
reason are more closely related to instinct and
emotion than was formerly believed. Without an
emotional basis, they cannot flourish or even receive

adequate recognition among the mass of mankind.
Hence the importance of Dr. Hayward's attempt
to employ " mass " methods and other devices.
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Suggestions and criticisms are invited. Mozart's
" Magic Flute " will supply some items of music,

especially on March i. Admission will be free,

without ticket.

Secondary education in the United States in 1921
and 1922 is reviewed in Bulletin, 1923, No. 12, of

the Bureau of Education, Washington. The out-
standing achievement within the past few years has
been an extension downwards of the secondary school
system in many parts of the United States, especially

in cities. Typically, the extension hcis taken the form
of substituting for the normal sequence of 4 years of
high school work following 8 years (a^es 6 to 14) of

elementary schooling, a system sometimes described
as the 6-3-3, meaning 6 years (ages 6 to 12) of

elementary schooling followed by 6 years of secondary
school work divided into two administrative units of

3 years each, namely, the junior high school and the
senior high school units. Essentially the change
implies that the passage from the elementary to the
secondary type of curriculum should synchronise with
the commencement of the physical changes of adoles-
cence. It is generally agreed in America that at this

stage the pupil needs in his studies change, variety,

and human interest rather than completeness and
logical arrangement, and that consequently in place of

the traditional seventh and eighth grade courses there
should be a general survey of the chief departments of
knowledge :

" English literature, general social science,
general mathematics, general science, foreign lan-
guages for those who desire them, music, art, physical
education, and the practical arts." This holds good
both for those who are to leave school at 15 and
for those who are to pass on to the senior high
school.

A STATISTICAL survey of education in the United
States is given in Bulletin No. 16 of 1923 of the
Federal Bureau. It shows the following total enrol-
ments in 1919-20 (in thousands) : kindergarten 511,
elementary 20,383, secondary 2430, university, college,

and professional school 462, teachers' college and
normal school 163 ; grand total 23,950, being 22-7
per cent, of the total population. Included in the
above are the following enrolments in private, that
is non-state, institutions : kindergarten 30, elementary
i486, secondary 229, university etc. 281, teacher-
training 14. The estimated cost of all this education,
except private elementary and private secondary, is

130 1 million dollars, or, in dollars per head : element-
s^T 39, secondary 127, university, college, and pro-
fessional 460, teachers' college 131, other normal
schools 189. The figures are exclusive of city evening,
private commercial, nurse-training, and Indiem and
Alaskan schools. Enrolments in these amounted to

587, 336, 55, and 32 thousands respectively. Gifts
and bequests to education in 1920 reached the un-
precedented total of 67 million dollars, the highest
previous record being 37 million in 191 6. The extent
to which women teachers have taken the place of men
during the past 40 years in elementary and secondary
schools is strikingly shown in a table in another
Bulletin, No. 29 of 1922, giving the percentage of
men teachers in 1880 and at the end of each subsequent
quinquennium up to 1920 : 43, 37, 35, 33, 30, 24, 21,

20, 14. The average annual salaries in dollars of all

teachers, men and women, in the same years are given
as 195, 224, 252, 286, 325, 386, 485, 543, 871, but the
last figure includes supervisors and non-teaching
principals. During the past 50 years the ratio of
pupils in secondary schools, compared with the total
enrolment in elementary and secondary schools
combined, increased from 1-2 to 10-2 per cent.
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Societies and Academies.

TENDON.

Institute of Metals (.Manchester Meeting;), September
10.—Sir Henry Fowler: The use of non-ferrous
metaLs in engineering (Autumn Lecture). Of the
non-ferrous metJils u.sed by engineers, the one which
has been in longest use Ls copi>er, and it Is at present
the one most closelv a,s.sociatea with engineering work.
The uses to which its comparatively simple alloys
with tin and zinc can be put arc endless. The next
in importance is tin, wliich, alloyed with copper, lead,
and antimony, gives us those white metals which
are used to make bearings in machines. Aluminium
is still most generally used in connexion with aero-
nautics.
September 11.—E. A. Bolton: The cause of red

stains on sheet brass. The stains occur through re-

actions of copp>er oxides in the scale formed during
annealing and in the pickling medium. Cupric oxide,
contrary to the usual opinion, is as harmful as
cuprous oxide. The presence of these oxides may be
due to careless washing after pickling, resulting in

the presence of acid and salts during annealing, the
presence of iron in the brass or upon its surface, the
use of impure rolling oils, etc. The main cause of
the oxidation of the copper is the use of old-fashioned
annealing furnaces in which the flames impinge
directly upon the brass. Possible remedies for the
red-stain trouble are suggested.—H. W. Brownsdon :

Brinel hardness numbers. Brinel numbers for non-
ferrous metals should be expressed in figures that
are comparable. This could be done if balls and loads
are used for which the ratio L/D* (the load in kilograms
divided by the square of the ball diameter in millimetres)
is constant. Some one ratio for L/D* should always
be used for one class of alloys ; for the copper aUoys
with Brinell hardness numbers from about 40 to 200,
the choice should rest between the ratio 5 as stan-

dardised in the United States or the ratio 10 which
is favoured in some quarters in Great Britain.—A. H.
Mundey and John Cartland : Stereotyping. Stereo-

typing is generally regarded by printers as almost a
trade secret. The process was invented by a practical

metallurgist, William Ged, an Edinburgh goldsmith,
in 1750. Stereotyping wjis traced from the plaster-

of-Paris process to the use of papier-mache fiong, and
from the simple stereo plates for flat-bed machines to

the elaborate requirements of the modem newspaper.
A high degree of accuracy is demanded in the mech-
anical and metallurgical details in order to produce
the good results which are a commonplace to every-

one.—J. D. Hannah and E. L. Rhead : Crystallisa-

tion effect on galvanised iron sheets. Manufacturers
of galvanised iron and steel goods always seek to

produce a zinc-covered surface having large char-

acteristic spangles. Small spangles or lack of

spangles is disUked. The metal—iron or steel—has
practically no influence on the result if the tempera-
tures are satisfactorily maintained. Pure zinc does
not yield large spangles, and too high a temperature
interferes by producing large quantities of a zinc-iron

compound which crystallises in needles on the metal.

The presence of tin or aluminium does not produce
the desired result, but lead is effective. The separa-

tion of the impure zinc into conjugate solutions, lead-

rich and zinc-rich, at the dipping temperature, and
the method of subsequent cry-stallisation, may be

the causes of these effects.—R. C. Reader : Effects

of rate of cooling on the density and composition of

metals and alloys. The densities of pure metals, and
of alloys which solidify at a constant temperature,

are not affected by the rate at which they soUdify.
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With alloys which solidify over a range of tempera-
ture, the slower the rate of solidification the lower is

the density, and when they are prepared in cylindrical
chill moulds, they are less dense in the centre than
at the outside. When prepared in chill they are
cicher on the outside in the component of the lower
'"

elting point.—A. H. Mundey and C. C. Bissett :

he effect of small quantities of nickel upon high-
ade bearing metal. Nickel is now added to the

Veil-known bearing metal consisting of tin 93 per
cent., antimony 3-5 per cent., copper 3-5 per cent.
Tensile, compression, and hardness tests gave no
indication of improvement. The comparison of hard-
ness at varying increased temperatures exhibited no
improvement. In the case of the alloy with no nickel,
the hard copper-tin constituent is very marked in its

characteristic crystalline formation as seen under the
microscope. Tlie presence of nickel even in small
quantities results in a great diminution of this
crystalline structure.—Hikozo Endo : The measure-
ment of the change of volume in metals during
solidification. In the casting process it is very im-
portant to know to what extent a change of volume
occurs during solidification. In 1888, Vincentini and
Omodei calculated the change of volume of some
fusible metals during solidification from the change
of density at the melting point. E. Wiedemann, Paul
Pascal, and Louis Hackspill also used this method.
M. Toepler studied the change of volume by means
of a dilatometer ; he suggested a relation of the
change of volume of a metal at melting point to its

atomic weight. K. Bomemann and F. Sauerwald
measured the density of metals at various high tem-
peratures, using the principle of Archimedes, by means
of a mixture of sodium and potassium chlorides as
liquid. The method of investigation now used for
metals having melting points up to iioo°C., which
was suggested by Prof. K. Honda, consists in the
measurement of the change of buoyancy of a metal
suspended in an inactive liquid during its solidifica-
tion or melting by means of a thefmobalance.

September 12.—Marie L. V. Gayler : The constitu-
tion and age-hardening of the quaternary alloys of
aluminium, copper, magnesium, and magnesium sili-

cide. Alloys containing up to 6 per cent, copper,

4 per cent, magnesium, and 4 per cent, magnesium
silicide were used. When copper, magnesium, and
magnesium silicide arc present in aluminium, any two
of these components have a marked effect on the
solubility of the third and ultimately CuAl.^ and MgjSi
are both thrown out of solution. If copper and
magnesium are present in a ratio greater than 12 to
5 approximately, then the alloys when quenched from
high temperatures age-harden at room temperature,
owing to the difference in the solubility of MgjSi at
the quenching and ageing temperature. Age-harden-
ing of alloys of the " Duralumin " type is due primarily
to MgjSi, and the addition of magnesium and copper
is important since both reduce the solubiUty of
MgjSi at high and low temperatures and consequently
reduce the maximum age-hardness due to MgjSi.—

•

Ulick R. Evans : The electro-chemical character of
corrosion. There are two main types of corrosion :

(i) that accompanied by evolution of hydrogen is

characteristic of reactive metals placed in acid solu-
tions, but the velocity varies greatly with the degree
of purity of the metal

; (2) slower corrosion, deter-
mined by the diffusion of oxygen to the metal, and
omparatively independent of the purity. When a
metal is immersed in a solution of potassium chloride,
ill kali is produced at the cathodic portions, the
chloride of the metal at the anodic portions, and the
liydroxide is precipitated where these meet. The
electric current produced accounts for the greater
part of the corrosion actually observed. Generally
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the cathodic areas are those to which air has free

access, while the anodic areas are those protected
from aeration. Corrosion usually proceeds most
rapidly at the comparatively unaerated places—hence
the intense corrosion observed in " pits " and over
areas covered up by porous corrosion-products.

—

Douglas H. Ingall : Experiments with some copper
wire ; cohesion a function of both temperature and
cold work. Five samples of copper wire were used :

soft annealed and four degrees of cold work given by
25, 40, 50, and 75 per cent, reduction of area by
drawing. The cohesion at high temperatures was
determined by placing given loads on the wire at

atmospheric temperature, heating the wire and deter-

mining the temperature at which it broke. All the
samples gave similar graphs in which with rise of

temperature the cohesion decreased along a straight

line to a constant critical temperature of 350° C,
beyond which the cohesion was represented by a
sharply descending curve. The equations to the
straight Unes C = a - 6T and to the curves TC" = k

(where C = cohesion and T - temperature) showed that
the percentage increase of the constant h and the
percentage decrease of the constant n were repre-

sented by the corresponding percentage reductions for

any given cold worked wire, with the exception of

75 per cent, reduced wire. At the critical inflection

temperature the material was comparatively ex-

tremely fragile.—D. Hanson, C. B. Marryat, and
Grace W. Ford : Investigation of the effects of im-
purities on copper. Pt. I.—The effect of oxygen on
copper. The effect of oxygen, up to a concentration
of 0-36 per cent., on pure copper, was investigated.

The mechanical properties are not much affected by
small quantities of oxygen, and copper containing as

much as o-i per cent, differs very slightly from pure
copper. The electrical conductivity does not fall

rapidly, and values exceeding 100 per cent, of the

International Standard are obtained in all annealed
materials containing less than o- 1 per cent, of oxygen.
This is due to the low solubility of the oxide in solid

copper. The oxygen-bearing metals can be con-

sidered as a heterogeneous mixture of pure copper
and finely divided particles of cuprous oxide. There
is a soft ductile copper matrix, in which harder
particles of cuprous oxide are distributed so as to form
a mechanical mixture.—Hugh O'Neill : Hardness tests

on crystals of aluminium. Brinell tests showed that

at low loads the different crystallographic planes

resist penetration to different degrees, and give in-

dentations of different shapes. In the Brinell sense

the (no) face is the " hardest " and the cube (001)

face appears to be the " softest." But the load

required to immerse the ball is apparently the same
in all cases. Crystal boundaries are without any
appreciable effect in increasing the resistance of

aluminium to penetration.—H. I. Coe : The behaviour

of metals under compressive stresses. Compression
tests carried out on small cylinders of metals show
that with successive increments of loads plastic flow

occurs, after the elastic limit has been exceeded, at an
increasing rate. At a certain load the rate of flow

changes abruptly, metals such as tin and lead be-

coming perfectly plastic, harder metals becoming
more plastic than under preceding loads and im-

mediately succeeding loads. The term " critical

plasticity " is used to indicate the change in the rate

of plastic deformation which most metals exhibit at

a pa rticu lar load . Annealed metals flow at a compara-
tively low load and the rate of flow increases up to

the load corresponding to critical plasticity ; when
worked, they arc more resistant to compressive

stresses until they approach the load corresponding

to a critical plasticity, when they suddenly collapse

and a marked temporary flow occurs.—Albert M.



492 NATC'/'f [September 29, 1923

Portevin .ind J'l' in Clirvcnard : A dii

of tlic truuhfuiiiiatioiih and tlntiiu.u .,;

light alloys of aluminium. JJilatometric methods,
using the iccordiiif,' (liff( unt i.il dilaloinclcr, }x;rmit
of til' I llic ti. ii.iis ,111(1 tlic mech-
anism 'i.mI::m I, ll;;lit :illo\-,-, of alu-
niiiiiii .ii, .111(1 111 :;(iii-ial, of alloys
Colli. li uiii\ .11 i.iiil 1 iaii-,ii (iiiiations.

Mh' .ii;iU '! Ill' '•II t.iiil t( ni|'(i.i I iiic 1 1 .iiislonna-
M'i. I>\' tlic ililiiiciiii.il dilatonicl( I . iiaii!; a high
scnsili\it\ a|)|Mr,itiis. leads to geui'i.il c\|ucssions
representing' the iilicnomena as functit)us ol time and
temperature. (,2"<^''^ching and tempering in these
alloys can be interpreted by the known variations in

the solubility of Mg.^Si in the solid state, without
assuming any further transformations.—P. Soldau :

Equilibrium in the system gold-zinc (based on in-

vestigations of electrical comductivity at high tem-
peratures). The alloys of gold and zinc belong to
the type of AR-brasses, where A is a ni< t.il belonging
to the first and R to the second grouj) ol the periodic
system. These alloys are of consider.ihle practical
importance, as in their chemical naluu' they are very
close to the ordinary brasses. rUr the determination
of electrical conductivity at hij^h teinpcraturcs, a
special apparatus was constructed which was checked
by determining the transformation tcni])eiatures in
iron and steel and corr paring the results with those
obtained by other methods.

Paris.

Academy of Sciences, Se])l ember 3.—M. A.
d'Arsonval in the chair. AllKd Errera : A theorem
of linkages.—Alexandre Rajchman : Tlie Kiemannian
theory of trigonometrical series.—AI. Puthomme :

Contribution to the study of the secondary X-rays.
Two metallic wires, in the form of a cross, give a
single sharp radiographic image, but if a metallic
screen such as a sheet of lead, be placed between
the X-ray bulb and the wires, then three images are
observed, one on each side of the initial image. The
two additional images are due to secondary rays
starting from the edges of the lead screen. Tlie fact
that a needle imbedded in the body may sometimes
give a faint extended image rendering it difficult to
locate is probably due to the same phenomenon.

—

E. F. Terroine, P. Fleuret, and Th. Strieker : The r61e
of the deficient proteids in supplying the minimum
nitrogen requirement. Experiments on the nitrogen
assimilated by growing pigs from ammonium citrate
and from gelatin. The amount assimilated varies
greatly with the individual animal. Gelatin proved
to be superior to ammonium citrate as a source of
nitrogen.—Mme. Randoin : Study of the vitamins
in molluscs. The presence of the antiscorbutic factor
in the oyster. From experiments on guinea pigs it

is concluded that the addition of oysters in suitable
quantity to a diet not containing vitamin-C is

sufficient to prevent symptoms of scurvy.—M.
Athanassopoulos : The tunny fish of Greece.
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Society of Public Analvsts (at Chemical Society), at S._J. H. Coste,
E. R. Andrews, and W. E. F. Powney : The Sampling of Coal; the
General Problem ami some Exiwrinients.—H. G. Stocks : A New Teat
for distinguishing Castor Oil. — A. E. Etheridge : The Volnmetric
Estimation of Vanadium in Steel.—0. L. Hinton and T. Macara : The
lodimetric pptermination of Sugars.

THURSDAY, Octobkr 4.

CHli.r the Royal Sanitary Insti;

oixiii... .... .,..^- ;.v.,.ili March: The Report «ji i..r v.:
relation to the Teaching of Biology in Schools.

Chbmical Society, at 8.—E. B. R. Prideaux and A. T. Ward : .\

of the Dissociation Constants of Weak Inorganic .^"•''

Boric Acid. Part II. Phosphoric Acid.—C. N. Hinsli i;.

Prichard : Two Heterogeneous Gas Reactions.—C. N. i:

C. H. Pricliard : A Homogeneous Gas Reaction. The ir.-nn.-.: [t-nii,-

1 osiiidii of Chlorine Monoxide. Part I.— R. G. W. Norrish and E. K.
Hil.al : The Direct Union of Oxygen and Sulphur.—W. R. Onnandy
and K. (' "- Note on Aqueous Formaldehyde Solution.—H.
Ha« l.'v n: s,and : The Interaction of Potassiom Tetroxide
with Ice ,1 te Sulphuric Acid.
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THrP.-^DAY. (I. T. .1 >i: ;.

L'NivK.Rsrrv CoLi !
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I,i>M..iN School OK l.v .-s.'" n.-. ... ...— .".. ,\iiii... ..r-..^,,..,:i..- . ii.-»surT-

iiiiiit 'M' Progress in Public Healtti (William Farr Lecture).
Univf.usitv CoLLEOF, at ."..IS.— Dr. T. G. Pinches: The New Babylonian
Creation and Flood Stories. (Succe'-r"-- - ^ ••-.^s on October Hand l.«.

Kino's College, at 5.30.—Prof. R. ." vali : The Position of
Physiology in Science and Medicin-*

FRIP .0.

University College, at ,".. .ret A. Murray: Primitive
Religion.
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The Imperial Conference and Natural
Resources.

AMONG the problems being discussed at the

Imperial Conference, now being held in London,

one of the most important is the development of the

natural resources of the British Empire, and this is

a question which can no longer be approached on old-

fashioned empirical lines. On the contrary, a success-

ful solution can be expected only if the whole matter

is put on a rigidly scientific basis.

The first need is for a scientific survey of each area

of the Empire as a possible home of man. The result

of such a survey would be a store of definite knowledge

as to (i) the various raw materials (food and other)

to be expected from each area, and (2) the extent to

which any area at present contributes its proper

share of such raw materials.

Two facts must, however, be faced before entering

on any such survey for any part of the Empire. One
is that the Empire is, politically and economically,

oceanic. We depend on the ocean not only for strategic

security, but also for economic and commercial pro-

sperity ; and our consciousness of this has tended

or tempted towards excessive dependence, in the

form of neglect of the tiny, but vital, home supplies,

until we no longer attempt to grow bread enough for

our needs during even a quarter of the year. Indeed,

Mr. Churchill's famous motor park is still a wilderness

of hulks cumbering some of the best wheat land in

England ; and across the Middlesex border from

Slough a housing authority thought that the best
" brick earth " in Middlesex was a good foundation

for brick cottages. We may agree entirely that
" working men had as much right as any one else

to the best land in the parish," and yet question the

suitability of " brick earth " for any house-sites and

resent its being alienated from its proper work of

providing food by intensive culture.

Space forbids detailed treatment of the homeland,

but the fundamental factors must be kept in mind.

In the first place, we ought to add 8,000,000 acres to

our arable area, and put 250,000 men on them ; then,

in any emergency, we could guarantee four-fifths of

the adequate minimum of wholesome and nourishing

food for all our people. Then literally some millions

of our people never taste a drop of fresh English milk
;

and the way to increase and cheapen the supply is to

increase our arable area. Denmark is so small and so

highly specialised that it scarcelygives a fair comparison.

But in 1913 even Germany produced 485 lb. of " bread "

per head of population (against our 90 lb.), and so had
only 25 per cent, of her farm area under grass (against

our 60 per cent.), and was able to rear one head of cattle

to the acre, while we reared only one to three acres.

Lastly, our method of raising meat is appallingly
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wasteful. It takes 48 lb. of cereals fit for human use

to raise one pound of l)eef ; even the pig, by far the

most economical converter, consumes 3,000,000 tons

cf " human " food to produce 250,000 tons of pork,

li.iin, and bacon. The saving of time and money

and ships, if we imported the meat instead of the food

for cattle, would almost pay our whole unemployment

dole ; and even the bacon, equal in quality to that for

which we paid Denmark about 30,000,000/. last year,

could be imported from our own tropical dominions,

for tropical bacon is as " firm " as English bacon,

if the pigs are given coconut in their food.

The British Empire, unlike other big empires, is

an epitome of the world, so that we have naturally

a climatic base for classifying natural regions ; and

we can distinguish half-a-dozen broad types. Each of

them has its appropriate products, and should be en-

couraged to produce these ; and the various areas, being

scattered over the whole world, have complementary

seasons. Of these broad types the most important

are the temperate, the Trade-wind, and the monsoon.

The temperate type, as seen in Canada, has marine

margins and continental interior ; and these marine

margins, whether dominated by snow, as in the east, or

by rain, as in the west, are specially timber areas and

should grow and market forest products. In 1922,

Canada produced very nearly 3,000,000 cords of pulp-

wood and more than 1,000,000 tons of newsprint ; and

yet just before theWar we were importing from Germany

more than twice as much wood-pulp as we imported

from Canada, and more than ten times as much paper.

The cleared forest is not suited either by soil or by

climate to the growing of grain, but makes admirable

pasture ; and exports should be in small, solid, and

imperishable form, e.g. butter and cheese. Canada

and New Zealand already send us 80 per cent, of all

our imported cheese, and Canada alone could supply all

our needs. Off each margin, a cold sea current is

exceedingly favourable to fishing, and on each margin

orchard trees flourish almost as well as forest trees.

Fish, fruit, forest, and dairy products are, therefore,

natural exports. The dry continental interior is

natural grassland with early summer rain, which is just

as favourable to grain-growing as the perennial rain of

the margin is to forest. Canada is now the largest

producer of wheat in the world—capable of producing

400,000,000 bushels a year.

Our Trade-wind areas are partly insular and partly

continental. The islands already produce the finest

sugar and coffee in the world, and have almost

unlimited possibilities in the way of raising fruit and

tobacco. They could easily produce all the sugar and all

the coffee that we need, and yet, in 1913, 90 per cent, of

our sugar and 85 per cent, of our coffee came from

outside the Empire.
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The continental part of the Trade-wind region is

mainly savana, capable of producing almost unlin.iitd

supplies of cattle and maize and tobaco), and in

areas already raising large quantities of cotton, to

which the slaw changes of Trade-wind climate are very

favourable, as they are also to tobacco. For example,

Nya.saland raises excellent " Egyptian " cotton on its

heavy soil, and equally good tobacco on its light soil.

If every native on this African savana was guaranteed .1

supply of " Salisbury White " maize, and was excused

his hut tax if he planted a certain area under cotton, the

British Empire would become the greatest producer "f

maize in the world, and in two years the African

savana would be sending us 2,000,000 bales of

cotton.

This question of cotton, however, is more important

in the monsoon region. India already rules the market

of the world for jute, tea, oil-seeds, and rice ; and her

population is of a very different type from that in

Africa. India is, therefore, the only area where thtf

can be an immediate increase of any product which

requires a great deal of labour ; but, uniortunately,

India, like Nigeria, being a monsoon area, gets its heat

before its rain—which greatly handicaps the quality of

many crops, especially cotton. In the meantime, India

raises the worst cotton in the world, so far as length of

staple is concerned, and \txy nearly the worst in the

world for yield per acre (85 lb.). But wherever cotton

can be grown entirely by irrigation, as in the north-

west, or where the rain comes before the heat, as in the

extreme south-east, there could be a very great increase

of " calico " cotton—our greatest need ; and India i-

not troubled, as Nigeria is, with a short growing-season,

which involves the natives in the necessity of providing

all food crops before thinking of growing cotton.

These scattered examples may illustrate the sort of

lines on which a geographical survey of the Empire

would proceed. Such a survey has been already

roughly made, and its results may be summarised as

follows :—The Empire can produce : (1) all the wheat

and oats, maize and rice, that we need, and most of the

barley
; (2) all the tea, coffee, cocoa, sugar, and oil-

seeds (margarine)
; (3) all the beef, mutton, pig, and

rabbit products that we need, and most of the leather ;

(4) all the wool, rubber, jute, and sisal, and fully half the

cotton ; and (5) all the most important constructional

and industrial timber. In some of these cases, the

Empire is already absolutely supreme ; e.g. tea, cocoa,

wool, rubber, and palm oil. All of them could be pro-

duced without a raising of price, probably with an

actual lowering of it ; and it is obvious that an adequate

minimum of all should be produced. Only in this way

can we get rid of a foreign monopoly, as in cotton, and

foreign control, as in maize and meat.

L. W. LVDE.
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Aitken's Scientific Papers.

Collected Scientific Papers ofJohn Aitken, LL.D., F.R.S.

Edited for the Royal Society of Edinburgh (with

Introductory Memoir) by Dr. C. G. Knott. Pp.

xxi + 591. (Cambridge: At the University Press,

1923.) 30s. net.

^HE late Dr. John Aitken bequeathed to the Royal

Society of Edinburgh a sum of loooZ. to be

expended in issuing a reprint of his more important

scientific papers. The work of editing the collection

was assigned by the Society to its General Secretary,

the late Dr. C. G. Knott, and the present volume is the

result.

Aitken's contributions to science and to its literature

extend over half a century, and include about a hundred

i papers contributed to various societies and periodicals.

[The subjects ranged over a remarkably wide field.

[Safety-valves on steam boilers, colour vision, glaciers,

Ithermometer screens, colours in the sky and sea, are

[only a few of the subjects dealt with beyond the main

fwork which occupied his attention for more than forty

fyears. The selection here presented consists of thirty-

eight of the more important papers, and has been made

[with great care. The volume, which includes a brief

taccount of Aitken's life and work, meets a real need,

(for in recent years the Royal Society of Edinburgh has

had to reprint some of Aitken's papers more than once.

The most notable contribution made to science by

[ Aitken was his study of dust in the atmosphere and of

I
the physical phenomena to which it gives rise. This

forms the subject of no fewer than fourteen of the

collected papers. He was drawn to the inquiry from

consideration of the phenomena accompanying changes

of state and especially of the acceleration of such

\
changes in the presence of " free surfaces." In his first

paper, on " Dust, Fog, and Clouds," he states his main

conclusion.

" Molecules of vapour do not combine with each other

and form a particle of fog or mist ; but a free surface

must be present for them to condense upon. The

vapour accordingly condenses on the dust suspended in

the air, because the dust particles form free surfaces

at which the condensation can take place at a higher

temperature than when they are not present. Where

there is abundance of dust there is abundance of free

surfaces, and the visible condensed vapour forms a

dense cloud : but when there are no dust particles

present there are no free surfaces, and no vapour is

condensed into its visible form, but remains in a

supersaturated vaporous condition till the circulation

brings it into contact with the free surfaces of the sides

of the receiver, where it is condensed."

Aitken was not the first to reach this conclusion, for

he had been anticipated by Coulier, whose results had
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been published five years earlier. But of the absolute

independence of Aitken's work there can be no doubt,

and his more extensive researches opened out the field

of inquiry in such a manner that his name will always

be associated with the subject. He proceeded in later

papers to develop it further, to describe ingenious

apparatus devised for counting the number of dust

particles (or rather, condensation nuclei) in unit volume

of air, and to state the results of a large number of

observations, in widely different conditions, on the

" dustiness " of air in houses, towns, open country, and

seashore, and on mountain heights.

The present writer heard Aitken giving some of these

papers to the Royal Society of Edinburgh, and had the

privilege of working at the subject under his guidance.

One was at first struck with the confidence with which

Aitken stated his results, but there was always the note

of reservation when a possible alternative was presented.

Looking back on these early days, and in the light of

later work, it can be seen that although his results

seemed straightforward and their interpretation ob-

vious, Aitken was troubled by the fear that something

more lay behind them. This is evident from his

guarded language in speaking of the arrangements for

filtering dust out of a sample of air and his insistence on

the readiness with which condensation takes place in

the presence of alkaline salts and sulphur compounds.

The fuller knowledge came later with Wilson's experi-

ments on the condensation of supersaturated vapour

upon the ions in a gas ; and evidence, collected together

in Dr. Simpson's recent Royal Institution lecture

(Nature Supplement, April 14), has accumulated to

show that condensation at or near normal pressure

takes place only on the hygroscopic dust particles. In

another direction, too, Aitken's work has been supple-

mented. His explanation of the production of fog,

especially the smoky fog of towns, was insufficient inas-

much as it (necessarily at that time) took no account of

those temperature inversions at comparatively low

altitudes which prevent the lateral or vertical escape

of smoke-laden foggy air. But he was more nearly

correct in his deduction that

—

" We must remind those who are crying for more

perfect combustion in our furnaces and grates that

combustion, however perfect, will not remove or

diminish fogs. It will, however, make them cleaner,

take away their pea-soupy character, but will not

make them less frequent, less sulphurous, less per-

sistent, or less dense."

Aitken's next contribution of importance was his

paper " On Dew " (1885), in which he showed that

deposits of dew arc produced by the condensation of

water vapour rising from the soil, and that the dewdrops

on grass are formed from water exuded from the pores
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of the leaves when the overlyinj^ air is already satur-

ated. His excursion into the dynamics of travelling

cyclones and anticyclones forms a less fruitful but not

less interesting portion of his work. By an experi-

mental arrangement of the ingenious kind that might

be expected from him, he sought to demonstrate the

flow of air into a region of low pressure. Inside, and

near the lower end of, a vertical metal tube, three gas

jets were lit and the lines of flow of air into the up-

draught in the tube were then studied. The spiral

motion was represented as being due to non-uniform

distribution of velocity in the horizontal plane through

the lower end of the tube. His theory was that anti-

cyclonic areas supplied descending and therefore heated

air to cyclonic areas, and also supplied " the cyclone

with part of the tangential force necessary for produc-

ing the spiral circulation so well known in cyclones."

Further, that

—

" the upper winds, circling from the anticyclones, and
to the cyclones, by moving more quickly, and by
moving at an angle across the lower air, tend to prevent

the latter rising, even although it be the lighter. The
effect of this ... is to drive the hot moist air lying

near the earth's surface to the circumference of the

anticyclone where it is picked up by the cyclone, and
as the spirally moving cyclonic winds also tend to

prevent the lower air rising, the hot moist air is swept
into the front of the low-pressure area . . . and it is

drawn into the centre of the depression and . . . forms

the core of the cyclone."

Sir Napier Shaw has pointed out, however, that the

difficulty lies in deciding whether or how far any ex-

periment such as Aitken's really reproduces the natural

conditions on the larger scale. To begin with, that

portion of the atmosphere within a cyclonic area has

no resemblance to a vertical column the height of

which is a dozen times its diameter ; its axis is most

probably not vertical ; it is not provided with a con-

stant heat supply at its base ; its core is almost

certainly not a mass of warm moist air ; and the distri-

bution of temperature is not symmetrical about its

" centre." Lastly, the whole system moves in a field

of force the characteristics of which are not altogether

simple. Thus, although Aitken's experiment forms an

ingenious illustration of eddy motion in a fluid, his

theory of cyclonic motion has not done much to advance

the subject, except that it has stirred up the interest of

others in the matter. Recent years have brought

additional information, but the end is not yet ; nor

will that be reached without more extensive exploration

and study of the first six or eight kilometres of the

atmosphere lying over and within cyclonic areas. This,

perhaps, is the greatest need of the meteorology of

to-day.

Notice must be taken of the admirable sketch of
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Aitken's work, drawn up by the late Dr. C. G. Kn<it!

He shows Aitkcn as a typical example of the priv;i-

scientific inquirer

—

a class to whom British scieti

owes much. With ample private means, he pursti-

his inquiries in his own time and in his own way, hapj

in freedom from those distractions which seem 1:

separable from the o<:cupation of official position. I

'

did his work because he loved it ; he sought for t i

truth because it was " something true and good !

ever, not the mere outcome of craft or expediency.'

Dr. Knott's editorial work has been done with ca:

and discrimination. But a melancholy interest attaches

to it, for the date of his imprimatur shows it to have

been the last piece of work in a long and useful life.

A. r M

A Zoological Tribute.

Bydragen tot de Dierkunde. Uilgegeven door iiet

Koninklijk Zoologisch (Jenootschap Natura Artis

Magistra te Amsterdam. Feestnummer uitgegeven hij

gelegenheid van den "josten geboortedag van Dr.

Max Weber, oud Hoogleeraar in de Zoologie aan

de gemeente Universiteit te Amsterdam. Pp. 342.

(Leyden : J. Brill, 1922.) 25 guilders (2/. is. Sd.).

TOWARDS the end of last year the Royal Zoo-

logical Society Natura Artis Magistra of Am-
sterdam issued the twenty-.second number of its

publication, " Bydragen tot de Dierkunde " (Con-

tributions to 2^ology), on the occasion of the seventieth

birthday of Prof. Max Weber. To this large volume

no less than forty-four zoologists have contributed

papers on various subjects, and all thus unite, each

in his own way, " to weave a small leaflet into the

wreath which his adorers, friends, and pupils offer

him on this festivity."

As the table of contents itself includes a considerable

number of papers, it is easy to understand that we

cannot possibly give a summary of each contribution

in particular, for such an account would exceed the

limits of the space available in Nature. We must

therefore content ourselves with mentioning those of

special interest, first to the distinguished zoologist to

whom the collection is dedicated, and next from the

point of view of science.

No more sincere admiration of Weber's investiga-

tions of the fauna of the Dutch East Indies, and

his endeavours to establish scientific collaboration

between the colonies and the motherland, can be

expressed than is done by Koningsberger in his partly

historical, partly modem, consideration of biological

research work in Dutch Asiatic colonies. The zoo-

geographical problems of this archipelago, which have
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occupied Weber's interest since his first explorations

in those regions^ .now nearly forty years ago^ furnish

the reason for Hugo Merton's contribution^ a paper

Zur Zoogeographie der Aru- und Keiinseln," resuming

the results of his own scientific expedition in this

interesting eastern region which shows such relationship

to Australian fauna.

?he connexion with the fauna of British India,

lied several years ago by the scientific staff of

Indian Museum at Calcutta, induced Annandale

choose as his subject a discussion of the " Marine

lement in the Fauna of the Ganges." The bio-

of such intermediate territories between normal

hesh-water and real sea-water has always been a fairly

difficult subject for comparison in difterent areas, and

this may be partly attributed to the lack of agreement

'" the use of the expression " brackish water."

An attempt to suggest some unanimity has been

made here by Redeke :
" Zur Biologic der nieder-

landischen Brackwassertypen," Following Einar Nau-

mann's investigations of the food-salts of the aquatic

organisms, Redeke based his division of the con-

ditions of life in brackish water on so-called chlorine

spectra. These pages should be of special interest to

several British zoologists. The most important divi-

sions are :

Fresh water, up to loo milligrams per litre.

Oligohalin (slightly bracJcish), loo to looo milligrams per litre.

Mesohalin (brackish), looo to 10,000 milligrams per litre.

Polyhalin (very braclcish), more than 10,000 milligrams per litre.

Several species are mentioned that are typical for

each salinity. I hope British zoologists will adopt

these divisions also—or propose better ones.

As the volume is dedicated to the greatest living

Dutch zoologist, we are not astonished to meet a

number of papers which are more or less in close

relation to Weber's own fields of investigation. Thus

his friend, L. F. de Beaufort, gives " Some Remarks

on the Anatomy of the Melano-taeniinae," those

remarkable fresh-water fishes of Australia and part

of the neighbouring archipelago. A fine Rontgen

photograph shows their peculiar skull form, with the

characteristic protruding mouth caused by the shape

and position of the prsemaxillae.

H. C. Delsman opens here a series of studies on the

'li \elopment of larval fish of the Java Sea and sur-

rounding waters, carried out in the laboratory for

marine investigations at Batavia. This branch of

nee may have a successful future for purely scientific

us well as for economic purposes, as hitherto it has

been very little studied in tropical seas.

The director of the Zoological Garden at Amsterdam,

V. Kerbert, contributes from his rich collection and

his long experience a survey of what we know about
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pregnancy, birth, adolescence, and lifetime of Hippopo-

tamus amphibius, observed in the different zoological

gardens of Europe.

Only a short time before his death, Kukenthal

drew up the results of his study of a fcettis of the

Greenland Right Whale, " Die Brustflosse des Groen-

landswales, Balcena mysticetus L." The study of these

largest of mammals is a territory on which Weber

and Kukenthal often met, and more than once has

been the subject of sharp controversy as well as of

sincere appreciation.

We now pass to those papers which are more

distantly related to Weber's personality or to his own

scientific work, and as such can only be regarded as

the outcome of the focus of the authors' immediate

interest. They fall into two chief groups : systematic

and anatomical-phylogenetical. De Meyere on Javanese

agromyzines ; Doderlein on the genus Calliaster ; de

Man on marine nematodes ; Eigenmann, Metzelaar,

Clark, Nelly de Rooy, and Horst ; indeed, they are not

the least of zoologists who work as " mere" system-

atists. An admirable paper on " Repeated changing

of Body-forms in the Course of the Phylogeny of

Teleosteans " has been contributed by Abel. Here

again we are astonished at the author's " biological
"

treatment of a subject so dead as the palaeontology

and phylogeny of extinct fishes.

Dollo, in his own way of discussing matters, gives

a survey of some of the remarks and opposition

offered against his theory of evolution, dealing here

with the secondary nectonic life of Pristis and Cerato-

ptera and the rolling back of the curled shells of fossil

tetrabranchous cephalopods . According to Dollo, these

instances are but secondary adaptations accomplished

along another way.

Finally, we wish to direct attention to Dubois'

paper on the question whether the brains of domesti-

cated dogs have increased in volume in comparison

with those of wild races of dogs and foxes. He has

worked out accurately the results of his measurements

and weighings, and concludes that, contrary to the

usual opinion that domestic animals should have

increased in brain weight, tame dogs at least are

provided with smaller brains than their wild congeners.

From the fourteen contributions to this work

written in the English language reference can be made

only to that of R. F. Scharff " On the Origin of the

West Indian Fauna "—a complicated problem.

The volume is attractively illustrated, the first

full-page being a fine portrait of Weber. Paper, print,

and illustrations are fully up to the usual standard

of the publications of the firm of E. J. Brill, of Leyden.

W. G. N. VAN DER SlEEN.

O I
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(4) Dr. Falk's book on " Catalytic Action " has not

lieen written under the authority of the American

Chemical Society, although it is issued by the same

publishers, and it differs in style from the monographs

fcviewed above only in the absence of the Society's

iprint and general introduction. Dr. Falk has

;ently published a book on " Chemical Reactions "

which he lays stress on the formation of intermediate

Idition-compounds ; he represents these by enclosing

le formulae of the reacting substances in large square

Ibrackets, similar to those used by Werner to represent

co-ordinated complexes. The present volume is in the

^main an interpretation of the phenomena of catalysis

[on the basis of this theory.

The theory itself lacks the preciseness of Werner's

|theor>' of co-ordination, and does not lead to any

marked simplification of the task of explaining the

phenomena of catalysis. In this respect it is indeed

less helpful than the crudely mechanical theories of

adsorption which have so clearly proved their utility

in recent years, and are described in the tenth chapter

of this monograph. The author states in his preface

that he has not attempted to cover the whole field of

catalytic reactions, but has discussed only sufficient

cases to illustrate his own particular point of view.

Since this point of view is not especially helpful, the

ordinary' student would probably be well advised to

use a text-book written from a less specialised aspect

;

but research-workers on catalysis may well find fresh

inspiration in a novel way of looking at familiar facts.

Characters and History of the Ferns.

The Ferns {Filicales) Treated Comparatively with a View

to their Natural Classification. By Prof. F. O. Bower.

Vol. I : Analytical Examination of the Criteria of

Comparison. Pp. x + 359. (Cambridge : At the

University Press, 1923.) 305. net.

TirE puI)lication of the present volume is of peculiar

interest to all who seek to understand the inter-

relationships of li\in,u organisms. Consisting, as it

does, of some 360 pages of beautifully produced and

liberally illustrated matter, this book is indeed a

literary effort of which both author and publishers may
well be proud.

It has been Prof. Bower's, intention to present not

mly a reasoned statement of the relative value of the

riteria on which the systematic grouping of the ferns

must for long be based, but also to indicate for them

probable relationships with other primitive phyla, and

thus to render the comparative study of their phylesis

' ontributory to still wider views on the descent of land-

iiving organisms. The present volume deals primarily

with the criteria of systematic comparison themselves.
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Presenting as it does for the first time in the history ~of

the literature of plant-systematics a fully co-ordinated

and closely reasoned statement on the values ascribed

to the characters considered, it forms a conspicuous

landmark in the progress of systematic thought and

writing.

On the criteria drawn from the widest study of

external form, cellular segmentation, leaf venation,

the vascular system of the shoot, dermal appendages,

the position and structure of the sorus, indusial pro-

tections, the characters of the sporangia and spores,

spore-output, the morphology of the prothallus, the

position and structure of the sexual organs, and the

embryology of the sporophyte, the author's rebuilding

of the systematics of the ferns in the second volume

will largely rest. It is not too much to say that in this

book Prof. Bower has valiantly endeavoured to formu-

late anew standards of phyletic comparison whereby

a new and more reasonable order will arise out of the

chaos to which fern-systematics had been reduced.

A chapter is devoted to each criterion considered, and

a comprehensive and carefully chosen bibliography is

in each case appended, chosen with the author's full

knowledge of the literature of his subject.

Varied as are the ways whereby we arrive at our

conclusions, our most absorbing interest, and indeed our

ultimate aim in the study of living organisms, lie in the

determination of their inter-relationships. It is safe

to assert that for the past generation the only method

open for a reasonable understanding of the phylesis

of any group of organisms has been the morpho-

logical method. This Prof. Bower has followed with

admirable persistency and foresight throughout a

lifetime of active research. That the results have

fully justified the means cannot for a moment be

doubted. To arrive at a reasonable grouping of the

ferns from the comparative study of their characters of

form, structure, and reproduction has been the avowed

aim of the author for many years. That the meaning

of the characters themselves expressed in form and

structure still escapes us will be readily granted. For

many who have not followed his phyletic method, the

absence of a final interpretation of structural characters

may seem cause for delay in the acceptance of the

relative value of the characters discussed, and indeed

of any wide application of the conceptions of the

relative primitiveness or advancedness at which the

author has arrived. Instinctively, one revolts against

the idea that hairs must be the expressions of relatively

primitive characters, while scales, on the other hand,

are indicative of advance, even though the author has

conducted with consummate skill a special pleading of

the case, supported on broad grounds by the illuminat-

ing evidence of fossil-history. That priniiti\e ferns
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vascular system of the axis. iIm \. n,.,,..,, ... the leal.

and the gametophytic generations ; lor aUhou<;h wr arc

now in possession of the fullest knowledge of the

distrihiiiion and structure of vascular tracts and of the

omanisaiion of the sexual generation of many ferns, we

still know nothing of the meaning of roiidu'ti\e tissue

in the ontogeny of any organism, or of the true values

to be assigned to the gametophytes of any fern whi( h

may figure in a systematic discussion.

In the hands of a less skilful writer and pleader the

conceptions of '' biological ])rot)al)ility " which underlie

the author's treatment of structural characters might

seem less alluring than they do in the pages ot this

volume. The weakness of the morphological method

lies indeed in its inherent inability to explain the

characters considered. It must always be so, until

a closer co-operation has been secured and persistently

maintained between morphological and physiological

investigators. Its strength lies in the knowledge that

for long it must remain the sole avenue to wide general-

isations on phyletic relationships. To its weaknesses

and to the tentativeness of the conclusions secured by

morphological study alone, the author of this work is as

fully alive as is any student of phylogeny who would

arrive, at some distant period, by physiological inquiry

at a reasonable understanding ot anv life-process.

The ver)^ doubts and fears which the consideration of

this book must naturally arouse for those who have not

employed the author's methods are, however, integral

parts of its purpose. We are on the eve of new departures

in morphological inquiry, in which a closer alliance

between the pure physiologist and the morphologist

will be secured. It is good, then, to have this treatise at

this time providing the sum of knowledge in a branch

of biological science so admirably condensed, and the

philosophy which has grown with it so skilfully and so

clearly presented. The day of the formal morphologist

is past : the day of the causal morphologist is already

with us. It may yet be possible to present a work in

which a chapter ori " the habit and habitat of ferns
"

will form a satisfying conclusion to the treatise as a

whole, for these are the expressions of the sum of the

characters with which the author has dealt so ably.
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Amonc. noteworthy pa'" '^ -' »'" <' 'lupment of the

circulatorv svstem b\ H. Woollard,

Morem e R. Sabin, anu -iiri-. im.-, volume contains

an inii)orlanl (untributioii by Charles A. Doan to the

solutmn ol the i)rol>lem ot tlie bone-marrow circulation.

1 lis method of iiuestigatioii u as general injection, under

a pressure of 130 mm. of mercun,', with an Indian-ink

solution, of the vascular system of about forty pigeons.

\\\ this means he ( laims to iia\e brought to light the

existence ol an exteiisixe ( ai)illary plexus connectmg the

branclus ot the sinusoidal. \ enous elements, arranged

in luits. which jtrobably form the active, functioning

vascular bed ut tlie bone-marrow.

It is suiiuesled that the normal slate of iht.se blood-

channels, which must be studied in hypoplastic

marrows, is one of collapse. This view the author

correlates w ith his conclusion that the vascular system

of the bone-marrow is a ( losed system, and with

Drinker's discriminatim: statement that red cells are

apparently found outside the blood-stream, and enter

the moving current as a result of growth pressure, but

that their extravascular origin is not implied by this

presentation of the tacts. It is clear that the capillar}-

system described would add to the endothelium of the

larger vessels the amount represented in a close and

extensive network throughout the marrow. In the

liL;ht of this, Sabin's work •' '' Tigin of blood-cells

in tile chick emt>rvo is re\

:

-he venous sinusoids

of the author's text are tlie :-n:r-.s capillaries of most

other writers. There is much to recommend the new

term. Another j)oint of int
'

" r~

description of the relation bet

marrow and those of the ]ierio>uum. ami <-; ihe com-

pact tissue of the diaphysis.

Die Vegetation der Erde. Her.

Engler und Prof. 0. Drude. ^ I'jlanzcnuctt

der^bolivischen Anden :ird / '-rn Vorlandes.

Von Prof. Pr.Th.l! ';.. \ in -- -
^

-

W. Engelmann. iQ-\; '; ^^o mcii-k-

The first part of the work under \v with the

physical geography of Bolivia, a lounu; . omprising

both high Andean tableland and moist tropical forests.

This is^preceded by a short account of the various
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botanical expeditions to Bolivia^ one of the most
important being that of Weddell, which led to the pub-

lication of his classical " Chloris Andina." Dr. Herzog

has made two expeditions himself^ and the book before

us is largely based on his own extensive travels and
observations.

The second part is divided into chapters dealing with

the several groups and families of plants which com-
.prise the flora. The characteristics of the formations

ire described and a brief account of the different eco-

logical regions found on the west and east sides of the

[Cordillera and in the high Andes is also given.

In the third and largest part, the types of vegetation

and the history of the flora are more fully dealt with,

and throughout the book there are numerous good text

figures showing the different types of vegetation from

the low lands of the Gran Chaco, the eastern edge of

the Cordillera, the Savanna region of Santa Cruz de la

Sierra, and the vast high Andean region which has so

remarkable a flora. There is also a useful short chapter

on the cultivated plants of Bolivia, and three vegetation

maps and plans conclude the volume. Throughout the

book the author indicates the affinities of the flora to

the floras of adjacent and distant countries.

(i) ^ Text-Book of Dental Anatomy and Physiology. By
John Humphreys and A. W. Wellings. Pp. viii +
323. (London : E. Arnold and Co., 1923.) 165. net.

(2) A Manual of Human Anatomy for Dental Students.

By R. Bramble Green. Pp. xi + 263. (London:

Benn Bros., Ltd., 1923.) 18^. net.

Within its necessary limitations, each of these books

is admirable. Half of (i) is devoted to comparative

dental anatomy, being a well-written and straight-

forward account of an intricate subject which may be

expected to contribute considerably to the education

as well as the instruction of dental students. If it

fails at all it is when too great a desire for the brief

and definite leads to such statements as that " the

adoption of the erect attitude led to the perfecting of

the hand, that marvellous piece of mechanism by which

man's progress became assured, and in consequence of

this came the increase in cranial capacity and intel-

lectual development." Such a statement, moreover,

does not represent current views. The less general

matter is excellent.

(2) Mr. Green has filled a gap in the series of text-

books. His account of the salient features of human
anatomy is well arranged and well illustrated, and he

has shown great discretion in necessary omissions.

The ligaments called " alar or check " in the text are

marked " accessory " in the corresponding figure

;

but mistakes are few.

Die Pfeilgifte : nach eigenen toxikologischen und ethno-

logischen Untersuchimgen. Von L. Lewin. Pp. xi +
517. (Leipzig: J. A. Earth, 1923.) Grundzahl

:

13 marks.

Dr. Lewin's monograph on arrow poisons is one which

neither students of toxicology nor those who are inter-

ested in primitive science and methods of warfare and
the chase can afford to neglect. Its comprehensiveness

and careful attention to minute detail are such that it

is not surprising to learn that it is the product of some
thirty years' study and research. In an introductory

chapter he surveys briefly the early use of poisoned
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weapoils, which were well known to the ancients and
may, the author thinks, go back so far as late palaeo-

lithic times, if, that is, his explanation of certain

grooves in Magdalenian bone implements is correct.

He then goes on to describe in detail the various forms

of poison, both animal and vegetable, in use in all parts

of the world, including Europe in early historic times.

Not only does he deal with their preparation, but he

also considers their chemical composition and gives the

result of experimental observations of their effects and
the length of time in which these effects are produced.

Special attention has been given to the well-known
Upas or Ipoh poison of the Indonesian area and the

curare of South America, and in both cases interesting

accounts of these poisons are quoted from early

travellers.

A Naturalist in Hindustan. By R. W. G. Hingston.

Pp. 292 + 10 plates. (London: H. F. and G.

Witherby^ 1923.) i6.y. net.

Imbued with the spirit of Fabre, and possessing much
of his ingenuity and accuracy, Major Hingston gives a

fascinating account of some of the ants, spiders, and
dung-burying beetles that he has watched and sub-

jected to various experiments in a small patch of jungle

in the Fyzabad district. Of the many good things

that he sets before us perhaps the most interesting are

his observations on the power of communication with

one another that is possessed by ants, and on their

sense of direction. That an individual Phidole ant

having found treasure afield is able on returning to the

nest to send forth direct to the treasure and unescorted

an army of its fellows, compels our wonder. The
author, however, shows convincingly by reference to

other species how in all probability this amazing faculty

has been evolved from very simple and perfectly

intelligible beginnings :—guidance of one follower by
actual touch along the whole route is the starting point

;

progress towards the complex phenomenon exhibited

by Phidole depended on successive refinements of the

olfactory sense. That sense of direction is possessed

seems proven by the experiments cited ; but "it is

quite inexplicable to us."

La Chimie et Vindustrie. Numero special, mai 1923.

(Congr^s Exposition des combustibles liquides.)

Pp. 852 + xcii. (Paris : 49 rue des Mathurins, 1923.)

n.p.

La Societe de Chimie Industrielle organised in the

month of October 1922 an International Congress on

Liquid Fuels, which appears to have fulfilled the objects

of the Society. A very large number of scientific and
practical problems, due for solution, were discussed

by the members of the Congress. The results of their

labours are seen in the 800 pages of this volume,

which in effect becomes a text-book illustrative of

current procedure in the winning and in the utilisa-

tion of liquid fuels. Much is said of the prospect of

future supplies, but little can be known with certainty

in view of the doubtful duration of the yield of known
wells and the unknown possibility of the discovery of

further oil fields. So small an area of the world has

yet been surveyed, and so little is known of the origin

of the various oils, that the time is not yet ripe for the

formation of broad policies. A watchful, waiting

attitude is the only scientific one.
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Letters to the Editor.

[ The hiiitor does not hold himself responsible for
opinions expressed by liis correspondents. Neither
can he undertake to return^ nor to correspond "with

the writers of, rejected manuscripts intended for
this or any other part of Na'IURK. No notiie is

taken of anonymous communications.]

Correlation of Upper Air Variables.

1 DO not see that Prof. Mahnlanobis (Nature,
September i, p. 323) has given any goo<l reason for
the statement that the correlation coefTicients that
1 have obtained from the EngHsh balloon ascents are
to be taken as the upper limit of what is p)ossible,

excepting that Capt. I)ouglas working on a different
system in one specific instance has obtained a lower
value. I freely admit they may be wrong ; unless
one luis a very large sample one always has to reckon
with the casual error of a correlation coefficient, but
there seems no rea.son why I should not equally well
accept Dr. Chapman's conclusion that they are too
low.

Taking Prof. Mahalanobis's equation (i) (Memoirs
of the Indian Meteorological Department, vol. xxiv.,
pt. ii., p. 12), transposing it somewhat, and re-
arranging, we get the following expression for the
correction for the observational errors :

•''
I

I

' liv' f ,v,\ ^o« *'j:,Vi ~bx
I

.S. /

-\r ir '"-r
'*^*

where x and v denote the true departures from the
mean, ;r, and Vi the observed departures, and a and b
the errors.

Let us take -the special case of the correlation
between pressure and temperature at a fixed height
between 4 and 8 kilometres. Here r^ ^ is equal to
0-85 and the ratios 5„/Sx and s^ls, are known to have
a value of about 1/5.

Substituting approximate numerical values the
correction is

o-2o(o-85r„, 4 o-85r„, - >-„, - r^^) +o-04(o-85 - r,j)

-o-o2(»'„-ytJ2.

Owing to its comparatively high numerical co-
efficient the first bracket is the important one, and
a negative correction requires that r^^ and r^, should
be negative and r^y and r^, positive. I can see no
reason why the correlation values should be anything
but casual ; they will certainly be small. Moreover.
X and y are positively and highly correlated and
therefore r^x and r„, are likely to have the same
sign ; so are r^t and r^y, hence it does not seem
likely that the term can supply a large correction
either positive or negative.

In the second bracket the coefficient Ta^ is certainly
positive for the special case where a and b refer to
the errors of temperature and pressure at about 6
kilometres height. This is apparent because r-, is

calculated by Lagrange's formula and a positive value
of (a) increases the value of yi and therefore increases
(6), but the casual error of Vi due to faulty cahbration
or incorrect working up will prevent the correlation
between a and b being as high as 085 and the term
will be positive. The third bracket is the square of
a small quantity multiplied by 0-02 and is insignificant.
Thus it appears probable that on the whole the com-
puted correlation coefficients are somewhat too low.

i
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There can be no reasonable doubt that the corr«

:

tion I>etwecn certain variables in the upper air
very high, and any theory of the genesis of cvf In;

and anticyclones to be satisfactory must ace
such correlation.

I should like to add that I have never thuu,
that the seat of atmospheric disturbances wan in

•

:'• *
: 'icro, but, since upi>er air obscr\

lablf, have held tnat the winds <'

ci.. .M.ii.oii in the upper part of the tn>'

responsible for the formation and mrii

cyclones. This fits in sati^f '"'•• 'v with i.i. ivi>...

variations of temperature.
Hen.son, Wallincfonl, I3erk-

\V. H. Dines

Greek Orthography In Scientific Nami'^

It is difficult, as corresp)ondents in Nati hi. ii.im.-

noted, to preserve orthography in scientific names
derived from the Greek. A good example of the con-
fusion which has been allowetl to become inevitable
occurs in the similarity of the generic title of two very
dissimilar shrubs. Chionanthus Virginica has been
named from X"^*"—snow—because of the masses of
white blossom it bears at midsummer ; while Chimi
anthus fragrans, flowering in midwinter, ought to 1>«-

written Cheitnonanthus, from x"A'w*'. winter. To
each of these Greek generic names a Latin adjective
has been tacked, which serves to distingin
species, but may offend the .scholar.

Hi.Kiu Ri Maxwell.
Monreith, Whauphill,

Wigtownshire, N.li.

X-Rays and Crystal Symmetry.

It has long been recognised that angular measure-
ments do not always carr>' one beyond a determination
of the system, and that other methotls of investigation
are needed if the crystal is to be assigned to its class
of symmetry. But different methods do not always
give the same result, so that some principle of dis-

crimination has to be adopted. In the past the
principle universally applied has been that of greatest
common measure, the crystal being correspondingly
relegated to the highest class, the symmetry of which
is common to the various symmetries observed (in

most cases this leads to the lower of two observed
symmetries, since the symmetry of one is generally
wholly contained in that of the other). It must be
noted that all class assignments are provisional and
liable to modification (necessarily in the direction of

lower symmetry) as new evidence is forthcoming.
The above symmetry has hitherto always been

regarded as the true symmetn>- of the internal struc-

ture. This \dew has been somewhat questioned by
E. T. Wherry- (Atner. J. Sci., 1922, vol. 4, p. 237) and
repudiated by R. W. G. Wyckoff {ibtd. vol. 3,

p. 177 ; vol. 4. p. 469). It is much to be regretted
that considerations of space prevent any discussion
of Wherr\-'s paper, for it is in many ways suggestive.
The issue raised by Wyckoff is, however, more clearly

defined. As a result of a renewed X-ray examination
of sal-ammoniac he finds that there is no possible
model which will simultaneously satisfy Tschermak's
symmetry, deduced from surface studies, and the
X-ray data (a model can be found to agree with either

of two higher symmetries, the ambiguity arising from
an impossibility of placing the hydrogen atoms on
account of their small scattering p)ower). This leads
to an entirely new definition of symmetry, as being
that of the constituent parts (the atoms) as revealed
by X-rays. The evidence of such surface phenomena
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a.s face development, etch figures, and the hke, is

discussed and finally dismissed as untrustworthy

—

apparently on the sole ground that some crystals are
known to exhibit different geometrical symmetries
when grown or dissolved under different conditions.

An examination of Wyckoff's and Tschermak's
japers would seem to leave no doubt concerning an
~|tual clash between the two symmetries, but as

lyckoff's explanation is quite unacceptable I would
scuss it here and add a few suggestions, which may
itribute towards an eventual solution to a problem
great complexity.

[The question, whether symmetry of structure (there

no other real symmetry) can be deduced from sur-

:e observations, revolves round the following typical

3e, in which observations on etch figures can well be
lifted, for dissolution is the inverse of growth,
long the faces exhibited by a certain orthorhombic

Ibstance are those of a right tetrahedron, sometimes
nit not always accompanied by those of the corre-

'
I live left tetrahedron. In the former case the
-Ninmetry appears to be holoaxial, the crystal belong-
ing to the category of .enantiomorphous figures

;

while in the latter case the symmetry is apparently
holohedral, and the crystal is identical with its mirror
image. Even in the case of such apparently ambigu-
ous evidence the crystallographer believes he can
determine the correct symmetry of structure.

In any crystal having the lower symmetry, similar

directions occur in sets of four, geometrically expres-
sible as normals to a tetrahedron. This offers a
simple structural interpretation of the observed fact

that if the conditions at the surface are suitable

for the appearance of one facet, the other three
are simultaneously developed. In other words, the
structure is controlling the surface. But the con-
ditions may simultaneously be favourable for a reveal-

ment by the structure of another set of morphogenetic
directions—with the production of the left tetrahe-
dron. The definitive choice of the lower symmetry
is still seen to afford a simple correlation between
structure and surface. Now consider the implication
of the selection of the higher symmetry, demanding
the structural subsistence of similar directions in

groups of eight instead of four. The simultaneous
appearance of the two tetrahedra is accounted for,

but not the occasional development of the right
tetrahedron alone (or alternatively of a left tetrahe-
dron alone, if this ever occurred). There is no longer
any simple explanation for a tetrahedral development,
as opposed to a development of four facets at one end
of the crystal (hemimorphic), or of three facets at one
end and the fourth at the other. The possibility of
'correlating form and structure vanishes just as utterly

^ if the crystal were bounded by an irregular or
urved surface.

.\ow the above substance, like thousands of others,

lows no trace of curvature but obeys Haiiy's Laws of
\ mmetry and of Simple Multiple Intercepts. Some
rystals are, however, known which are partly bounded

iiy plane and partly by curved faces, and the question
naturally arises whether such curved boundaries
Imit of a simple structural interpretation. For-
mately, the invention of the two-circle goniometer
l>ormits of the exact exploration of a curved surface,
nul a recent observation in the Oxford laboratory may
now be put on record. A substance closely allied

to the one already discussed, in addition to plane facets
of negligible symmetry import, exhibits large curved
tracts arranged tetrahedrally. Moreover, there are
' wo kinds of crystal, the curved tetrahedron of one

•ing the mirror image of that of the other. If the
r\'stals were mixed together, they could be separated

l>v hand. It is evident that the apparently irregular

boundary of certain crystals is being reduced to the
same rule of law and order as is obeyed by the plane-
faced crystals of the text-books.
Such results as the foregoing are held by a growing

body of X-ray workers to have no exact structural

implication, being contaminated, as it were, by the
non-crystalline influence of the surrounding fusion,

solution, or vapour. It therefore seems desirable to
press the argument home into the structure. Exactly
seventy-five years ago a young crystallographer was
examining a problem that had long vexed several

Academies of Science. The problem had in fact been
pronounced insoluble only three years previously,

but the tiny tetrahedral facets, occasionally observed
in certain crops of crystals and not in others (a fact I

know from experience), proved sodium ammonium
" racemate " to be an impostor, being in fact a
conglomerate of d- and /-tartrates. In this way
Pasteur showed there is something of unimpeachable
integrity on the surface of a crystal : something
which when properly interpreted can be made to found
a new province of a science dealing with liquids and
vapours.
But this is not all. A later (as also an earlier, but

forgotten) advance in the classification of crystals led

to the recognition that out of thirty-two classes of

crystal symmetry, there are eleven enantiomorphous
classes : namely, the asymmetric class of the anorthic
system, the tartaric acid class of the monoclinic, the
Pasteur class of the orthorhombic, and two classes in

each of the rhombohedral, hexagonal, tetragonal and
cubic systems. It follows indubitably that every
substance which is optically active in solution belongs
to one of those classes. Happily, the most important
systems statistically are the first three mentioned,
and a recent count has shown that some 420 structures
(an isomorphous group being regarded as one struc-

ture), representing 93 per cent, of optically active
substances on the crystallographic record, are thus
definitely known as to their class of symmetry. There
are possibly two thousand more, lying indetermined
in the specimen cupboards of the chemist for want of

a crystallographer on the staff to examine them.
(Parenthetically, I would point out that Shearer's rule

could well be tested by an X-ray examination of those
substances, which in solution have a truly asymmetric
configuration. If, for example, the anorthic tetra-

hydrated acid strontium tartrate were found to
contain more than one molecule to the unit of structure
—or seignette salt more than four—the rule would be
infringed.)

Unfortunately the Pasteur generalisation is not
applicable to all crystals, so that a careful examination
of the surface, eked out by a determination of certain
physical properties, is still demanded for the great
majority of substances, namely, those inactive in

solution and, owing to a certain limitation, those
which are only active in the crystalline condition.
The above will, perhaps, be sufficient to show that

surface studies lead towards a real knowledge of
crystal symmetry, provided they are interpreted by
the principle of greatest common measure. In
individual cases the knowledge may not be complete
at the outset (every determination being in a sense
provisional). It may have to be modified with
accretion of evidence, in which connexion it is a liighly

significant fact that whenever there has been such a
modification in the past, as a result of a study of such
structure properties as pyro-electricity or optical
activity, the modification has always been towards a
lower symmetry, i.e. towards a symmetry which
experience proves might etjually well have been offered

(if only on one occasion) by the surface, if the crystal

had been grown or dissolved under a greater variety
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of conditions. On the other hand, the symmetry
demanded by the X-ray work on sal-ammoniac is

higher than that of the crystaliographer. It is,

therefore, not the crystal symmetry (the complete
physico-chemical symmetry on which crystallography
and its offshoot stereochemistry are based) but a
pseudo-symmetry—a phenomenon with which the
crystaliographer is familiar in other connexions. It

may accortlingly well be termed X-ray symmetry,
in order to distinguish it from other pseudo-sym-
metries.

Now, whatever may be the true cau.se of this X-ray
symmetry, the explanation given by X-ray workers
is singularly unconvincing. So far from harmonising
a previously organised body of fact and interpretation
of proven wortli with the new results, the explanation
relies wholly on the data obtained from the X-ray
tube, and discounts the value of surface evidence,
almost on principle—for however ambiguous surface
evidence may be m certain crystals, it cannot be fairly
held to apply to sal-ammoniac, in which plane faces
of growth, the run of their striations, and the orienta-
tion of etch figures all demand the same class of
symmetry. It is surely obvious that the real explana-
tion must take equal cognisance of all well-established
facts, including those collected by the aid of the
goniometer, microscope, polarimeter, and, last but not
least, the test-tube, all such facts being apparently
equally precious in this province of crystal symmetry.
The problem is to evaluate the results from all these
instruments without unduly elevating or depressing
this or that section. My own view is that the ultimate
solution awaits the discovery of a new method, which
shall tell us as much about the chemical aspect of
crystal structure as the X-ray method does about its

physical side. Thus warned, a reader will not expect
too much from the following paragraphs.
As a preliminary, it seems necessary to clear up a

widespread misapprehension concerning the results
of X-ray investigation. It has not infrequently been
stated that the recent work on organic compounds has
proved the existence of the molecule in the crystalline
condition. I do not know how this misapprehension
arises, for a perusal of Sir William Bragg's original
paper, in this domain, shows that the molecule is

assumed as a working hypothesis. The real position
is that the X-ray method can scarcely ever be expected
to prove molecular structure. It is now generally
accepted that the origin of X-rays (as also the seat of
their diffraction) lies near the nucleus, and not in the
few peripheral valency electrons which provide an
occupation for the chemist. The X-ray method has
the defect of its qualities : in revealing the atomic
positions in a crystal, it ignores the molecular aspect
completely. In the case of naphthalene the method
rev'eals the presence in the crystal of pockets, each
containing a mass of material having the composition
C20H16 (if anything, then, in this case it reveals poly-
merised molecules). The interpretation naturallv
takes a molecular form, because any other would be
chemically absurd ; but so far as anything of the
nature of chemical " bonds " is concerned (or of a
union of certain atoms into a molecule) it is, relatively,
a waste of time to appeal to the X-ray bulb. The
proper appeal is to the test-tube.
A similar remark applies to the typical inorganic

case of sodium nitrate. The crystal model of the
X-ray analyst allows an interpretation of a structure,
which has been electrically resolved into sodium and
nitrate ions. But it might also be interpreted as a
fine mixture of sodium, nitrogen, and oxgyen, or even
as an ionised sodium nitrite plus oxygen, in which the
latter strives after geometrical symmetry and succeeds.
There can of course be little doubt that we are dealing
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with the first alternative, because it ' - ->

crystiillise a solution to dryness, and
salt without any appreciable evolnti'-i

formation of nitrite. It may l>e ;i

ionisation of a crystal salt into •

extremely probable, it has not >-

the X-ray method (Debye and S
lithium fluoride being generally held, in particular b\
W. L. Bragg, to be inconclusive).

In this purely atomic reaction of molecular n
to X-ravs (proved to the hilt by the pioneering
of Barkla and later by Moseleyj there would setw. to
lie a pos.sibility of obtaining a higher symmetry- th.m
by the physico-chemical method of surface stu :

The rdle played by the physicist's atom in his >• •

ment of symmetr>' is that of a sphere. Thi
true .so far as X-rays are concerned, but s'

the crystal, for valency forces must be taiMu mtn
account. The question therefore arises whether the
replacement of a sphere by a humped surface "r.

alternatively stated, whether a consideration of •

movements of valency electrons) will serve to rl<-

the symmetry, not merely of the individii
(as it must) but also of the structure as a \'.

it might). If this is found to be the case there is an
obvious explanation of a pseudo-symmetry, obtain
able by the X-ray method.
An examination of this problem shows that no

lowering of symmetry can result from single valencies
(I have, then, no explanation to ofter for sal-

ammoniac), but with the double bond (the doul'K-
sharing of electrons), which first becomes possitjlc

with a divalent atom, the symmetry may, indeed,
be degraded, always provided that the atorn occupies
a " specialised " position in the structure, i.e. a
f)Osition in which it may be the seat of centro-sym-
metry or intercepted by a plane or axis of symmetry.
In a crystal of sodium nitrate, for example, we have
probably to deal with Na* and NO,-. If the oxygen
be monovalent, or divalent with the double fx)nd
lying in the basal plane of the cr>'stal, the symmetry
is still that of the atomic crystal of the physicist ; but
if the double bonds be arranged in a manner suggested
many years ago, without any reference to X-rays, by
J. E. Marsh and myself (J. Chem. Soc., 1913, vol. 103,
p. 845), the NOj- group acquires the symmetry of
quartz, and so does the crystal as a whole (the new
" space group " or point system being : Fedorov,
46 5 ; Schoenflies, D^). Such a crj'stal would be
indistinguishable by the X-ray method from the
atomic cr\'stal of the physicist, but would presumably
betray its lower symmetry, when allowed to grow or
dissolve in its solution. A similar theoretical p>ossi-

bility holds, of course, with the calcite group, the extra
electron given up by Ca+'' making up the corresponding
deficiency in an atom of carbon as compared with an
atom of nitrogen.
The real state of affairs is evidently not as described

above, for the symmetry of the calcite group and of
sodium nitrate is not that of the quartz class. It

does not necessarily follow, however, that the crystal
is exactly as it has been left by X-ray workers. It

may be a " racemic " substance, consisting of alter-

nate basal strata of d- and /-carbonate or -nitrate

groups, interlaminated by charged calcium or sodium
atoms. Examination of the new model shows such
a crystal to have both the correct symmetry* and the
same space group as the purely atomic model (Fedorov

47 h, Schoenflies Djd*), but with a cr\'stallographic

vertical translation equal to twice the old value.

From the X-ray point of view, however, the vertical

translation would be as before, for X-rays would
scarcely appreciate the fact that they are deeding with
enantiomorphous groups of valency electrons. The
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case is not analogous to racemic acid, for there is no
enantiomorphism of the grossly material nuclei or

inner swarms of electrons.

It need scarcely be added that the optically active

sodium chlorate (or bromate) follows the above
scheme and is in agreement with recent X-ray atomic
lodels. The instantaneous racemisation on dis-

)lution may well be attributed to the delicate nature
a purely electronic type of enantiomorphism.
The above suggestions are possibly open to the
ejection that they are too elusive to be put to an
cperimental test. This leads me to suggest material

)r future investigation, which may help towards a

lecision. The rhombohedral dithionates of calcium,

rontium, and lead are usually quoted as having
tour molecules of water of crystallisation, thus,

JPbSjOg, 4H2O. If this is really true, it would seem

J
to follow that the crystal unit must contain six, if not
'twelve or even twenty-four, molecules of the salt, and
that no successful elucidation is to be expected with
present-day X-ray technique. But a rhombohedral
crystal with four instead of three or six molecules of

water almost amounts to a contradiction in terms,

and the early analyses of these salts (ignition to an
anhydrous sulphate) are perhaps not conclusive. A
particularly simple crystal structure is consistent with
a hexahydrated salt ; in fact any eventual proof of a
four-unit cell would determine the water content as
securely as a chemical analysis. It is therefore con-
ceivable that the structure is modelled on the calcite

pattern (four molecules to the Bragg unit) according
to the following scheme :

[eHjOJPb^ O3S- -SO3 . . . [6H20]Pb^

and that we shall have an X - ray pseudo-sym-
metry, the atomic assemblage appearing to have the
symmetry of calcite, while the crystal structure has
the symmetry of quartz (the crystals are optically

active, but not the solution). The rhombohedral
(or hexagonal ?) anhydrous potassium salt may,
perhaps, follow similar lines, but the crystallography
is somewhat obscure.
No good purpose would be served by following out

the consequences of a deformation of the RO3 group
into lower systems of crystallisation. Nor need the
case of an RO4 group be discussed, as it does not seem
to offer any likelihood of pseudo-symmetry.
As previously indicated there is no such possibility

of pseudo-symmetry as the above, when no atom, ion,

or molecule occupies a specialised position in the
structure. None is therefore to be expected in any of

the 420 optically active structures previously men-
tioned. In theory, then, we have here another
possible way of testing the above suggestions, but
practical considerations, unfortunately, rule out any
likelihood that the X-ray analyst will be able to

determine any kind of symmetry in such complicated
compounds in the present generation. In Astbury's
recent investigation of tartaric acid the symmetry
had, perforce, to be assumed.
The only other possibility that has occurred to me

is that the arrangement of the internal electrons (as

opposed to the chemical electrons) may affect crystal

symmetry ; but as it is difficult to see how this could
have any physico-chemical manifestation at the
crystal surface, it has not been further examined.

In conclusion, it will be realised that the work on
sal-ammoniac may represent a turning point in the
liistory of the X-ray method, for no matter whether
X-ray symmetry be held to be a pseudo-symmetry or a
rue symmetry, the practical consequences are the
ame. As emphasised by Wyckoff, the X-ray analyst
must henceforth look upon crystal symmetry with
suspicion, and not be led astray at the outset of his
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interpretation. Unfortunately, this leaves him in the
air so far as symmetry is concerned, and implies a re-

vision of many past models. The symmetry of calcite,

for example, from the X-ray point of view is not
necessarily the symmetry of Hauy. To the crystallo-

grapher it will remain so, until such time as new
evidence shall demand a lower symmetry.
The following summary may be useful. Each

crystal has a definite symmetry—that of a structure
of a physico-chemical order of complexity. At the
present time the only way to determine this symmetry
is to study the surface or make use of such a generalisa-
tion as the Pasteur principle, which has established
itself on a permanent foundation. Any higher sym-
metries are pseudo-symmetries, and have their origin
in a suppression of certain determinants. A notable
example is X-ray symmetry, for it is compulsorily
based on an atomic conception of crystal structure,
and not on the molecular basis demanded by a wealth
of chemical facts. An attempt is made to bridge the
gulf between X-ray symmetry and crystal symmetry,
but it is felt that the real solution is not yet in sight,

owing mainly to the lack of a general chemical method
of investigating crystal structure in situ.

T. V. Barker.
University Museum, Oxford,

September 8.

Some Curious Numerical Relations.

In the course of a series of computations it was
noticed that the ratio of the numerical values of the
following pairs of quantities is in each case an integral

power of ten. This curious relation is so surprisingly

exact that it seems worthy of record :

(A/27r)'' = i-o88o6 X 10-" erg'' sec.^

g'/Ko = 1-08804 ^ 10-** erg cm. es.

e =4-774 X lo"" es.

hjk =4-777 X lo"" sec. deg.

mo =8-9991 X lo"''^ gm.
c* = 8-9916 X 10"" cm.* sec.-*

^1 =5-30507 X 10-* cm.
«/mo =5-30500 X 10^' es. gm.-^

The symbol es has been used to denote the electro-

static unit of charge, r^ the radius of the first Bohr ring
in hydrogen, Kq the dielectric constant of a vacuum,
k the gas constant per molecule ; the other symbols
have their usual significance. The values that served
as the basis of the computation were those just given
for e, e/nio, and c, and the following : h, 6-554 ^ lo""
erg sec. ; the faraday, 2-89365 x 10" es. per equivalent

;

the volume of one gram-molecule of ideal gas at 0° C.
and one standard atmosphere, 22411-5 cm." per
mole ; and 0° C, 273-1° K.

N. Ernest Dorsey.
1410 H Street, N.W.,
Washington, D.C.

Lichens and their Action on the Glass and
Leadings of Church Windows.

I HAVE read with great interest the paper by Dr.
Ethel Mellor in Nature of August 25 and I should
like to refer to one or two points.

The paper gives the general impression that the
decay of ancient stained glass is produced by the
action of lichens. This has frequently been suggested,
but surely the reverse is the case—the decay of the

O 2
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glass is not tlia- lo Hh presence of lichens but the
undoubted gn>\stli >i In hens on it is due to, and
subsequent to, the glass being decayed.
The immediate cause of decay and the formation

of thf '
'• trristic pit holes is snrrlv fhio to chomicftl

and
\

ilecompositioii, .mil it i-, (.nl\' when tlic

glass tdvanced state of ilccay that the hcheiis

find 111 till disintegrated glass accumulated in the

Fits a soil suitable for their growth, (For details

would refer to an article in Nature of May 2, 1907.)
One finds, in fact, that the degree and character

of till corrosion is determined by the chemical
coiniinsiiion of the glass. The statement that the
glass of the twelfth to the fifteenth century shows
a slower rate of alteration than that used later needs
some modification. The glass of the twelfth century
was of good quality and shows little decay, but there
was steady deterioration from the thirteenth to the
beginning of the fifteenth century ; the glass of this

latter period shows the most pronounced decay.
After this time the composition of the glass in general
steadily improved.
The point I would particularly challenge, however,

is the suggestion that windows should be treated with
a liquid mastic to prevent the growth of lichens.

I am not quite sure if this is intended to apply to
new or old windows. If the latter, surely the remedy
is a thousand times worse than the disease. If the
former, I suggest that the proper way to prevent
the growth of lichens is to prevent the decay of the
glass which enables them to gain a foothold. That
can be done only by ensuring that glass of a com-
position which ensures durability is used in new
windows. As a matter of fact the glass used nowadays
as a rule leaves little to be desired in this respect.

One further point occurs to me. I have made
many analyses of medieval stained glass and I

invariably find phosphates as a constituent

—

particularly in glass of the fourteenth century. As
the glass decays this would presumably be deposited
as calcium phosphate in the corrosion pits. Would
this encourage the subsequent growth of lichens and
account in some measure for the prolific flora described
by Dr. Mellor ? No£l Heaton.

81 Queen Victoria Street, E.C.4,
August 29.

The article referred to by IVIr. Noel Heaton
describes the results of " one of several possible lines

of research "
; it shows that lichens accelerate the

chemical change of the glass and lead, and exert a
mechanical action on the altered glass.

Certain species of lichen are found only on un-
altered glass ; they do not persist, and on disappearing
leave a roughened surface conformable to their own
shape. On deeply corroded glass, lichen debris, not
the plant, is the more frequent. Lichen physiology
is a controversial subject, but the probability is that
neither the calcium phosphate nor the " soil

"

mentioned by Mr. Heaton accounts for the flora.

References to the presence of three species of lichen

on the windows of two churches are made by Fries

and Nylander, and reproduced by a few lichenologues
;

there has been, to my knowledge, no scientific

investigation of the lichen flora on church windows
or of its relation to the deterioration of glass until

three years ago when the research was undertaken
at the Sorbonne. I cannot therefore appreciate Mr.
Heaton's statement that it "has frequently been
suggested " that " the decay of ancient stained glass

is produced by the action of lichens." I am, how-
ever, open to correction if Mr. Heaton will give the
authority for his statement.
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The only modification I can make with regard to M
the glass of the twelfth to the fiftfv'nth rontnri^ is ^
that certain gla.ss of ^

but is this not to s(

each century ? It is reassuring
" the glass used nowadays as a r

be desired " as regards durabilit>', \m
that certain stained glass of so r«:ent
second half of the nineteenth rfntm > -.i.w». ...

advancc'l stiti of corrosion. In tins case lich< ns
have apparently played no part.
The <iuality of the gla^ is undoubtedly a factor of

great importance in ensuring its durabilitv. l^iit ii

cannot prevent the growth of lichens, a.s !

these plants find a suitable substratum on th- .1

im altered surface of the glass. The application <ii a
lii|iiiil mastic to exclude the lichen spores is intri- ji (l

for those windows difficult of acc^s for

purposes. What can be the objection to r.

old glass and not on new '' The suggestion \i, not
my own ; it tmds fa\(jur with one who has more than
forty years' experience in the art of stained glass,

medieval and modem, and has the keenest apprecia-
tion of aesthetic value.

It may be mentioned that the destructive effect

of lichens on their subslratum is remarkabl" ••-'- -t

on the marble statues at Versailles,—somt-
months ago it was derided to arrest the corrw.,..,-. ,.,

cleaning the marhle and then treating it with a mastic.
Does .Mr. Heaton use the word ' disease " in its

popular or pathological sense ? It i> to my mind as
wrongly used in connexion with the corrodetl glass

as it would be if applied to the weathering and
disintegration of rocks.

Through the courte^\ of .Mr. J. .\. Knowles. of

York, I have had acct--^ t" Mr KnowieK's own work
and once more read Mr. ipers on
the composition and dec. e no in-

consistency between these papers and my article

in Natire of August 25. E. Mellor.
University College, Reading.

September 15.

Painted Pebbles from the North- East Coast
of Scotland.

The statement that Azilian painted pebbles do
not occur further nortli tlian Basle was made by me
in a review appearing in Nature, August 25, p.

276. It has been challenged and the so-called

painted pebbles found by Sir F. Tress Barry on the

N.E. coast of Scotland recalled. These interesting

objects cannot, however, be referred to the Azilian

culture, and this for two reasons, namely :

(i) They were found in connexion with and in the

precincts of Broch buildings, admittedly from their

archaeological and faunal content of much later date.

It has been suggested that the Broch had been con-

structed on an older Azilian settlement, but this idea

is vetoed by,

(2) When the actual objects are seen and handled

it is found they in no respect resemble the .\zilian

painted pebbles. Prof. H. Breuil, of Paris—pre-

viously a partisan of the early age for these objects

—

at once rejected the Azilian date on seeing the speci-

mens. I may add tliat I also came to the same
conclusion when I saw and handled the stones.

However, it need not be added that the above in

no wav detracts from the interest of these queer

objects" from the Broch, and the problem of their

meaning and object still remains unsolved.
M. C. B.



October 6, 1923] NATURE 507

Science and Progress in Australia.^

By Sir David Orme Masson, K.B.E., F.R.S., Professor of Chemistry, University of Melbourne.

N underlying motive of all international con-

ferences is to contribute something towards

lat mutual understanding—that sympathy—which

llone can preserve the peace of nations ; but each has

ilso its own specific work to do. The task of the Pan-

pacific Science Congress is to discuss those scientific

)roblems which are of special interest in the Pacific

fkrea., to direct attention to them and to lay plans for

future research. It is hoped that all the participating

countries may benefit ; but I think there are two good

reasons why Australia may look to profit most. In the

first place it is here that the Congress meets and here,

therefore, that its deliberat'ons will attract most
attention from the public and those higher authorities

that have it in their power to aid or discourage any co-

operative ventures for the public good. In the second

place, Australia, in respect to scientific effort, has more
to learn from the older and greater nations—from the

Mother Country, from America, from Japan, from

Holland—than they have to learn from her.

This island continent is as large as the United States

but has a population only about one-twentieth as great.

It is a continent of huge distances and vast empty
spaces, held by a people of nearly pure British stock,

who would not run two persons to the square mile if

evenly distributed over its surface. Collected on and
near its coastal fringe, they have done much to open

up the resources of the land and have learnt much
about its difficulties. To carry on the work towards

complete development, overcoming obstacles and
gradually increasing the area of settlement, is the proud

ambition voiced in the nation's motto " Advance
Australia." Progress, full utilisation of the great land

we occupy, is a duty we owe to ourselves ; but clearly

our obligation is even more liinding as trustees for the

world, present and future.

Many things are needed to ensure successful progress

—the triumphant fulfilment of Australia's destiny.

Statesmanship of course ; but as to that we may have

.faith and confidence. Man-power—a vast increase of

)pulation ; and towards that end even now the

forts of our rulers here and in Britain are turned,

"utilising and directing hither the migration wave from

an overcrowded land where food is scarce : a movement
which has arisen since the War and recalls the greater

hunger migrations that went to make history when the

world was young. But apart from these there is a

need as pressing, as fundamental, though I think it is

not so generally recognised of the people. That is the

need of science.

Science is nothing more nor less than the knowledge
and understanding of Nature's laws. To a law of

Nature there can be no exception. The apparently

abnormal is seen to be normal when the laws at work
are better understood. There is no happening in the

Universe except in conformity with natural law. No
human act can successfully run counter to it. Any
such attempt is foredoomed to failure. Man cannot
' fight Nature "

; he can but utilise its law-governed

' From the presidential address delivered to the Second Pan-Pacific
Sricnce Congrcs-; at Melbourne on August 13.
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processes, profiting by the result. There is, indeed,
no true distinction between what we call " artificial

"

(man-made) and " natural " (Nature-made). An arti-

ficial ruby is either not a ruby at all, and therefore mis-
named, or it is the outcome of Nature's edict that
certain substances, raised to a certain temperature,
will fuse, and, on cooling, will crystallise in a certain

manner. All that the artificer has done is to gather
the right materials and to adjust the environment to

the necessary temperatures ; and, for this last purpose,
he has but utilised Nature's infallible laws of chemical
combination and of energy. His ruby is, in truth, as

much a natural product as those man finds ready-made
in the earth. Let me cite a more important case.

Sir Ernest Rutherford is commonly said to have caused
the artificial disintegration of certain of the lighter

atoms, such as those of nitrogen, and their partial

transmutation into hydrogen atoms. He is said to

have done this by bombarding them with swiftly

moving alpha-particles emitted by radio-active material.

The facts are true, but the common mode of stating

them is misleading. Not Rutherford, but Nature, did
the work ; not Rutherford, but Nature, caused the
result. Neither the work nor the result was new.
What Rutherford did was to arrange the environment
so as to render detection of the phenomena possible

;

then to observe and then to interpret Nature's deeds.

Radium and other radio-active matter have been
shooting out swift-moving alpha-particles, and these
have been bombarding other atoms and causing occa-
sional transmutations, since time was young ; only we
did not know of it until recently. Rutherford's dis-

covery is one of the most important events in the
history of science, and none but a man with genius
such as his for searching Nature's secrets could have
made it. We owe to him many other discoveries of
first-rate importance and surpassing interest ; but even
he can do no more than study Nature, follow out her
processes, and elucidate her laws.

In more obviously utilitarian fields the same story
must be told. The sheep-breeder who gradually and
patiently improves the quality or the quantity of his

wool and thus raises the value of his flock is not the
main agent in the process. He merely acts as Nature's
henchman and her immutable laws of heredity do the
rest. So it is with the cultivator of improved varieties

of wheat—rust-resisting or what not—or of varieties

of beet that provide a greatly enhanced yield of sugar.
Is all this a mere truism ? I think not ; for there

are many signs that mankind at large does not yet
realise that everything that happens in this universe is

the result of the working of natural laws and that the
best that man can do is to study them and turn the
knowledge of them to his profit. One is tempted here
to ask the old question : how many utterly futile man-
made laws have been passed by parliaments, fore-

doomed to become dead letters or to be rescinded,

because they tried to run counter to the complex and
incompletely understood natural laws of economics or
social science ?

But, if the principle I have enunciated be a truism,
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classit\ s( icnce. The most learned in any branch
are at Ixsi hut amateurs in any other. A nation,

therefore, neediiiL ^i ii nre, must make liberal pinx ision

for the highest trainiim in all its branches, and must,
moreover, see to it that the resulting skill and knowledge
are fully utilised for the public good.

Nature being infinite, it stands to reason that what
man already knows of her—the science of to-day—is

but a fraction of what man may come to know—the

science of the future. Yet this small fraction is in

itself stupendous. In modern times, since man learnt

how best to seek new knowledge, all the great nations

of the earth have contributed, and as science grew its

rate of growth became accelerated. Now not a day
passes without additions to every branch. Scientific

education, then, must be equipped to deal adequately
with all this accumulated mass of knowledge ; but the

universities, if equipped to do no more, will fail in their

task of training competent men of science to serve their

country's needs, and that country will fail in its duty
to the world—the duty of contributing by research to

the growth of natural knowledge. The science of to-

day cannot be divorced from the science of to-morrow
;

the power to make new knowledge is both the final

test and the reward of a scientific education.

The familiar distinction between " pure research
"

and " applied research " is justified in this—that,

while there is no real difference in the methods employed
and one may require as much skill and knowledge
as the other, the aims from first to last are essentially

different. The aim of any pure research is nothing
more nor less than to add something new to natural
knowledge in a chosen field. The investigator's

reward is the joy of discovery. The aim of any applied
research is to solve a particular problem, the successful

solution of which promises results of direct utility to

man and is therefore of marketable value. It may be
that the investigator himself does not reap this tangible

reward ; it may even be that he is content to let it go
to others ; but in any case his task is that of the treasure-

seeker. If he find that the expected treasure does not
lie where he hoped to find it, he may follow up any
other likely clue to its whereabouts, but may not turn
aside tempted by mere glimpses of an unknown land.

It is true that exploration there might possibly lead to

valuable discoveries, but that is mere conjecture

:

his immediate task is to unearth the treasure he went
out to seek.

Such definitely utilitarian research should require

but little advocacy, for it should appeal strongly, even
to the unscientific. Any one can understand some-
thing of the valuable results that would follow from the

di.scovery of and successful treatment of a|
disease rife a; or flocks and herds, of a mcthodi
of (radii atin !»le {K-st or a para.site destructivel
ol (ult.i\ati(i . , , of an !tiiiir(i\.((1 i>roress of ore}
treatment or ol nietallurgi*

.

he utilisation!

of .some waste produ«t ol ,. ,, , ; ire. But not
everybody can realise that all ah dl^(ove^ies have
thrir foundation i- •

' ' 'I
.1 th

ot intricate series ul stienliln. ions, \xt\

whirh many workers have contribute ;ly work-|
in uith \\v 'h ..•i-i t of adding .something to natural!
kiii.ulid-i. lim I ar(iuaintcd with the historv* o||

scientific discovery and in\(ntion know that this is|

true. They know. moreo\ir t! at no genuine nei

knowledge can [)rop(rly 1 ,is useless orl

"merely academi- '
r,, utility it|

may at first appt • will bel

found as an essenu.u m.. i i i - ' .am m nuihs that!

leads to a valuable con< lu>ion.

When, in 1895, S^"" ^ViHi'ii^i Ramsjxy sef)arated smalll

quantities of a gas from the rare mineral cleveite andj
identified its spectrum with that of Lockyer andi
Frankland's constituent of the sun's atmosphere,]

helium, the discovery was full of academic interest butj

certainly did not promise to be useful. On the purely!

scientific side the expectations have been far moref
than realised, for this helium element, since its discovery I

in terrestrial matter, has been linked up with all that!

earlier and later knowledge that has culminated in the]

proof of the electrical constitution of material atomsJ
or the fundamental identity of matter and electricity|

—probably the most far-reaching scientific advanc
within our memory. But, on the utilitarian side, what
could offer less promise of practical application than

gaseous element, not only scarce and costly but al

absolutely inert and incapable of forming chemicall

compounds } Yet it was this very inactivity that sooni

found for it an important use and market value. ForJ
next to hydrogen, helium is by far the lightest of all I

gases ; and, being inert and therefore totally incom-

bustible, it is a safe gas with which to inflate balloons!

and airships, while hydrogen emphatically is not.]

The scarcity of supply was o\ercome when research;

showed it to be present in small proportions in several
]

natural gas springs in America, and methods were]

devised for separating it from its companion gases inj

a pure state. In parenthesis it may be said that the]

solution of this problem of its separation, w^erewe to follow]

it out in detail, would itself be seen to have been renderedl

possible by a chain of earlier pure researches on the|

physics of the gaseous state. When war ended in 1918J
large quantities of pure helium, compressed in drums,!

were ready in America for shipment to Europe, to bel

used in war balloons and air-ships. This was butl

twenty-three years after Ramsay's " academic " dis-|

covery of the apparently useless element in terrestriall

minerals and half a century after the first observation]

of it as a line in the spectrum of the sun's chromosphere.!

The armistice came too soon for it to play its destined|

part in war ; but the ideal inflater of lighter-than-ai

vessels still meets a want in times of peace, and helium|

is now being prepared and stored in quantity in thej

United States, where I understand the use of any othei

gas for this purp>ose is prohibited by law.
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Such examples of the complete dependence of

practical science on pure research, and of the utter

falseness of the idea that any genuine contribution to

natural knowledge can be inherently and permanently
devoid of utility, could be multiplied indefinitely.

ly nation, therefore, which aims at progress must
^r its own sake foster to the utmost of its ability

ientific education and both pure and applied research,

further reason and, perhaps, a higher reason be

inted, no civilised nation stands alone : each owes
I duty to the others to do its share in the work that

essential for the world's intellectual and material

—

f^e, and moral—progress—the making of new know-
sdge of Nature's eternal truths. Nothing but extreme
jverty or youthful irresponsibility could excuse a
ition which, shirking this sacred duty, elected

selfishly to profit only by foreign-made science ; and
^nothing is more certain than that it would profit

not at all, for it would fail through sheer inability to

understand.

That, of course, is far from being the case with
^:Australia. Young though our nation is, it is not so

pVery poor and it certainly is not irresponsible. To
•make progress for itself and for the world is Australia's

just ambition, and it has done much already to prove
that it does partly recognise the importance and the

power of science. Each State has its University, and
each University seeks, within its somewhat narrow
means, to excel on its science side. We have our Royal
Societies and others of more specialised type, our more
popular Australasian Association for the Advance-
ment of Science, and, of more recent birth but, we hope,
with a great future before it, the Australian National
Research Council, with important international con-

nexions. Each State Government maintains its own
ientific activities, particularly in connexion with

liriculture and mining. The Government of the

(x)mmonwealth does much for public health and for

meteorology ; and quite recently it has undertaken to

build, equip, and maintain a Solar Physics Observatory
—a very important contribution to international

research. Our Governments, indeed, both Federal and
State, have given many proofs that they appreciate the

value of international co-operation in scientific work.
But democratic governments can never go very far

ahead of public opinion ; and our Australian people have
given no sign as yet of a general understanding of

what science can do for them or of an urgent desire

to put it to the test.

Here, as elsewhere, there was some war-time awaken-
ing to the potency of applied research. It resulted,

in 19 1 5, in the adoption by the Commonwealth Govern-
ment of an ambitious scheme for the formation of an
Institute of Science and Industry, with a statutory

constitution and with ample means for carrying out
investigations over the wide field of Australia's primary
and secondary industries. Pending the passing of the
Hcessary Act of Parliament, the scheme was nursed
ir some four years by a body of voluntary workers,

wlio tried to make up in enthusiasm what they lacked
in financial means to success. That Institute now has
its statutory constitution, its powers, its director and
its office staff, but it has never yet been given the
promised means to build the laboratories or appoint
the skilled investigators essential to its proper work.
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War-time awakening was but temporary. It happens

that I have a personal knowledge of the history of

that adventure and of the difficulties put in its way
by unlooked-for opposition and growing indifference

in Parliament and elsewhere. That experience has

convinced me that the Australian public is still largely

blind to its own interests and its duty. Time and
education will bring improvement. All that has yet

been done is but a beginning, holding out hope of

greater achievement in the future. For real progress,

Australia needs a great deal more science, even as she

needs more men and women.
Let me cite briefly a few of those typical scientific

problems of a practical kind which have interested

the Commonwealth Institute. Few of them are

peculiar to Australia. Most have their counterpart

in other countries, and there is none in which we can-

not benefit from the experience of one or more of the

countries in the Pacific area.

The settlement of people on the land, the spread of

pastoral industry and of agriculture, are seriously

hampered by the aggressive character of many vege-

table pests of foreign origin. One of these, the prickly

pear, is estimated to be now in occupation of some
24 million acres of Australian soil, mainly in Queens-

land, and to be spreading at the rate of one million

acres a year. Australia, indeed, owns a much larger

area under prickly pear than its total area under

cultivation ; and there are parts of Queensland so

densely covered with this pest that surveys wanted
for a railway extension scheme could not be carried

through it. Destruction by mechanical means or by
poisons has been found too costly for general use

;

but the biological method of attack holds out more
hope. This is based on the fact that the prickly pear,

as well as other pests, has been introduced without

those natural enemies, insect or fungoid, which keep

it in check in its native haunts. By importing them
we might eventually re-establish the balance of Nature.

Obviously, no such action can be taken without proof

that it is free from risk to crops or pasture ; and this

means prolonged research by experts. Some definite

progress has already been made in this direction, but

much more work is wanted.

The cattle industry is beset by many ailments,

which in the aggregate cost Australia millions of

pounds per annum. The cattle tick, with the related

tick-fever, is responsible for untold damage, direct

and indirect. Similarly, in sheep country the blow-

fly pest causes enormous loss, especially in some
seasons. All these and many other ills are, or should

be, curable ; and real success with any one of them
would recoup Australia for all it is likely to spend on

science ; but nothing can be hoped for without ex-

tensive and systematically organised research.

In quite another field large progress has already

been made, which, however, should but serve as a

stimulus to further work. I refer to the increase of

our harvests and the extension of the area available

for cultivation by the selection and breeding of new
varieties of plants better adapted to local conditions.

Agricultural experts tell us that an increase of one

bushel per acre in the average yield of wheat would

represent a gain of 2,200,000/., while any considerable

extension of the wheat belt in average breadth by
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the introduction of more drouj^ht-rcsistant varieties

would enormously increase the nation's wealth.

Our forests, so uniquely Australian, offer problems
which cry loudly for systematic scientific work, far

too little attention having been paid to some of them
in the past. The admirable pioneer labours of von
Mueller and of Kaker and Smith have opened up an
almost limitless field in the investigation of the char-

acters and the chemistry of our forest trees. Closely

related is the practical problem of the development of

forest-product industries. Those who have to do with
the timber industry know how much remains to be
done in the systematic study of the character of the

timbers, their exact classification, and the methods of

seasoning and of preservation. All this is apart from,
though related to, the problem of forestry proper

;

that is, the development of a complete organisation,

scientifically controlled, for the care and upkeep of

the forests, which—though wantonly destroyed in the
past—may still be one of the nation's great assets.

The thorough investigation of Australian clays, with
the view of the development of a ceramic industry
employing native material, is another example of

what may be done by applied science in the future
;

and here again some noted advance has already been
made by the Commonwealth Institute, though it has
been compelled to restrict its field of work.
There are tasks ahead, however, of perhaps more

fundamental importance than any of these in con-
nexion with the development of our country's resources

and the settlement of population—tasks, moreover,
called for by our obligation to contribute in our own
area to man's knowledge of the earth on which he lives.

I refer to the need of much more extensive, detailed,

and systematically organised topographical and geo-
logical surveys than any as yet provided for. Such
work would seem to require a definite scheme of

co-operation between the Federal and State Govern-
ments and the institution of permanent scientific

services.

In Papua and still more in the Mandate Territory
of New Guinea there is urgent need for systematic
scientific work, both for utilitarian reasons and because
the unknown, wherever it exists, cries loudly for

intelligent investigation. There are not many parts
of this earth's surface that remain to-day so unexplored
as does much of the interior of New Guinea, or which
hold out so much promise of reward to the topographer,
the geologist, the chemist, the botanist, the zoologist,

and the anthropologist. The services of all these are

needed as regular adjuncts to the civil administration.

The work should not be left to the casual efforts of

individual enthusiasts or of occasional scientific expedi-

tions, often privately financed and undertaken im n
in the spirit of adventure than of true researrh !•

needs highly trained men and systematic org;-

Most pressing of all is the need of skilled etli

work—the study of the natives, their t)eliefs, t

languages, customs, and mode of life, while > i . ,

jwssible ; for it can be but a little while liefore tl « .

become sophisticated— I had almost said degrade (i

by contact with white man,
Australia has voluntarily undertaken a difficult 1 1 k

and a great responsi!)ility in New Guinea and ih<

adjacent islands. Its position there is that of a piiMi^

trustee. vSurely its most urgent duty is to make t !1

provision for the scientific study of the land

inhabitants and all that it contains. How '

it hope to succeed ? How else to discharge its obliL.i

tion fully to mankind ? Pioneering work has bt • ii

done in the past by specialists, some of them lead' r-.

of the highest repute ; but the time has surely con it

for systematic, co-operative, and government-supported
effort.

There is, then, reason to hope that the public demand
for science in Australia will grow—that it has a gr< at

future before it. In building up that future on tht

foundations already laid, the Australian people nn.^T

look for guidance and example to the greater and
older nations of the earth. In this, as in all thiniis.

we turn first to that Mother Country which we ^till

call Home. There the Royal Society, pioneer anions:

national academies of science, has taught and practised

the true gospel of the pursuit of natural knowledge for

260 years, and many younger research associations

have gained world-wide repute. There also the

cause of applied science has gained steadily in recent

times, and is now represented by a powerful Depart-

ment of Scientific and Industrial Research and byA
such highly endowed institutions as the National

w

Physical Laboratory. We look also to America, where
the organisation and endowment of scientific work
are now on a scale that arouses universal admiration,

not unmixed with envy. There Federal and Stale

authorities, great manufacturing firms and wealthy

citizens, seem to vie with one another in promoting

education and research, knowing that thus the great-

ness of their countn.- will be yet increased. We look

to Japan—that wonderland which, in so short a span

of years, has made for itself in science, as in all ways,

an honoured place among the great nations. We look

to Holland, ancient centre of learning and of maritime

discovery, famous in the histor\' of the Pacific, and to

its splendid colonies in our tropic seas ; for both

Motherland and colonies are known throughout the

world for what they have done and are doing for science.

Science and the Agricultural Crisis.^

By Dr. Charles Crowther.

T T is generally recognised that the primary causes of
•*• the present difficulties of British agriculture are
strictly economic in character, and not due to any
gross and general failure to apply present-day scientific

knowledge to the technique of farming, although the

• From the presidential address delivered to Section M (Agriculture) of
the British Association at Liverpool on September 13.
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great disparity which exists between the average pro-

duction of the country' and that secured by the more
competent farmers on soils of the most diverse natural

fertility suggests that with a higher general level of

technique and education the intensity of the crisis

might have been sensibly reduced. Whether it be a

case of the " sick devil " or not, the agricultural com-
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munity is at present in a more receptive mood towards

scientific advice than at any time I can recall in some
twenty years' "advisory experience, and I believe the

moment to be opportune for a forward movement in

agricultural education, which, if wisely developed, may
remove the last vestiges of opposition and establish

[education and research firmly in their rightful places

[in our agricultural organisation.

Our agricultural educational system may be likened

{to a pyramid with research at the apex, elementary

^education and general advisory work at the base, with

intermediate education, higher education, and higher

advisory work occupying the intervening parts. Our
pyramid has grown within the last thirty years from

a very modest structure of low elevation into an impos-

ing edifice, which perhaps appeals to the mind's eye

more through its height than its spread, the upward
growth having taken place at a proportionately greater

rate than the expansion of the base. The essential

need of the moment appears to be a broadening of the

base with the view of greater stability and a more
effective transmission of the results of the activities

of the upper portions to the maximum basal area over

which they can beneficially react.

For the purposes of my survey it will be convenient

to follow the customary classification of our work into

research, advisory work, and teaching. Of these three

divisions I propose to deal but very briefly with the

first, that of research, since the potentialities of research

for the advancement of agriculture are too patent to

require exposition, the ultimate object of all agri-

cultural research being the acquisition of knowledge
which will enable the farmer to comprehend his task

more fully and to wield a more intelligent control

over the varied factors which govern both crop pro-

duction and animal production.

Agricultural progress must be dependent upon
research, and no phase of our agricultural educational

system is so full of great promise for the future as the

comprehensive research organisation, covering practi-

cally every field of agricultural research, which has been

brought into existence during the past twelve years,

and developed upon lines which ensure an attractive

career to a large number of the most capable research

workers coming out of our universities. In praising

the research institute scheme, I am not unmindful of

the needs of the independent research worker and the

spare-time research work of teaching staffs—the type
of research work to which we owe so much in Great
Britain—and it is with some anxiety that I have
watched the distribution by the Ministry of Agriculture

of the modest resources available for the support of

this class of work. I trust that my fears are ground-
less, but I am afraid of a tendency to deflect such

resources towards the work of the research institutes,

a tendency which in common fairness to the independent
worker should be most strenuously resisted. With a

sufliciently liberal conception of the class of work
which can be effectively carried through by the in-

dependent worker, there should be no difliculty in

allocating these moneys to the purposes for which they
are intended.

In suggesting that, in proportion to the means
available, agricultural research is perhaps more
adequately provided for at the moment than other
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branches of agricultural educational activity, nothing

is further from my mind than to imply that greater

resources could not be effectively absorbed in this

direction. I am guided by the feeling that a due

measure of proportion should be maintained between

research and the organisation behind it designed to

translate the findings of research into economic practice,

and to secure that each advance of knowledge shall be

made known quickly and effectively throughout the

industry.

It is chiefly in the latter direction that agricultural

science can make an immediate and effective contribu-

tion to the alleviation of the present crisis, since

agricultural research in the main does not lend itself

to the " speeding-up " necessary for quick action.

The same applies also to formal educational work,

which must necessarily exert its influence on the

industry but slowly.
.

The one line of approach along which agricultural

science can make its influence felt quickly is that of

advisory work, which consists in the skilful application

of existing knowledge to the solution of practical

problems, or at most the carrying out of investigations

of a simple type, with the view of securing guidance

as to the solution of the problem in time for effective

action to be taken.

The root difficulty of agricultural educational pro-

paganda in the past has been to secure a sufficiently

intimate and widespread contact with the farmer, and
for this purpose no agency at our command is so

valuable as advisory work, since it ensures a contact

with the individual farmer which is both direct and

sympathetic, originating, indeed, in most cases out of

a direct request for help. The difficulties in the way
of extending advisory work greatly I shall turn to

presently, but I wish first of all to outline some of the

more immediately helpful forms of advisory work
which have fallen within the scope of my own personal

experience.

I will deal first with soil advisory work, being

actuated by the conviction that soil investigation is

the most fundamental of all forms of agricultural

research. Soil factors dom nate the growth of crops

from germination to maturity, and must influence the

utilisation of the crops by the animal, which is their

ultimate destiny. In stressing the importance of soil

advisory work I am not unmindful of the fact that,

despite the enormous volume of investigation relating

to soils which has been carried out, the task of the soil

adviser still remains a very difficult one, and except

in a few directions, and over a comparatively small

area of the country, the interpretation of soil analytical

data is rarely clear. It is a sobering thought, indeed,

to recall the abounding optimism with which soil

analysis was entered upon some eighty years ago, and

contrast the hopes then held with the realities of soil

advisory work as we find them to-day.

Tlie initial mistake—so common throughout a large

part of our agricultural investigational work of the

past—lay in a failure to visualise the complexity of

the problem, even with due regard to then existing

knowledge. The problem was approached as if the

soil were to be regarded solely as a reservoir of plant

food, the capabilities of which for crop production

should therefore admit of complete diagnosis by
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chemical analysis. The conception is fascinating in

its simplicity, and has dominated the greater part of

our soil work down to the present time, repeated

endeavours being made by variation in the methods
and intensity of the analytical attack to improve the

persistently low degree of correlation between analytical

data and crop results. Parallel with this at a later

date was developed the mechanical conception, which

found the major part of the explanation of the differ-

entiation of fertility in the physical properties of the

soil particles, while still later soil biology has asserted

its claim to provide the " simple solution." The work
of recent years, however, so brilliantly led in Great

Britain by Sir John Russell and his colleagues, leaves

us with no excuse for such restricted conceptions of

soil fertility, which must now be regarded as the index

of the equilibrium established by the mutual inter-

actions of a highly complex series of factors, the varia-

tion of any one of which may affect the interplay of the

whole, with consequent effect upon the rate or character

of plant growth.

The problem of fertility being so complex, one might
perhaps be inclined to despair of attaining anything
really effective in soil advisory work, which must
necessarily be dependent upon rapid and somewhat
superficial examination. Such apparently is the view
held by the Ministry of Agriculture, if one may judge
by the conspicuous neglect of chemical and physical

science in recent extensions of advisory facilities.

My own conception, however, of the present possi-

bilities of soil advisory work is more optimistic, and,

from experience covering the most diverse parts of

the country, I am confident that an extension of

facilities for soil advisory work would be of immediate
and progressively increasing benefit to the farmer.

The real difficulty at the moment is that for large

tracts of the country we lack the necessary data to

enable us to determine what is the " average soil
"

for each particular area, and until provision is made
for specific soil work in these areas, which comprise
the whole of the great agricultural areas of the Mid-
lands, our advisory work relating to this raw material

of crop production must of necessity remain superficial,

and only too frequently ineffective.

In no direction has the need for extended soil

advisory work become more evident in recent years

than in the revelation of the extent to which large

areas of our soils have become depleted of lime. Cases

come almost daily to our notice in which this lack of

lime is clearly the chemical " limiting factor," and the

annual waste due to unremunerative expenditure on
fertilisers on such land must indeed be very great.

In many cases, fortunately, the depletion has been

detected at a stage at which it is still economically

remediable, but in others, unfortunately, this is no
longer the case, and unless soil-survey facilities be

greatly extended, it is certain that large areas of our

land must steadily fall into the latter category, with

the inevitable development in the near future of a

problem of such magnitude as will require national

action for its solution. It is worthy of note also that

this problem will probably be accentuated rather than
diminished as a greater proportion of our arable land

reverts to grass.

A further direction in which great scope remains for
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the work of the soil adviser is in the economic manuring
of crops. Inadequate and improper manuring is still

widely prevalent, and the annual wastage of resourct >

thereby incurred' must represent a very large sum
A considerable part of this wastage is due to the wid*

spread use of proprietary compound manures, m«<i'

often than not compounded without any special rcf< r

ence to the soils upon which they are to be used, or

even without intelligent adaptation to the special needs

of the crops for which they are supplied. It is not

uncommon, indeed, to find mixtures of identical con.

position offered for the most diverse crops. In far too

many cases also the prices charged are extravagantly

disproportionate to the intrinsic value of the ingredients

of the mixture, and in all these various ways costs

of crop production are made higher than they need be.

Passing on from soil and manuring, we come to

the sphere of seed and sowing problems, presenting

obviously abundant scope for advisory work. The
need for good and pure seed is axiomatic. Seed must
not only be good, however, but it mu.st also be of the

right kind, sown under proper conditions and at the

most suitable time, and the value of advi.sory guidance

on these points has always been recognised, especially

with reference to the choice between different varieties

of each particular crop. The variety tests carried out

on the various college farms and elsewhere have always

proved helpful in this respect in so far as they serve

to demonstrate the general characteristics of the

different varieties. Whether they have been equally

successful in measuring the cropping capacities of the

different varieties is more than doubtful, owing to their

restriction to single, or at most double, plots of a kind.

This has been recognised in the more elaborate schemes

devised for the purpose by the National Institute of

Agricultural Botany, which it is to be hoped may
furnish a practical scheme for more accurate quantita-

tive field tests in the future.

Given good seed, the improvement of crop possible

through seed selection is perhaps not in general so

striking as that frequently obtainable by manuring,

but it may nevertheless be substantial, especially with

crops such as barley, where improvement of quality

may have a special value. There is also a rapidly

extending field for seed advisory work in connexion

with the laying down of land to grass for varying

periods.

During the growth of the crop, advisory work is

largely restricted to the domain of diseases and insect

pests, the ravages of w^hich take incalculable toll of

our crops. I believe science can make no more directly

effective contribution towards the removal of at least

the technical difficulties of the farmer than the elabora-

tion of effective preventive measures against pests and

diseases.

I must pass on, finally, to the utilisation of crop

products as food for animals, the line of work with

which my own personal interests and activities have

always been most closely associated. Looking back

over twenty years of advisory activity, I realise that

the position of the adviser in animal nutrition is

infinitely stronger to-day than when I first assumed

the role.

With all the newer knowledge at his command, the

adviser in nutrition can now approach his work with
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far greater confidence^ and evidence of the increasing

practical value of his work is rapidly accumulating.

This is particularly the case with advisory work in

milk production, a branch of feeding which lends

[itself more readily than most to carefully regulated

Irationing, owing to the ease with which the amount
[of product can be determined. Much success has also

[been met with in advisory work in pig-feeding, and
[to a less extent in the feeding of cattle, the lower

[degree of success in the latter case being due not so

fmuch to an inferior capability of the adviser to help

as to the difficulty of dispelling the tradition that beef

production represents the supreme accomplishment of

the British farmer, as to which there is nothing left

for him to learn. The work already accomplished

represents, however, but the very beginnings of

economy in the feeding of live-stock, and wasteful

feeding of both home-grown and purchased feeding-

stuffs for lack of the necessary advisory guidance is

still far too widely prevalent.

Such are only a few of the aspects of advisory work,

which, if extended more widely, might exercise a very

profound effect upon the economy of the industry.

Such extension implies, however, greatly increased

resources in men and money and more efficient means
of bringing the advisory facilities to the notice of the

farmer.

I am inclined, indeed, to think that a more efficient

propaganda is perhaps the first need of the situation,

for one finds in all parts of the country an astonishingly

large number of farmers who are totally unaware of

the existence of advisory facilities of any kind. A more
extensive propaganda will be useless, however, unless

accompanied by increased provision for advice, since

the present resources are already more than fully taxed

by the relatively moderate volume of calls for assistance

that now arise. Most of our counties have, at present,

only one agricultural adviser—some, indeed, have none

—and yet this slender organisation represents in large

measure the base of contact with the industry upon
which the whole pyramid of our advisory and educa-

tional work rests. It is here where I see the most
immediately profitable outlet for any further moneys
that may be available for agricultural education in the

near future.

I have already alluded to the chemical gaps in our

specialised advisory organisation, and I might also

have indicated the similar and even less comprehensible

inadequacy in the provision for specialist advice in

economics ; but these are relatively small matters

compared with the paucity of the less highly specialised

but scientifically trained advisers of the county

organiser type, whose business it should be to secure

the confidence of the individual farmer by personal

contact, and to render him assistance either directly

in the simpler problems or, in more complex cases,

with the help of the specialist staff standing behind

the county staff, whereby a more widespread and real

appreciation of the practical value of agricultural

education and research than now prevails might
quickly be developed.

A great extension of advisory work, such as I suggest,

must necessarily involve heavy expenditure, and
further, an exceptional measure of care in the selection

of men, since in the direct approach to the farmer
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personal qualities may in the first instance count for

more than technical proficiency. Furthermore, if the

full measure of success is to be achieved, it is essential

that a more closely organised and intimate contact

should be established between the various units of the

advisory organisation, from the research station through
the scientific adviser, to the practical adviser. Our
present organisation is too indefinite and too widely

permissive in this respect and calls urgently for con-

sideration by all concerned, both county authorities

and advisory and research workers, with the view of

more effective co-ordination and co-operative effort.

I have laid great stress upon the potentialities of

advisory work as a contribution to the alleviation of

the present crisis, but I cannot close without some
reference to the far greater contribution to the future

prosperity of British agriculture which we can make
through our educational system, if wisely pursued, in

the training of the farmers of the future.

The existing facilities for organised agricultural

education—at least so far as universities and colleges

are concerned—are adequate to deal with the numbers
of students presenting themselves. There is indeed at

the moment a considerable excess output of the class

of student who is either unwilling or unable to take up
practical farming and must needs have a salaried post.

Of more immediate concern is our comparative
failure to secure for our educational courses more than

a small fraction of the sons of farmers, upon whom
the future of the industry will largely rest. I have
testified to the greatly awakened interest in agricultural

education which has been displayed among farmers in

recent years, but it is yet far from having developed

into a conviction that such education is to be regarded

as a vitally essential part of the farmer's training.

One must perhaps be content with gradual advance
towards this goal by internal development, although
the possibilities of more rapid advance by external

pressure should not be overlooked. The enlightened

landowner might exert an influence more potent per-

haps than any other in filling our colleges with farmers'

sons, if in letting his farms— at any rate so far as

young applicants are concerned—he showed his faith

in agricultural education by giving preference where
possible to men who have received adequate instruction

in the principles of agriculture in addition to practical

experience. So long as the private ownership of land

continues, the landowner will have it in his power to

render in this respect the most powerful aid to the

progress of agricultural education, and by action along

these lines might exert more good in one year than is

attainable by many weary years of propaganda.

Whatever the character of our land-tenure system

of the future, it is certain that sooner or later some
guarantee of efficiency for the productive occupation

of land will be demanded from the would-be farmer.

We cannot continue indefinitely, on one hand, to pro-

claim that the land is our greatest national asset,

to be maintained with the help of, and in the interests

of the State in a highly efficient state of productivity,

while, on the other hand, the use of the land is left

open to all, regardless of fitness for its effective use.

This vision of farming reduced to the status of medicine

and law as a close profession regulated by an entrance

examination, may perhaps be stigmatised as a horrible
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nightmare ; but some movement in that direction I

believe to be inevitable, and, with nationalisation of

the land, it might well romc more speedily than one
would venture to contemplate. None will question,

at any rate, that, should such a day arrive, education
in the principles underlying the calling will loom as

largely as practical training in determining the standards
of admission to the use of the land.

The Structure of the Great Rift Valley.

By Prof. J. W. Gregory, F.R.S.

THE explanation that the lake chains of East
Africa lie in a system of tectonic valleys which

are a continuation of the basin of the Red Sea was due
to Suess (1891) in his contribution to the geological

results of Teleki's expedition. Suess regarded the

Great Rift Valley as made by a sudden rupture of the

crust of the earth owing to contraction, as preceded by
no upheaval, its age as Pliocene and Pleistocene, and
the height of the land beside it as due to an uplift^ in

consequence of the rupture ; and he considered that

as the East African Rift Valley is bounded by block

mountains and not by parallel horsts, it is different in

structure from that of the Rhine. The present writer,

after a visit in 1892-3 to the highest part of the Rift

Valley, supported Suess's view of its formation by earth-

movements due to lateral tension, but he considered

that the valley had a much longer and more complex
history than Suess recognised ; for the Rift Valley
was made by faulting repeated at intervals from at

least the Oligocene to the Pleistocene, it was initiated

by an uplift of a broad arch in the Upper Cretaceous,

and the infall of the top of that arch was probably a
consequence of the foundering of the floor of the Indian
Ocean.

The Great Rift Valley in its course from Syria to

Mozambique varies greatly in structure. In some
places it consists of a single trench, and at others of

several branches. Its structure is geographically most
complex in Tanganyika Territory, where it was studied
with especial care when that area was part of German
East Africa. A valuable discussion of the combined
topographic, geological, and geodetic researches in that
region has now been prepared by Prof. Krenkel, of the
University of Leipzig.^ He shows that between the
Congo and the eastern coast of Africa three great
tectonic belts are now well established. That nearest
the coast forms the eastern front of the main African
plateau. As it is the oldest, and in the most exposed
position, its structures have been obscured by denuda-
tion. Hence the determination that this mountain
rampart was formed by faulting required close ex-

amination of its geology. The evidence available

shows that the central part of Tanganyika Territory is

traversed by a zone of fractures, which extends from
Lake Nyasa to the plateau front west of Mombasa.
This eastern zone consists in places of a series of step
faults, but includes, as in Uluguru, some rift valleys.

The second belt is the continuation of the main
trunk of the Great Rift Valley southward from Kenya
Colony. It includes Lake Magadi, and forks at Lake
Natron ; one branch goes south-westward, and includes
Lake Eyasi^ and disappears near the town of Tabora.

' [In 1891 be referred to the uprise as an Aytfw6V>ung; later as an
Aufwvislung.^

' Die Bruchzonen Ostafrikas: Tektonik, Vulkanismus, Rrdbeben und
SchwereanomaUen. Von Prof. E. Krenkel. Pp. viii+ 184. (Berlin;
Gebriider Bomtraeger, 1922.) 7s. \d.
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The main trunk continues southward ; it is repeatedly
deflected south-westward by faults parallel to those of
the eastern fracture belt ; it becomes indefinite after

passing Kilimatinde on the railway from Dar-es-
Salam to Tanganyika. There is some evidence of the
extension of this fracture belt through the Ruaha
valley to Lake Nyasa. The only gap still uncertain in

the course of the Great Rift Valley is from thf» i ......

part of the Ruaha to near Kilimatinde.

The westernmost tectonic belt follows the wisurn
branch of the Rift Valley, and includes the Albert
Nyanza and Lake Tanganyika. It forks near its

southern end : one branch breaks into splinters on the
southern coast of Tanganyika ; the longer branch goes
south-eastward past Lake Rukwa, joins the main trunk
at the Ruaha valley, and continues through Lake
Nyasa to south of the Zambezi, where it has been traced
by Teale and Wilson. The evidence of the tectonic

origin of the valley is especially clear around Lake
Tanganyika, the coasts of which show complex series

of faults, fault blocks, and secondary rift valleys.

Many of the faults are quite modem, as some of them
have dislocated recent conglomerates and have tilted

some of the lake beaches. The walls of this valley,

from the features noted in the original graphical

description of it by Burton, are young, and, as Prof.

Krenkel holds, the westernmost of the three tectonic

belts is probably the youngest.

Between Suess's simple theory' that the Rift Valley

was formed from a single series of fractures in the upper-
most Kainozoic and my more complex classification

with its three different series of fractures separateH

by four volcanic periods, Prof. Krenkel adopts an int< r

mediate position. He accepts two periods of faulting

and three of volcanic activity for the Nyasa basin ; so

that his sequence of events is nearly as long as mine :

but he regards all the volcanic rocks as Miocene or lati :

.

The evidence on which I referred the lava of the plains

near Nairobi to the Upper Cretaceous was admittedly
scanty ; but that age fitted in best with the general

history of that part of the world. Later a promising
clue to the age of the earlier volcanic eruptions wa>
offered by Dr. Oswald's work on the Victoria Nyanza

;

but the volcanic pebbles he collected in the pre-Miocene
conglomerates cannot be certainly identified. It is to

be hoped that some visitor to that area will make a
further collection of the volcanic pebbles from these

conglomerates, so that their position in the East
African volcanic sequence may be determined.

The view that the Kapitian lava plains are Pliocene

has been held persistently ; but that view has now
been conclusively disproved by fossils collected by Mr.

Sikes from beds deposited in depressions in the surface

of these lavas. The fossils have been identified by
Mr. R. B. Newton as Pliocene, so that the lavas them-
selves must be Miocene or older. Their Cretaceous age



October 6, 1923] NA TURE 515

Sotme

lower

Jurassic

SM

has recently been supported by the work of E. O.

Teale and W. Campbell Smith from the Zambezi.

Some lavas which these authors correlate with the

Kapitian are shown to be Cretaceous ; they remark

{Geol. Mag., May 1923, p. 228), "... the close similar-

ity between the specimens from the Lupata Gorge just

described, and the Kapitian phonohtes, seems to afford

very striking confirmation of Prof. Gregory's view that

the latter are of Cretaceous age."

This evidence establishes the suggested date for the

beginning of the East African part of the Rift Valley

by fixing the age of the oldest associated lavas as

Cretaceous. That the Rift Valley faults had begun
by the Oligocene has now received further confirmation

from the Gulf of Suez. In a lecture to the Royal
Geographical Society in 192 1 (Geog. Journ. vol. Iviii.

pp. 267-271) Dr. Hume threw doubt on the fault origin

of the Gulf of Suez, and attributed itjto folding. This

conclusion would have been difficult to reconcile with the

successive maps of the area issued by
the Geological Survey of Egypt had
not that Survey also published a

diagram of one of its folds (Petrol.

Research Bull. No. 6, 1920, before

p. i). The structure represented is

what in ordinary geological nomen-
clature is termed a fault. In

answer to Dr. Hume's view that

the Gulf of Suez was formed by
folding, it is only necessary to refer

to the two last publications on the

area by the Survey of which he is

director. The valuable account of

the geology of the Gulf of Suez in

No. 10 of the Petroleum Research

Bulletins, by Messrs. Moon and
Sadek, includes two sections which
illustrate the structure of the Gulf.

The essential parts of these sections

are here reproduced (Figs, i and 2).

They both represent the Gulf of

Suez as in a typical fault-formed valley. The
second figure (after PI. IX. D) is especially instructive,

as it shows that the faults which formed the Gulf

of Suez were post-Eocene and pre-Miocene. It there-

fore shows that the conclusion that the Rift Valley

faulting began in the Oligocene, which was first

based on evidence from Lake Nyasa, holds for the

Gulf of Suez. A further Petroleum Research Bulletin,

No. 12, has just been issued, in which part of the

eastern shore of the Gulf of Suez is described. The
authors, Messrs. Moon and Sadek, conclude that the

position of the shore is determined by " a very import-

ant fault," and they show that the faults in this area

were in part pre-Miocene and partly post-Miocene.

One of the sections, PI. I. D-H, shows a series of

vertical and steeply inclined fracture planes which are

marked as faults and not as folds.

Suess's view that the Great Rift Valley is tectonic in

origin has been supported by an overwhelming balance
of opinion ; but his view that it was a sudden rupture

due to the contraction of the crust has been less widely
adopted than the writer's hypothesis that it was due to

a series of infalls along an upraised belt. That pre-

liminary uplift has been accepted under various names
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-—arch, anticline, or mountain ridge along the axis of

the valley—and it is consistent with the gravity survey

by Kohlschiitter, of the results of which ah excellent

summary is given by Prof. Krenkel. Tanganyika Ter-

ritory is under three different conditions. Along the

coast gravity is in excess. The central area, along the

south-western branch from the Great Rift Valley

through Lake Eyasi to Tabora, includes a broad basin,

with gravity less than the normal. Along the western

branch of the Rift Valley is a long narrow band in

which the gravity is also less than normal ; Krenkel
describes it as a Dichterinne or density-trough.

The majority of recent authors have adopted the

view that the Great Rift Valley was due to lateral

tension. That the faults which bound the valley

might be due to compression has been several times

suggested. The occurrence of reverse faults in the

older rocks beside the Great Rift Valley appeared to

support this possibility. This view was suggested by

I.—The structure of the Rift Valley of the Gulf of Suez according to the Egyptian Survey.

From Petroleum Research Bull. No. lo. (Cairo, 1921.)

/^.£.

Carioni/erous yPrz-Miocena

Jgmaua Rocks

Fig. 2.—Another section by the Egyptian Survey of the valley of the Gulf of Suez.

From Petroleum Research Bull. No. 10. (Cairo, 1921.)

Uhlig in 1907, but he has abandoned it. An over-

thrust fault—which has since been rejected—was de-

scribed from German East Africa, but Suess remarked
that he knew of no other anywhere along the Great

Rift Valley system. Dr. Hume inserted a reversed

fault on the western shore of the Gulf of Suez. His

section was reissued last year " slightly altered

"

(Petroleum Research Bulletin, Geological Survey
Egypt, No. 10, PI. VIII. Fig. 2) ; but the only noticeable

modification, except in colouring, is that the fault is no
longer drawn as a reverse fault.

The main advocate of the compression theory is

Mr. E. J. Wayland, the director of the Geological

Survey of Uganda, for the Great Rift Valley near the

Albert Nyanza (Geog. Journ. vol. Iviii., 1921, pp.

344-359). The suggestion is more probable for that

area than for those places where the Rift Valley is

associated with immense lava fields, and in Unyoro it

has some abnormal features. Mr. Wayland's view is

based on general considerations, and he does not appear

to have seen any reversed fault along the Rift Valley.

All the numerous faults that have been recognised in

the Great Rift Valley series are normal. Any reversed

faulting that may be found will probably prove to be
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exceptional. The geographical and geological features

of the mountains beside the Great Rift Valley resemble

those of normally faulted block-mountains, and not

those of fold mountains due to corrugation of the crust

by compression. The topography along the Great

Rift Valley agrees with that of areas torn by tension

clefts rather than with mountains raised by compres-

sion ; for all the faults known are normal ; beside the

valley rise many block-mountains and horsts, and it is

associated with vast lava fields. In mountains due to

compression, on the other hand, the faulting is re-

versed ; volcanic action is rare except for isolated

volcanic groups some distance from the main chain, or

where it is cut across by later faults. The mountains,

moreover, occur in long sinuous chains and sheaves of

chains which graduallydwindle in height through parallel

foothills. That the Rift Valleys are due to tension is

emphatically asserted by Prof. Krenkel. The fracture

zones of East Africa, he says, are zones in which the
crust has been torn asunder {Zerreissungszonen der
Kruste, p. 169).

Recent evidence, therefore, from the Zaml>ezi ar.d

the Gulf of Suez, Mr. Sikes's fossils from the Kapm
Plains, and Prof. Krenkel's valuable monograph, com-
bine to confirm the conclusions that the Great Rift

Valley was initiated by an upbulging of the crust ; that
its fractures were connected with vast volcanic eruptions
which began in East Africa in the late Cretaceous, and
were contemporary with the Deccan Traps of India ; and
that one set of the fractures that made the Rift Valley
happened in the Oligocene, These conclusions render
it probable that the African Rift Valleys are due to
the secondary consequences of the movements that

made the basin of the Indian Ocean.

Obituary.
Mr. F. J. H. Jenkinson, Hon.^D.Litt. (Oxon.).

IN Mr. Francis Jenkinson, University Librarian at

Cambridge, who died on September 21, has passed

away one of the most versatile and distinguished of

Cambridge scholars. Of his profound knowledge of

classics, of bibliography and antiquarian matters, and

of music, this is not the place to write. This notice

must be restricted to his activities in natural science,

in one branch of which, entomology, he was an expert.

Nor is it possible here to give more than the briefest

outline of his life. Born in 1853, he entered Marl-

borough at the age of twelve, and in 1872 began a

distinguished career at Trinity College, remaining for

the rest of his days at Cambridge. He became Univer-

sity Librarian in 1889, and held this post until his

death, a period of more than thirty years.

Jenkinson was Curator in Zoology in the University

Museum for a few months in 1878 (the same year in

which he gained his Fellowship at Trinity by his

classical attainments). He was the second occupant

of this position, the first having been Mr. J. F. Bullar,

and during his tenure he worked chiefly at insects. The

same curatorship was afterwards filled (in 1890) by

the late Dr. David Sharp. But though Jenkinson 's

official connexion with the Museum' of Zoology was

short, he was its valued helper to the end.

From boyhood a keen naturalist, and especially a

lepidopterist, Jenkinson was much associated in early

years with his lifelong friend Mr. Edward Meyrick, as

a student of the smallest and most delicate forms.

Some time after the coming to Cambridge of Dr. Sharp,

with whom he formed a lasting friendship, Jenkinson

turned his attention to Diptera. These were henceforth

his special study until the last, and it is as a dipterist

that he will be remembered in entomological circles.

It is true of Jenkinson's entomological side, as

perhaps of all his interests, that his published works

are little in comparison with the greatness of his know-

ledge. His writings comprise some twenty-seven short

notes and papers, contributed to the Entomologist''

s

Monthly Magazine between 1886 and 1922. The first

four, up to 1900, deal with Lepidoptera, the remainder

almost entirely with Diptera. In his longest paper

(1908) he recorded a number of fungus-gnats new to
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Britain and described one new to science. The short

notes contain records of captures and observations of

the habits of various flies. His last entomological

writing (1922) was an obituary notice of his old friend

A. B. Fam.
But these publications are only a small part of

Jenkinson's dipterological work. None could be more
generous than he in aiding other workers. He had a
wonderful faculty for distinguishing obscure species

in the field, and very great deftness in capturing

minute insects, even without a net. He was a very

skilful manipulator, and collected a vast amount of

material in several parts of Great Britain, but especially

in his own garden at Cambridge. The pick of these

captures was always at the disposal of the University

Museum, to which he gave hundreds of specimens,

and he was one of the makers of the Cambridge collec-

tion of British Diptera, now one of the largest extant.

The national collection at South Kensington has also

been enriched by many of his specimens. His mis-

cellaneous captures in other orders were frequently

interesting : a minute Copeognathe found in a house

at Crowborough, and described by Dr. Enderlein in

1922 as a new genus and species (Pteroxanium). is the

first Psocid {sens, lat.) with scale-covered wings to be

discovered in Great Britain, the forms related to it

being tropical.

Jenkinson's faculties for observing were extended to

plants, birds, and even, at one time, to mollusca. He
applied his classical and bibliographical knowledge also

to entomological matters. The former was often called

into play in questions relating to scientific names.

What he wrote of Earn was true also of himself :
" he

disliked slovenliness " and " was the most scholarly of

naturalists." As Librarian he was always sj-mpathetic

to the needs of entomology, and contributed to the

result that the University Library- and departmental

libraries together now contain a body of entomological

literature (especially periodicals) probably unsurpassed

in any centre in Great Britain outside London. In

person he was tall but of almost fragile build, and he

was always hindered by poor health. The kindest-

hearted of men, his personality exercised a singular

charm over his many friends. H. S.
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Current Topics and Events.

The report of the Broadcasting Committee ap-

pointed on April 24 by Sir William Joynson-Hicks,

then Postmaster-General, has now been issued,

together with a statement from the present head of

the Post Office, Sir Laming Worthington Evans.

The committee had to consider : (a) Broadcasting in

I all its aspects ; (fe) the contracts and licences which
have been or may be granted ; (c) the action which
should be taken upon the determination of the

existing licence of the Broadcasting Company ; [d.)

uses to which broadcasting may be put ; and {e)

the restrictions which may need to be placed upon
its user or development. The Committee states that

broadcasting is of value for instruction and enter-

tainment and has great potentialities, and it is

recommended that a Broadcasting Board should be
established by statute to advise the Postmaster-

General, though broadcasting services should remain
in the hands of non-Government bodies working
under Government licence. The revenue required

to maintain broadcasting services is to come mainly
from the receiving licence fee. The Committee
considers that the existing fee of 105. a year is suffi-

cient for the present, and that three-quarters of the

receipts might go to meet the costs of broadcasting.

As regards licences, a uniform and simple type of

licence obtainable without formalities and with
practically no limitations on the apparatus is sug-

gested for all users. Extension of broadcasting hours
and of the wave-lengths in use (350-425 metres) so

as to cover the range 300-500 metres, excluding the

band 440-460 metres, is also recommended. The
Committee considers the immediate application of its

scheme desirable, and suggests that the British

Broadcasting Company's licence be continued and
extended on a modified basis. No recommendation
is made on the subject of the protection of British

apparatus against foreign competition, the Committee
stating that the matter should be dealt with by
Parliament.

Arising out of our recent article on " Inventors

and Patents " (Nature, September 8, p. 349), it has

been brought to our notice that the interest of

patentees and inventors has been made the special

aim of the Institute of Patentees (Incorporated).

This association was founded in the year 1919, and
within a short space of time enrolled some twelve
hundred members. It has set up a body of technical

advisers to assist the inventor and prevent him from
wasting money on useless propositions. In the case,

however, of those inventions which contain germs of

value, even though the inventions are but crudely
presented, the Institute advises their originators as

to the best method of developing their productions.
To a certain extent, the Institute also acts as a
clearing-house, at the same time aiming at submitting
to manufacturers such inventions only as have
reasonable commercial prospects. In favourable
cases, assistance will be given in the direction of

obtaining capital for the exploitation of inventions.
In order to reduce considerably the huge expense
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generally involved in the settlement of disputes pro-

ceeding from inventions, a Court of Arbitration has

been constituted to which contentious questions may
be remitted. At the present time, the Institute is

concentrating its efforts on securing an Empire
patent, whereby the cost of protecting an invention

throughout the British Empire may be materially

reduced. At the general meeting in March of this

year, the chairman in his presidential address an-

nounced that the Institute was recognised by the

Board of Trade, and that certain inquiries addressed to

that Department were referred immediately to the

Institute. It is stated that the Institute is in no way
a trading or profit-making concern, for the members
of its various advisory and other committees give

their services gratuitously. Two classes of members
are enrolled. An annual subscription of two guineas

secures full membership, while associate-membership

for the annual subscription of one guinea is reserved

for the genuinely poor inventor. Further particulars

are obtainable from the organising secretary at 44
Russell Street, London, W.C.i.

Before the War, Capt. C. W. R. Knight, as a

photographer of birds and their nests, was already

in the front rank. Being a practised climber, he did

not confine his attention to species that build near

the ground, and more recently he has specialised and
taken the kinematograph as well as the ordinary

camera " into the tree-tops " with most successful

results. On Monday last, at the Polytechnic Hall,

in Regent Street, Capt. Knight used a number of his

films and some lantern slides to illustrate to a specially

invited audience a lecture which will be repeated

daily for the benefit of the public for several weeks
to come. Tliere is no need at the present time to

emphasise the usefulness of films as records of fact

(in contradistinction to portrayals of fiction) where
motion has to be illustrated, or the advantage of

having them verbally described. Capt. Knight was
able to show the climbing of woodpeckers, the rapid

flight of birds of prey when catching food for their

young, the plucking of the victim, its partition among
the nestlings of tender age, the throwing of it whole

to them to scramble for when they were older. He
also showed special records of young birds exercising

their wings and getting into training for flying, as

well as their hesitation before they could make up
their minds to launch themselves for the first time

in the air. Many points of incidental interest were

mentioned by the lecturer. The finding of a swift

in the nest of a hobby was used as an argument in

favour of the latter bird being the swiftest of our

hawks. Stress was laid upon the amount of vegetable

food eaten by the greater spotted woodpecker ; the

writer has known of this bird taking coconut intended

for tits, but Capt. Knight described the extraction

of kernels from hazel-nuts fixed in the crevices of

bark, after the fashion of the nuthatch. Owls were

dealt with, as was the daily life of a rookery, while

the rearing of young herons was considered in detail.

All who are interested in British wild life should go
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to Capt. Knight's lecture, for they will thus add to

their knowledge besides gaining a groat deal of

en I'

Aiiwii'iNO to the latest estimates iyi\«M m the

Times for September 28 and 29), the loss of property

in Tokyo and Yokohama due to the earthquake of

September i is somewliat less than was at first sup-

posed. In Yokohama, about three-fourths of the

houses (including those of greatest value) were de-

stroyed ; those which remain are apparently but a
frin^'o of small dwellings. It was on the flat levels,

interne (lid by canals, in which the business and
shopping t|iiarters were situated, that the destruction

was greatest ; but on the Bluff, where the foreign

merchants lived, there was also much damage done,

many of the houses having fallen into the valley

below. In Tokyo, out of about 335,000 houses
destroyed, only n per cent, collapsed under the
earthquake shock ; the remainder were burned. It

was again in the densely crowded riverside districts

that the worst of the destruction took place. It has
been suggested that Yokohama should be rebuilt in

a safer district, but the site of the city is obviously
determined by the harbour, which has not been
materially damaged. Moreover, though there is no
absolutely safe area in such a seismic zone, the safest

for many years to come, and perhaps for several

centuries, may be the epicentral area of the recent
shock.

We are glad to note that J^ritish firms are adopt-
ing more and more the principle, on the lines of

many American firms, of helping their clients

in every possible way—and indirectly the general
public as well—by the issue of thoroughly scientific

literature written by experts. A good example of

this is a recent publication, " Water Treatment,"
by Messrs. Brunner, Mond and Co., Ltd., the well-

known chemical manufacturers of Northwich, Cheshire.
This booklet, which is a production of the firm's

research staff, and may be obtained free of charge
by writing to the above address, gives a most lucid

and concise explanation of the whole principles

underlying the hardness and treatment of water,
especially for boiler feed purposes, and should prove
invaluable to engineers and all others in charge of
boiler plant. It is divided into fourteen sections, and
particularly good are those devoted to the cause of
hardness, the soda ash and lime treatment, and the
choice and method of operation of softening plant in

general. Also of great interest are the sections
dealing with the more difficult aspects of water
treatment, about which the average chemist is none
too clearly informed, such as the presence of free

carbon dioxide and sodium bicarbonate, acids,

whether mineral or of the peaty acid variety, oil, and
especially the removal of the last traces of magnesium,
for which the use of alumino-ferric is recommended.

In 1905 the Meteorological Office was able for the
first time to make some provision for the regular
investigation of the upper air over the British Isles.

Investigation had previously been carried out
privately, in some cases with the assistance of the
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British Association and of the Royal Meteor<-
Society, Mr. W. H. Dines, who had taken n '

part in the practical development of the in

agreed to supervise the work for a nominal
provide, free of charge, the facilities whichllisresiden- •

afforded for work with kites and Italloons. Aft< r

1913 Mr. Dines removed to Benson in Oxfordshir.

and for the past ten years he has continued there th-

upper-air work which he had carried out so success

fully at Pyrton Hill on the Chilterns and
in Surrey. Largely as a result of these in\

Kngland has gained a position in the forefront of tii-

investigation of the upper atmosphere. At the enl
of June 1922, Mr. Dines retired from active supir

vision of the work, although he continued generoush
to give facilities for investigation to be carried on at

Benson. Mr. Dines's experience indicated that open
country north-west of Oxford was the most suitable

place for a permanent observatorj', but fin

reasons made this impossible ; it was accor

arranged to utilise Kew Observatory, where the

disadvantage of position would be to some extent

compensated by proximity to the central office ai

contact with other branches of meteorological worl

The transfer will probably be made in a few da>

The Observatory at Benson will then be closed. The
regular daily reports in connexion with forecasting

will be made at the wireless station at Leafield by tli-

courtesy of the Postmaster-General, while the uppt i

air investigation will be continued at Kew Observator\

.

Great activity continues to prevail on the questitr

of the cause and incidence of cancer. The Ministr;,

of Health has recently issued a circular (No. 426) in

which the views of a committee of experts are set

forth. The circular deals with the characteristic

features and natural course of the disease, the extent

of cancer mortality and its increase, the proclivity to

cancer, chronic irritation as a determining factor in

the appearance of the disease, and the diagnosis and
the treatment of cancer. The statements made arp

in harmony with the results of modem scientific

inquiry, and the circidar should help to counteract

a great deal of irrelevant matter which the public has

been invited to accept from quacks, cranks and well-

meaning persons who do not possess the requisite

knowledge. Local health authorities are encouraged

to deal with the cancer .problem in the best interr ^^ "''

the communit5\

Die Naturwissenschaften for August 31 contain

-

two articles by Arrhenius and by Freundlich on tlu

life and work of Wilhelm Ostwald, who reached th-

age of seventy on September 2, as recorded in our

issue of August 25, p. 289.

A REVIEW of the adhesives industries app)ears in

the Chemical Trade Journal for September 14. Tht^

properties, composition, extraction, and sterilisation

of animal glues are concisely described. YegetabU-

glues {e.g. from starch), waterproof glues, and variou-

forms of adhesives {e.g. sodium silicate adhesives

adhesives from cellulose waste, liquid glues, etc.) arc

all treated. A solution of glue in acetic acid is the

basis of " seccotine."
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A RH^'IEW of the dye-stuffs industry of Great

Britain, by Prof. G. T. Morgan, is published in

Chemistry and ..Industry for September 14. In this

the progress made during and since the War in the

manufacture of intermediates and dyes is discussed

great detail, and the article gives a reasoned

:count of the present position and future prospects

\i one of the most important British industrial

mdertakings.

The autumn conference of the Textile Institute

HU be held at Leicester on October 18-19. The first

|ay of the meeting will be spent at the Exhibition of

Textile Machinery and Textile Fabrics which is being

leld in Leicester on October 10-20. On the second

lay, Mr. P. E. King, of the University of Leeds, will

Ipresent a paper on " Artificial Silks," and later the

^annual Mather lecture will be delivered by Prof. J. F.

^Thorpe, who will take as his subject " The Applica-

^tion of Dyes to Fibres and Fabrics." The remainder
\.oi the meeting will be devoted to visits to works in the

Ineighbourhood of interest to members of the con-

;ference.

The first paper-mill for producing printing paper
and pasteboard from hydrophytes or water-plants on
a large scale was started on September 15 in Grossen-

hain, Saxony. The hydrophytes (Typha, Phragmites,

etc.) are made into pulp by a cheap new process of

the German Hydrophyte Co., and are said to yield a
good material for paper and pasteboard. The reeds

grow wild in shallow waters and their removal is

desirable in the interests of fishing ; in Germany,
therefore, as in other countries, large amounts of the
raw material are to be had freely. It has been
calculated that in Germany alone one million tons of

dry reed material can be gathered, thus freeing for

other purposes a like quantity of wood up to now used
for manufacturing wood pulp and cellulose. Several

further works for producing paper pulp from reeds are

to be erected in Germany as well as in other countries.

It is stated that the same process may also be used for

bamboo and similar tropical plants.

The Gilbert White Fellowship offers an attractive

programme for the present session ending January
1924. Meetings and expeditions have been arranged
for most Saturdays during the winter ; noteworthy
events are lectures by Dame Helen Gwynne-Vaughan
on " Tlie Ah( li.inism of Inheritance" on November 3
and 1)\- Mr. F. K. S. Balfour on " Trees and Flowers
of tli( \orth-West Pacific Coast "on December i. The
Ramble Section of the Selborne Society has also

issued a programme of its fixtures for the next few
montlis (price 6d.). Numerous " rniiiMcs " of historic

and literarv interest are included, nio^tlv in London
I'i \\> inii^'Miiiis. I. (•(lures have been arranged
pari iroui 1 he ruinlilcs aud ;unong them are " Among

the I liiiialaxas," I)\ Mr. 1-. W. Ilodi^kiusou
, on

"ctolxT ^1 ;

" Japan, I'.i^t, Present and I'uUirc," by
I'i')t. Wildcu-1 1,11 1 , on November 7; "In Neptune's
! iUL;<l(nn," by .Mr. !

. Mart in I )iui(au. on Xovcnibcr \ ,\ ;

\iinn;il l)is^uis('s and Cii niou liaiv," li\- Mr. Willi'cil

Mark Wcl.l), on \o\ cinhcr j() : ;ind " .\al ni^c al I Ionic."

by Mr. M. A. I'lullips, ou i
)(•( ciulx-r i..'. ( orr---
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spondence relating to the rambles, other than applica-

tions for tickets, should be sent to Mr. P. J. Ashton,

72 High Street, Bromley, Kent.

A special volume of the Zeitschrift fiir Kristallo-

graphie, comprising no less than 640 pages and
numerous illustrations and plates, has been published

as a testimonial to the magnificent life-work in

crystallography of the founder and first editor (for

over fifty volumes) of the Zeitschrift—Prof. P. von

Groth. It consists of contributory memoirs on their

most recent original researches by thirty-two authors

of repute, mostly well-known contributors to the

Zeitschrift for many years and old friends of Prof,

von Groth. The two British contributors are Dr.

Tutton and Mr. Barlow, the former of whom sends

a thirty-five-page paper on the completion of his

many years' work on the sulphates, selenates, and

double salts, in the results of which Prof, von Groth

had taken a very deep interest, while the latter sends

a paper on the division of space in enantiomorphous

polyhedra. The universal character of this remark-

able birthday present—for it commemorates the

eightieth birthday of Prof, von Groth, which occurred

on June 23—will be apparent from the mere mention

of the names of a few of the contributors from other

lands. First should be mentioned Prof. Niggli of

Zurich, who now acts as editor and to whom the

greatest credit is due for the organisation of such a

memorable testimonial to the great crystallographer ;

then we have memoirs from Prof. Jaeger of Groningen,

M. H. Ungemach of Paris, A. Hadding of Lund,

C. Leiss of Berlin, J. Beckenkamp of Wtirzburg^

G. Aminoff of Stockholm, F. Zambonini of Turin,

H. Tertsch of Vienna, F. Rinne of Leipzig, C. Viola

of Parma, E. Artini of Milan, R. Scharizer of Graz,

and others equally famous from almost all the greatest

European centres of learning. The value of these

papers alone is a noteworthy testimony to the great

esteem and affection in which the recipient is held,

and their publication as a common dedication at a

time like the present should prove a valuable aid to

international peace and goodwill. The volume is

dedicated to one of the greatest of modern men of

science, one of the kindliest of men, who ever gave

the impulse of his encouragement and approbation

to those striving sincerely and earnestly to advance

the subject which he had so much at heart.

Messrs. Longmans and Co. have many science

books in their new list of announcements. Among
them are " The Action of Alcohol on Man," by Prof.

E. H. Starling, with contributions on alcohol as a

medicine, by Dr. R. Hutchison ; alcohol and ils

relations to problems in mental disorders, 1>\ Sir

I'dederick W. Mott, and alcohol and mortalii\, by

I'rof. Raymond Pearl; and " GaK anouia^nctu and

Thermomagnetic Effects : The Hall and Allied i Mu-no-

mena," by Prof. L. L. Campbell (in Monographs on

Physics).

Tin. autumn annonnccnient list of Messrs. Mctliuen

,ind ( o., Ltd., (.out, nil. many books ol scuaititic

nitcrest. Among tlicm we notice " Tlie I'rnn iple ol

Relativity," by Profs. A. I'ansteiu, 11. A. I.oreiil/,
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Our Astronomical Column.
liKi H.\i I. 01 Si:i'i i;mhi;k 7.— Mr. W. !•". l)ennin<,'

writes: " About 33 descriptions of ihis object, which
appeared abont 7 h. pt m. (i..\l.r., were recei\ed
from Cornwall, l">e\ onshire, and South Wales. It was
of considerable si/e and ! jiilliancv, and it left a trail

which remained visible tor 10 or \i minntc Mug
to several of the observers. .\ number ol rts

which have been received arc not of aiu scienutic

utility, for they are mere descriptions of the brightness
of the phenomenon without including any precise
details of the position of the flight and duration. Some
of the observations, however, contain all the data
necessary for computing the real path of the meteor.

" The radiant point is indicated at 260^-12", and
the height from about (><) to jf) miles di'sccndin^ along
a course 100 miles in ieiii^th, at a velocaty of jo miles
per second. It extended from south-west of Land's
End to about 25 miles west of T-undy Island, and it

lit up brilliantly the sea and coast of Cornwall in the
district nearly over w hu h the meteor descended."

Prof. Lindemann's Theory of the Spiral
Nerul.^.—The Observatory for September contains
two articles criticising this theory, which suggested
that the spirals were clouds of cosmic dust, expelled
from the galaxy by light-pressure, and shining by
reflected starlight. Prof. Perrine considers the idea
of their shining by reflected light untenable, on the
ground that at least one of them, N.G.C. 1068, has
some bright lines in its spectrum, which show the
same radial velocity as the dark ones ; in case of
retlcction the latter would be double the former.
Mr. A. C. Gifford notes that the presence of layers
of dark obstructing matter in many of the s])irals

negatives the idea of reflected light from tlie .nalaxy,

a point which was also made by Mr. Reynolds.
Prof. Perrine agrees with the suggestion of expulsion

from the galaxy, but holds that the spirals are no
longer merely dust clouds, but that a large number
of stars have formed in them by condensation ; they
are autonomous systems, perhaps 100 light-years in

diameter ; the novae in them are supposed to be
similar to, but perhaps smaller than, galactic novae ;

they may be caused by stars colliding with streams
of cosmic dust.

Mr. Gifford notes that Lick Observatory photo-
graphs show that the number of spirals approaches
a million ; assuming with Lindemann that each has a
mass of ten thousand suns, we obtain an aggregate
mass greater than we can reasonably suppose to have

been expelled from tip , since it exceeds man\-
estimates of the united aiu.ss of the galactic st.o-

lie A'^iro with i'ernne m supposing that the spir,d>

ont.iin mails- condensed and ascribes ttie

no\ ( observe 1 to collision- a ith star.

Sol MM- 1; -\ NO I HI 'd;.wii\,, - • 'Fr OF LiGHT.
—Prof. I . J. J. S( e and othe: .ately asserted

that J. Soldner had anticipated Emstein in 1801 in

announcing the double shift of light-rays passing near
the sun. R. Trumpler examines the matter in Pub.
Ast. Soc. Pacific for August, and shows, as might be
expected, that the double value arises solely from an
arithmetical blunder of Soldner's, who wais of course

using the Newtonian Law. Soldner's aim was to

find the deflexion due not to the sun, but to the

earth. Curiously enough, a second arithmetical

blunder caused his result to be ten times too great,

i.e. 0001" instead of ooooi' ;
boili v:diies are far too

small for practical measuremen
The charge of plagiarism a.: istein is thus

shown to be completeh unfuun le 1 i avendish had
investigated the shift at al»oiit the same time as

Soldner, but did not get the erroneous double value.

Thev both assumed the corpuscular theory^ of light.

ddic idea that the sinft was to be expected on the

wa\e tlicor\' came much later.

Star-gauges at I-ixd ( )p.servatory.—Nos. 30
and 31 of the Lund Meddelanden contain some useful

work on star-gauging. The t'v: "arrangement
of the gauges of Sir William a; 1

)hn Herschel.

They are reduced to galactic longitude and latitude,

and expressed as star density per square degree in each

region measured. References given to the

sheets of the iranklm .Vdam- mtaining the

region ; the .greatest and least numtiers per square

degree are 9630 and j-x

No. 31 contains details of the star-counts made at

Lund on the lYanklin Adams charts. Separate figures

are given for each ma.iinitude down to the 15th and

for different distances from the centre of the plate.

The density per stjuare degree in each zone is also

given. It 'will be remembered that Chapman and

Alelotte published a similar studv of these plates in

the memoirs of the K.V.S. Ilowex er, as there is room
for personality in the estimates of magnitude, an

independent count is quite useful. At present there

is no general discussion of tlie results of the count,

but this will doubtless follow , in the meantime the

work is verv serviceable for reference.
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Research Items.

The Origin of American Quill-work.—The
^methods of American quill-work are figured and
'
lescribed in the August issue of Man by Mr. H. Ling
ioth. Mr. Ling Roth remarks that the principle of

ipping the quill ends over a band of weft, twined-
rork, or sinew, distinguishes the technique of Ameri-
m quill-work from that of other peoples—Tyrolese

)r Nepalese—who practise quill decoration. But,

strange to say, the same method is used by Ainu
fmat-makers, and bearing in mind the ethnic connexion
'between north-east Asia and north-west America, he
suggests that the American technique was brought
from Asia, and that Americans in later times, finding

that the soft porcupine tail-quills were adaptable for

this form of decoration, made use of the comparatively
new-found material, and gave us the much-admired
quill-work ornamentation, an invention in itself of no
mean order.

The Winnebago American Indians.—The chief

contribution to the thirty-seventh annual report of

the Bureau of American Ethnology, 1915-16, pub-
lished in the present year, is a monograph on the
Winnebago tribe by Mr. Paul Radin. The Winnebago
and closely related tribes, like the Missouri, Oto, and
Iowa, certainly represent the second westward migra-
tion of the Siouan tribes. It is impossible to say
when they entered Wisconsin, but if they can be
identified with the builders of the effigy mounds, they
came from the south or south-east. But it is remark-
able, if this theory be accepted, that no effigy mounds
are found in Illinois, and it may be assumed that the
Winnebago developed the mound-building habit after

they had reached Wisconsin ; or that other types of

mounds in Illinois are the work of them and kindred
tribes. It is also possible that since the effigy mounds
are undoubtedly associated with the clan organisation,

this type of social organisation was adopted by the
Winnebago only after they had entered Wisconsin.
This well-illustrated monograph gives an elaborate
account of the history, archaeology, material culture,

social customs, clan organisation, and the cults of the
Winnebago.

The Thresher Shark.—In Science of July 13
Prof. W. E. Allen gave a description of the behaviour

I'
of a thresher shark [Alopias vulpes), as observed by
him on the coast of California. We have received
rom Prof. Allen another account of the same occur-

rence. The shark was seen in pursuit of a small
ish, which it overtook, and then, turning sharply
iownwards and to the right, made a whip-like stroke
nth its long tail, almost instantly followed by another
Stroke ; as a result the victim was badly crippled and
rauld have been an easy prey, had the shark not been
Tightened off. Prof. Allen concludes that the long
/hip-like tail of Alopias is a highly efficient weapon

jfor crippling its prey, and he contrasts the methods of

lis shark with those used by the soupfin shark
Waleus zygopterus), which chases a fish with its mouth
lirected towards the fugitive, trying to snap it up
?hen close enough to so so.

The Periodicity and Migrations of Locusts.—
[n the Bulletin of Entomological Research for July,
"
Ir. B. P. IJvarov discusses the habits of the swarming
3cust, Schistocerca gregaria (peregrina), which is the
>nly Old World representative of the genus. The
Jcust Acridium flavivcntre, Burm., is regarded as no

longer a distinct species but as the solitary phase of
the dimorphic species 5. gregaria. Mr. Uvarov agrees
irith the conclusion of Vosseler that the migration of

5. gregaria either as nymphs or adults has nothing to
do with need for food or with the search for new
breeding-grounds, and a solution of the phenomenon
is not yet forthcoming. Kiinckel d'Herculais has
observed, and Vosseler has studied more thoroughly,
the extremely interesting colour changes in the
individuals forming migratory swarms. These changes
in 5. gregaria are very pronounced, and Mr. Uvarov
believes that they are in direct physiological con-
nexion with the maturation of the sexual products,
and of the development and reduction of the fat-body.
The life-cycle of this species is very poorly known and
its permanent breeding-grounds and the conditions
under which breeding takes place are greatly in need
of study. The author's conclusion regarding two
different phases of the species suggests a promising
line of investigation. Opportunities should be taken
during years of mass invasions to observe the con-
ditions of existence of the migratory phase, and also
during years of minimum prevalence, when the
solitary phase is most likely to be met with. Observa-
tions of this kind recorded by Morstatt in East Africa
suggest that the periodicity of locusts is not due to
invasions from outside, but to increased local multi-
plication under dry conditions.

Surveys in North-West Yunnan.—In the
Geographical Journal for September there is published
a map of part of North-West Yunnan which has been
corrected by Mr. E. A. Reeves from the observations
of Prof. J. W. Gregory and Mr. C. J. Gregory,
Mr. Kingdon Ward, and Mr. E. C. Young. This
map shows that part of the Salween River between
about lat. 27° 30' N. and lat. 26° 30' N. is entirely
unmapped. Most of the longitudes depend upon
traverses and not on astronomical determinations.
The altitudes along Prof. Gregory's route are based on
a series of boiling-point observations.

Distribution of Land and Sea in Past Times
IN Australasia.—Now that the hypothesis of drift-

ing continents has added a new fascination to palaeo-
geography, geologists will find the series of maps and
considerations put forward by Prof. W. N. Benson,
of the University of Otago, New Zealand, of permanent
value for consultation (" Palaeozoic and Mesozoic
Seas in Australasia," Trans. New Zealand Institute,
vol. 54, p. I, 1923). The paper is a highly interesting
" attempt to trace the geographical evolution of
Australasia," and the author concludes that the
opening of the Cainozoic era saw Australasia broken
into blocks, the various regions thenceforth having
individual and not connected histories. These regions
provide the geographical features traceable at the
present day. Prof. Benson takes us from the Tethys
belt to the Antarctic fringe, and he even includes

(pp. 46 and 48) such a detail as the evidence of
glaciation on the borders of Western Australia and
South Australia at the close of Cretaceous times.

The Lavas of the Pacific Basin.— Dr. H. S.

Washington has traced the sequence of three t^^pes

of basic lavas in Hawaii in the past, and the irregular

outpouring of all of these types at the present day,
from the collation of a large series of analyses,
mostly due to his own work, and forming a very
solid contribution to petrography {Amer. Journ. Sci.,

vol. 206, p. 465, June 1923, and vol. 207, p. 100,
August 1923). It may be remembered that this

indefatigable author (" The Deccan Traps and other
Plateau Basalts," Bull. Geol. Soc. America, vol. 33, p.

803) has recently concluded that the marked fluidity
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<'\INo/o|i M\\!\1\MA IN \ .. N Mlsl.rMS.
I'll' Mioiin: iii.iiiim.ilian skeletons, from
malen.i! tii i]i;ir\-elloiisl\- (Diniiletc. has
become a lim- .im m the Initeil Si.iie-, .mil \\\ I).

Matthews' IMper, " 1 o.^n Hones III the K'oiiv, ' in
the a(lmiral)i\' i!lnstr,ite'i |oiirn;il \((hti,i/ ///s,'..^v

(vol. 2^, iw-'^;
: Aiiierie.in M useiiin ol .\at nral lli-.torv)

(leserilics the proci^ss in a >))e(iiii e\;!nii)ie. We
leain how the blot'lvs of stone are reiiio\eil from t lie

quarry, liow the bones are cleaned Irom the alln\iiiiii

of the swamp that proved a ,ura\c for their lirst

owners, and how a reronstrnrt ion is m.ide on one
side of the mounted skeleton to lejiresent the animal
m lis habit as it li\ed. The author de.ds with the
three form> tiiai .ibonnd, to the exclusion of other
cind exH'ii nei.^hbonrin^ m;iinni.ils, m a (|uarr\' in
Karly Miocene strata iie.ir AL;,ite. Sioux ('oimtv,
Nebraska, wliere they were lirst (.lisco\-ered in 1S77.
The spe( it's are Diceratherimn cooki, a dwarf p.ir-

horned rhinoceros a little larger than a pig see also
NAiiki

, \ol. no, p. 585, 1922) ; Moropus ,/,ifii<. a
clawed ungulate, combining characters of the h.oise,

the rhinoceros, the tapir, and the titanothere, and
as large as a modern camel; and Dinohyus hollaudi,
lite giant pig, which is the largest known entelodont,
and was presumably of savage disposition. :Mr.
Matthews suggests that some common <lrinking habit
brought these tliree animals into association ; but
may we not picture the formation of an enclave by
three communities at some attractive spot, like those
indicated by C. B. Moffatt and other naturahsts in
the case of wild birds on coastal flats ? The museum
picture (p. 368) of the association is delightful.
M. K. Thorpe {Amcr. Jinitii. S(i.. \ol. 207, p. 91,
August 1923) treats of new restorations in the Yale
Peabody Museum, and illustrates Merycoidodon
s;racilis, one of the oreodont ungulates," walking
delicately; its larger relative, M. cuthbertsonii, graz-
ing copiously; and the carnivore Daphcenus vetus,
ihm ilanked and prowling. The specimens are from
the Middle Oligocene White River beds of the prolific
Sioux County, Nebraska. In the following number of
the Journal, p. 229, the same author describes the
progress of our knowledge of the Merycoidodontida;
from Leidy's work m i,S48 onwards, and points out a
number of primiti\ e and also carnivore-like characters
in the group.

Upper Air Results ix jAi\x._The Journal of
the Meteorological Society oi Japan for January
contains a communication on the snmmarv of pilot-
balloon observations at Tokorozawa b\- ^ir. Sekine.
The observations were carried out at the aerodrome
of the Mihtary Aviation School at Tokorozawa,
situate in 35° 48' N. Lat. and 130° 28' !:. Long.
from observations with a single theodolite and with
40 gm. balloons, from January 1921 to September
1922. The results of 81 trustworthy ascents were
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1 h<Te has re-— ••• '

added to the list of resistance glassware a^
produced b\ tlie \\cl! known firm of M,
Bros, a I

glass ton.

the firm slating tlie result of tests made on its chemical
and thermal resistance at the National Physical
'-''""ate, . i-cai;ents were emiiloved to test
"'• '•"^'^' .I'lmcil .itta( k, n.imeiv', steam and
water at jom Liino.spheres pressure, 'boiling and
evaporating' li\ drochloric acid of specific gravity 1-15
boiling 2X-caustic soda and a mixture of 2X-am-
monium chloride and (i to ^ of w.iwr) ammonium
hydroxide. The second and ton ,se reagents
produced no action that couUl led. Com-
parative tests using another make 01 j->ritish resistance
glass showed the new glass as distinctly its superior
in resisting the action of water and steam and hydro-
chlori( ,ici,l while it was inferior in resjxjct to the
caustic sod.i test, althon-h even here it had the
advantage of r.

m

mnn..^ unclouded after attack.
Flasks of the new

1 : idled with molten paraffin
wax and plunged n ^ did not crack until
temperatures betw jjo" C. were reached
being much snjien.-r to tii.- ,-l.i>,^ selected for com-
pan.son. On these results, the new glass quite
wortlnh- takes a positi(..n among the resistance glasses
of the lirsi rank.

Radio Directio i
, itiox. The

Department of Scientihc and Industrial Research
has published the first of a series of special reports
dealing witli the work of tli K'esearch Board.
The report, wdiich is made \ .Smith Rose and
R. H. Barfield, gives a discu.s.-^ion of the practical
systems of direction - finding In- reception. Thev
duide the various systems of radio - telegraphic
direction-finding into three distinct groups which
they call the single frame coil, the Bellini-Tosi, and
the Robinson systems. The\- first gi\e the histor\'
of direction finders and then a simple approximate
theorw Thev demonstrate that in all general
particulars the underlying principle of the three
systems is th,. same. It has to be remembered
that a tilted \\.i\ e front (Uh-s not produce directional
errors. A \ erv IarL,'e number of experiments were
made on damped and um kiniprd waves to find the
relative merits of the t: nis. The variations
from the true direction^ .v the methods were
found to be in close aL;reemeiit. At night time the
direction for the mmiiiuiin \alue was not sharply
defined, and so large observational errors sometimes
occurred at night. The experimental results show
that all existing systems gi\e results wliich are
practically identical with a single twin loop rotating
about a \ erlical axis. W hatever distortion is pro-
duced in an arriMiiu electromagnetic wave by the
geographical surroundings, and whatc^•er the cause of
the \ariations ex}->erieiiced both by dav and night.
all the systems were aflected to "the .same degree!
An ath antage claimed for the Robinson set is that it
can be used in a noisy room. No experiments, how-
ever, have yet been made to determine the relative
merits of the systems in this respect.
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The Liverpool Meeting of the British Association.

THE meetmg of the British Association which
conchided on September 19 was in many ways

jnotable, and marked the successful introduction of

.various changes in the local and scientific proceedings.

|ln point of numbers it was the third largest meeting
(Australia in 191 4 excepted) in the long history of

bhe Association, iDut the actual number of tickets

taken is not the only criterion for success. Figures

ire, however, of some value ; for one of the objects

lof the Association, namely, to spread knowledge of

science and what it stands for, can be most success-

fully accomplished by an appeal to the public receiving

ready response.
While the membership numbered 3296, not less than

15,000 people attended the free public lectures in

Liverpool and the surrounding boroughs, while more
than 7000 paid admission to the Scientific Exhibition

held under the auspices of the Association in the Central

Technical School on September 10-22, and this number
does not include members of the Association itself,

who were admitted free.

Further, the sectional meetings were almost all not

merely well attended but often overcrowded, a con-

dition which spoke well for the enthusiasm for scientific

knowledge among the members, but also illustrated

the attractiveness of the programmes.
The inaugural meeting, when the president delivered

his address, was remarkable for the fact that the whole
proceedings were broadcasted, and in two halls in

Liverpool the wireless version was accompanied by
lantern illustrations identical with and shown simul-

taneously with the originals shown during the address

itself in the Philharmonic Hall. The address was well

heard in most parts of the British Isles, and was even
picked up so far away as Switzerland. This is,

indeed, an example of the development of physical

science since the last Liverpool meeting held in 1896.

The place of the customary second evening lecture

was taken by a most successful scientific soiree given
by the Local Committee at the University. A
wonderful series of experimental and other exhibits

had been arranged and a most comprehensive pro-

gramme had been prepared, but unfortunately, owing
to the awkward lay-out of the University Buildings, it

must have been nearly impossible for very many of

the large and enthusiastic gathering to see properl}^

one-half of all the interesting things on view or to

hear many of the excellent series of lecturettes. Such
a soiree, however, is full of value and was greatly
appreciated, and the excellence of all the arrange-
ments at it reflected the greatest credit on all those
concerned in its organisation.

A delightful reception was given by the Lord Mayor
and Lady Mayoress in the splendid suite of buildings
comprised by the Walker Art Gallery, Picton Reading
Room, Hornby Library, and the Museum, which for

the purpose were all thrown en suite. Seldom if

ever have these rooms been seen to better advantage,
and the arrangements for dealing with such a large
gathering left nothing to be desired.

Important points in the work of the various
Sections will be dealt with in special articles, but, as
already mentioned, sectional activity was more
pronounced than at any recent meetings.

In the physical and chemical sciences this was no
doubt partially due to the presence of a remarkably
large number of the most brilliant workers in these
fields. With Sir Ernest Rutherford as president of
the Association, Prof. McLennan as president of
Section A, and Prof. Donnan of Section B, and the
presence of Sir William Bragg, Sir Oliver Lodge,
Profs. Bohr, Langcvin, G. N. Lewis, Coster, Hevesy,
and a host of other well-known names, these Sections
could scarcely fail to be of unusual importance and
interest. Indeed, Sections A and B represented an
extraordinarily representative gathering of the great
men of all countries. Other sections were equally
happy in the importance of the subjects they pre-
sented, and possibly to the lay mind proved an even
greater attraction than the recent developments of
atomic theory and the electrical constitution of matter.

It was most satisfactory to find the true scientific

interest of the meeting as undiminished as in pre-
War years, and this Liverpool meeting a worthy
successor to the very successful one of a quarter of a
century ago.
The fifty-five general and sectio'nal excursions

arranged this year were all well patronised, the
number of applications for many exceeding the possible
number for the excursion. As practically all the
excursions at this meeting had a more or less definite
scientific interest as distinct from mere picnics, it is

clear that members are as keen to follow science afield

as in the lecture room.
At the close of the meeting a party went for four

days on a visit to the Isle of Man. Granted good
weather they should have seen all that is most
interesting in the Island to archaeologists, geologists,
botanists, and marine biologists.

In conclusion a word must be said about the
Reception Room. Few cities possess a hall at once so
commodious, convenient, or beautiful as St. George's
Hall. The fine tessellated floor (unknown to most
even of Liverpool citizens, since it has not been on
view for nearly twenty years) was greatly admired,
and with the comfortable furnishing and floral

decorations made a charming central meeting-place
for members. The Reception Room was rarely
empty, and helped in no small measure the success
of the meeting by forming a convenient and comfort-
able rendezvous.
The Liverpool Meeting of 1923 will certainly be

handed down as one of the really successful meetings
of recent years.

" Alfred Holt.

The International Meteorological Conference at Utrecht.

SINCE the first steps were taken in 1853 towards
international co-operation in meteorology, the

International Meteorological Organisation has had
a varied career, its meetings sometimes taking the
form of congresses of plenipotentiaries appointed
by Governments and convened through diplomatic
channels, and sometimes of conferences of directors of
meteorological services and observatories meeting
without otticial aid.

Until 1919 the Organisation had no written con-
stitution, but at the first Conference held after the
War, at Paris in 1919, " R6glement de I'organisation

metcorologiciue Internationale " was formally adopted.
According to these rules the International Meteoro-
logical Organisation comprises : (i) Conferences of
Directors

; (2) the International Meteorological
Committee

; (3) Commissions. The Conferences are
to meet every six years and to consist of " all heads
of R^seaux of stations in each country and the Directors
of Meteorological Observatories which are official

and independent of one another," to whom are added
a number of directors of private institutes and re-

presentatives of Meteorological Societies.

The International Meteorological Committee is
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appointed by each Conference to act until the meeting

of the next Conference, and is to all intents and pur-

poses the executive Ixxly of the Conference, for it

carries out the decisions of the past Conference and
prepares the business of the next. Each member of

the Committee must belong to a separate country
and must be the director of an independent meteoro-

logical establishment. Commissions are appointed

by the Committee " to advance the study of special

questions," and members are appointed simply from

the point of view of their personal qualifications to

assist the work of the Commission. In this way the

assistance of men of science and private gentlemen
unassociated with official services is made available

and freely used.

When the Conference met in Paris in 1919 the

political state of the world was so abnormal that

mvitations could not be sent to some countries, and
many other countries were not able to be represented.

It was therefore felt that another Conference should

be called as soon as conditions became more favour-

able and all countries without exception could meet
in council. When the International Meteorological

Committee met in London in 192 1 it was considered

that such a time was rapidly approaching, and the

invitation of Prof, van Everdingen, director of the

De Bilt Observatory, Holland, for a meeting of the

Conference in Utrecht during 1923 was accepted.

The return to normal political relationship has not

been so rapid as was expected, and the troubles of

the early months of 1923 made it look at one time as

if the Conference would have to be postponed, but
it was finally decided not to cancel the invitations

which had been despatched in December 1922, and
this course has been justified by the successful meet-
ings of the Conference held in Utrecht on September
7-14.
The meetings of the Conference were preceded and

followed by meetings of several Commissions. The
Commissions for Agricultural Meteorology, Solar

Radiation, Terrestrial Magnetism and Atmospheric
Electricity, Weather Telegraphy and Maritime Meteor-
ology were held before the Conference (September
3-6), and the Commission for the Study of Clouds
and the Commission for the Upper Air met after the
Conference (September 14). For the meetings of

the Commissions and Conference fifty members were
present from Argentine (i), Austria (i), Belgium (2),

Brazil (i), Denmark (i), Spain (2), F"inland (i), France

(5), Great Britain (5), India (i), Japan (4), Norway
(3), Holland (11), Poland (2), Portugal (i), Russia

(2), Sweden (3), Switzerland (2), Czecho-Slovakia (2).

At the first meeting of the Conference on Friday,
September 7, Sir Napier Shaw (Great Britain) was
elected president, and Dr. Hesselberg (Norw^ay)

secretary-general. After the president's address had
been delivered and certain business matters disposed

of, it was decided to remit all reports and resolutions

submitted to the Conference to five sub-commissions
for preliminary consideration and the preparation

of suitable recommendations. This distribution

occupied the greater part of the meeting on Friday
afternoon, when the Conference adjourned until the

following Tuesday to give the commissions time to

prepare their reports. When the Conference re-

assembled on Tuesday it worked very hard for three

days considering the sixty odd resolutions submitted
for its approval.
The great development of the use of wireless tele-

graphy in the dissemination of meteorological data
has necessitated very intricate co-operation between
meteorological services all over the world, especially

in Europe. As the information is distributed broad-
cast for the use of any one who caxes to receive it, it

is highly desirable tliat the messages i.ssued in tli(

various countries should be of the same form and m
the same code. As the result of untiring work u\

the Weather Telegraphy Commission under th-

guidance of its energetic president, Lieut. -Col '

the New International Co<lc is now used by twetr
meteorological services. The arrangement ot ti-

times of issue of the wireless messages to prevent
interference is also a difficult matter n'
close co-operation. It is not surpn
that twenty resolutions were submit if. i

ference by the Weather Telegraphy C <

These dealt with such questions as the \N'

interpretation of the code, times of issue,

of the stations, reduction of pressure to
additional observations, and the establishment 01

sub-commissions to watch the working of the cod<-

and to study proposals for improvements. A neu
departure was the agreement to add a new group of
figures to certain messages, to allow experiments to
be made of a new method of forecasting, based on ;i

close study of cloud forms, which has recently been
developed by the French Meteorological Office. It

was very gratifying that it was not found nee
to alter the International Code, for it is extr
difficult to carry through a change when so
services are concerned, and it would jeopardise .

progress made towards the use of a uniform nii:?..>aL;t

if changes were made by some and not by others.
The resolutions submitted by the Commission for

Maritime Meteorology were less numerous, but the\
contained references to several remarkable advances
towards the extension of synoptic methods to ships
at sea. The Commission recommended the adoi)ti"i:

of a code to be used for wireless weather mt
sent out from ships. The code consists of
groups of figures, the first four of which are calleti

universal groups and will be the same for all ships
in all parts of the world ; the second four, called

national groups, will be different according to the
office which organises the issue, and will be designed
to meet the dilferent needs of the various services.

This proposal, which was accepted by the Conference,
marks a great advance in international co-operation
in all parts of the world. The Conference also re-

corded its appreciation of the work performed on
board the Jacques Cartier. This is a French ship
which has made experiments during voyages betvveen
America and Europe of collecting meteorological
information by wireless telegraphy from ships and
shore, preparing a meteorological chcirt of the
Atlantic, and then broadcasting forecasts for the use
of ships. The Jacques Cartier carries an officer of

the mercantile marine trained in the French Meteoro-
logical Office, who is assisted by a clerk lent by that
office. Further developments along these lines are
to be expected.
The power of the method of " correlation " when

applied to meteorological data is now generally
recognised by meteorologists. The success of Dr.

G. T. Walker, who employs this method in his fore-

casts of the Indian monsoon, is well known. Such
work, however, fails unless homogeneous data ex-

tending over a long period are available. Prof.

Exner, of Vienna, brought this matter before the
Conference, and a resolution was adopted expressing
the opinion that the publication of long and homo-
geneous data from a number of stations at distances

of about 500 or 1000 kilometres from one another
would be of great value. Not content with express-

ing this opinion, the Conference asked Dr. G. T.

W^alker to supervise the working of the resolution

so far as Asia is concerned, and similarly Prof. F. M.
Exner for Europe, Mr. H. H. Cla>-ton for America,
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and Dr. G. C. Simpson for Africa, Australia, and the

ocean generally.

The Conference was unable to solve the problem
submitted to it by the Commission for the Upper Air
regarding the international publication of upper-air
data. That these data should be collected and
iblished in a uniform manner is highly desirable,

it all the efforts of Sir Napier Shaw, the president
the Commission, to find a possible way of doing
have been unavailing. Such an undertaking would
expensive and would require financial aid from all

juntries concerned. In present circumstances it is

5t surprising that such aid is not forthcoming, and
the Conference could do was to make suggestions

^r meeting temporarily the pressing need for the
apid circulation of results obtained by means of

M)unding balloons. The data obtained by the use
of aeroplanes and pilot balloons are too numerous
to be handled internationally at present, and the
Conference therefore recommended that each country
should publish its own data.
Many resolutions dealing with agricultural meteor-

ology, terrestrial magnetism, atmospheric electricity,

solar radiation, and the upper atmosphere were
adopted, but space does not allow of further details

here.

One of the most important questions dealt with
by the Conference was its relationship to the Inter-

national Union of Geodesy and Geophysics. The
great growth of the official weather services of all

civilised countries has provided so many questions
of administration and organisation for international
consideration, that this side of the activities of

the International Meteorological Organisation has
swamped the scientific side. At recent meetings of

the Conference and Committee there has been no
time for scientific discussion, and therefore little to

attract the members of the Organisation other than
those connected with the great official meteorological
services. A resolution was therefore considered to

alter the rules in such a way as to limit membership
of the Conference to directors of meteorological
services. There was practically no opposition, and
the rule governing the membership of the Conference
now reads as follows :

—

" The Officers of the Committee shall invite to the
Conference all heads of Reseaux of stations in each
country which are official (d'etat) and independent
of one another."

It was generally understood that this would remove
from the work of the Organisation all questions of

pure science, and that the science of meteorology
would be considered only in so far as it is applied to
the needs of the meteorological services. Practically,

this is no change in the work of the Organisation, but
it makes a clear distinction between the sphere of

the International Union of Geodesy and Geophysics
and the sphere of the International Meteorological
Organisation. There should now be no material over-
lap between the work of the Union, which considers
meteorology from the scientific side, and the work
of the Organisation, which " studies only those ques-
tions which are of interest to all national meteoro-
logical services and which necessitate the utilisation

of their own network of stations."
At the last meeting of the Conference, when the

new International Meteorological Committee had been
elected and Sir Napier Shaw was about to terminate
his long connexion with international meteorology.
Col. Delcawibre, the head of the French Meteorological
Office, rose and in a short eloquent speech expressed
the regard every member of the Conference felt for

Sir Napier Shaw and the debt which meteorology
owed to him. ' He then proposed that Sir Napier
should be elected an honorary member of the Inter-

national Meteorological Committee, an honour never
before bestowed. The proposal was accepted with
prolonged applause and much feeling, for all felt

that this was a happy way of marking their apprecia-
tion of the great work done by Sir Napier Shaw for

international meteorology.
The newly elected Committee met the next day

and appointed Prof, van Everdingen president, and
Dr. Hesselberg secretary. The office of vice-president
was left vacant for the present.
The general feeling at the end of the meetings,

frequently expressed, was that good work had
been done and much progress made. Good feeling

between members from all countries was very marked
throughout.

The Emerald Table.

By E. J. HOLMYARD.

/^NE of the most famous of alchemical tracts is the
^-^ Emerald Table (" Tabula smaragdina "), as-

cribed to the almost mythical " founder of chemistry,"
Hermes Trismegistos. Not merely is it regarded as a
masterpiece by the medieval alchemists themselves,
but later historians of chemistry have written in-

numerable articles in a vain attempt to solve its

perennial mystery. The Latin text of the Tabula has
been printed so many times that it is unnecessary
to reproduce it here ; it may be seen in Kopp's " Beitr.

zur Gesch. der Chemie," p. 377, while an English
translation is given by Thomson in his " History of

Chemistry," p. 10.

The problems presented by the Tabula are shortly
as follows : (i) In what language was it originally

written ? (2) What is its age ? (3) Has it anything
whatever to do with alchemy ? The third of these
problems need not be discussed in this place : it is

sufficient to remark that it has always been considered
alchemical in nature, and in that judgment we may
reasonably acquiesce.
The question of the age of the worl< n<<(l-; a, fuller

treatment. It was first printed at .\uix'iiil)erg in
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1 54 1, under the title " Hermetis Trismegisti Tabula
smaragdina, in ejus manibus in sepulcro reperta, cum
commentatione Hortulani," but according to Kircher
(" Oedipus Aegyptiacus," 1653, II. ii. p. 428) it is

mentioned by Albertus Magnus in his " Liber de
secretis chymicis,-" which is, however, probably
spurious. Kriegsmann (" Hermetis Trismegisti . . .

Tabula smaragdina," 1657) maintained that the
work was originally written in the Phoenician language,
and says that, according to some, the Emerald Table
was taken by a woman called Zara from the hands
of the dead body of Hermes in a cave near Hebron.
Other authors inform us that Alexander the Great,
on one of his journeys, discovered the sepulchre of
Hermes and in it the tract inscribed upon a table of

emerald. These obviously legendary accounts led

many historians of chemistry to doubt the great age
of the Tabula, and Thomson (pp. cit. p. 13) says that
" it bears all the marks of a forgery of the fifteenth

century." Kopp, however, showed that it was well
known to European alchemists in the middle of the
thirteenth century, and that it was mentioned by
Albertus Magnus (i 193 -1282) in a work which is
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undoubtedly authentic, namely, the " De rebus
metallicis et mincralibus " (lib. i, tract. T, cap. 3).

The commentary on the Tabula by Hortulanus, to

which reference has already been made, might be
used to show an even greater antiquity, if Hortulanus
were safely to be identified with John (iarland (1202-

1252), but this identity is open to grave doubt.
The last word on the subject was that of Prof.

E. O. von Lippmann, in his admirable book " Die
Entstehung unci Ausbreitung der Alchemic " (Berlin,

191 9, p. 58) :
" Ein griechisches Original der ' Tabula

smaragdina ' ist nicht bckannt, und da die syrischen
und arabischen Chemiker ihrer iiberhaupt keine
Erwahnung tun, so bestehen berechtigte Zweifel an
ihrem vorgeblichen Alter ; so alt wie der gesamte
zugehorige Litteraturkreis konnte sie aber dem soeben
Ausgefiihrten zufolge immerhin sein, und die An-
fijhrung des Hermes Trismegistos, sowie die Her-
iibcrnahme des im Lateinischen ganz ungebrauchlichen
Wortes telesmus (reXefffxjs) lassen eine Cbersetzung
aus dem Griechischen mindestens als moglich er-

scheinen." In short, although the earliest definite

mention of the Tabula is that made by Albertus
Magnus, there is a possibility that the claim of the
alchemists, namely, that it was translated 'from the
Greek, was well founded.
The following observations, therefore, would appear

to be of considerable interest, as throwing further

light upon both the age of the Tabula and the language
in which it was written. The celebrated Jabir ibn
Hayyan, who flourished in the last half of the eighth
century a.d., wrote a very large number of books on
alchemy, a partial list of which is given by Al-Nadim
in his encyclopaedia, the " Kitab al-Fihrist" (tenth
century a.d.). This list was compiled partly from
Jabir's own catalogue of his writings, and there seems
to be no doubt of its authenticity, especially as about
fifty of the books mentioned are still extant. The
first book on the list is one entitled " Kitab Ustuqus
al-Uss al-Awwal," a title which Berthelot (" La
chimie au moyen age," iii. 32) translates " Le livre

d'Estaq^s, le premier myrte." This mysterious
translation is explained by the fact that apparently
Berthelot's translator did not know the meaning of

the word Ustuqus and mis-read As (myrtle) for Uss
(base or foundation). Ustuqus is, I believe, an Arabic
transliteration of the Greek effXTjKws, which is used
by Aristotle in the sense of " firm " or " solid," and
was extended in meaning to include the basis of

anything, and thus, for example, the " four elements
"

as the basis of all things.

The " Kitab Ustuqus al-Uss al-Awwal " (al-Awwal =
the first) is followed by a second (al-Thani) and a third

(al-Thalith), and although no AISS. of these works
are known in Europe, there are, I believe, some in

India, where in 1891 a lithographed edition was
published. The copy I have used was kindly lent

me by Mr. A. G. Ellis of the British Museum. Now,
in the second book of the Us(uqus (p. 41 of the
lithographed edition) occurs the passage :

" Balinas
mentions the engraving on the table in the hand of

Hermes, which says

:

' Truth ! Certainty ! That in which there is no
doubt

!

' That which is above is from that which is below,

and that which is below is from that which is above,
working the miracles of one [thing].

' As all things were from One.
' Its father is the Sun and its mother the Moon.
' The Earth carried it in her belly, and the Wind

nourished it in her belly, as Earth which shall become
Fire.

' Feed the Earth from that which is subtle, with
the greatest power.
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' It ascends from the earth to the heaven ami
becomes ruler over that which is above and tli it

which is below.'
" And I have already explained the meaning of the

whole of this in two of these books of mine."
Although the Arabic text of the Table is obviou-lv

corrupt, and the translation of it here given therefore
uncertain in one or two minor points, there can be
no doubt that a version in Greek was kii'iwn to

Jabir, since the correspondence of the above
Latin text—the appropriate portions of wi^
appended—is very close :

I. Verum sine mendacio certum et verissimum.
"2. Quod est inferius est sicut quod est supchus,

et quod est superius est sicut quwl est
inferius, ad perpetranda miracula rei unius.

"
3, Et sicut omnes res fuerunt ab uno meditatione

unius, sic omnes res natae fuerunt ab hac
una re adaptione.

" 4. Pater ejus est Sol, mater ejus Luna, portavit
illud ventus in ventre suo, nutrix ejus
terra est.

* * « « *

"7. Separabis terram ab igne, subtiic ^1 .-.j/Lsso,

suaviter magno cum ingenio.
" 8. Ascendit a terra in coelum, iterumque descendit

in terram, et recipit vim superiorum et
inferiorum."

The Balinas mentioned by Jabir is Apollonius of

Tyana, who was born a few years before the Christian
era, and acquired a great reputation in the East as a
wonder-worker and as a master of the talismanic art.

It seems, therefore, that we must antedate the
" Tabula smaragdina " by four hundred years at least,

and probably by twelve hundred ; its existence in a
Greek form is rendered in the highest degree probable,
and it must be acknowledged that in the Tabula we
have one of the oldest alchemical fragments known.

University and Educational Intelligence.

Cambridge.—The vice-chancellor. Dr. E. C. Fearce,

in the course of his address on the opening of the new
academic year on October i, said that the University
Grants Committee had informed him that from the
academic year now opening the Government proposes
to make an additional annual grant of 30,000/. to

meet the needs of the University for superannuation,
stipends, maintenance of the Library, extension of

extra-mural work, and the women's colleges ; in

addition a non-recurrent grant, not exceeding 35,000/.,

will be payable in respect of superannuation arrears.

Glasgow.—Dr. J. R. Currie, professor of preventive
medicine in Queen's University, Kingston, Ontario,

has been elected to the newly established Henry
Mechan chair of public health. Dr. Currie durmg the

War was specialist sanitary officer at Toronto and
Dunkirk, and was Medical Officer of the Scottish

Board of Health 1919-1922. His work on the
" Mustering of the Medical Servace in Scotland,"

published last year, gives a stirring account of the

efforts made in Scotland to keep up the supply of

medical officers for the Army and Navy, and to

organise the remainder for civil needs. Dr. Currie

was secretary of the Emergency Medical Committee.

St. Andrews.—Dr. Adam Patrick has l>een chosen

by the University Court to succeed Prof. Stalker in

the chair of medicine, and the directors of the Royal

Infirmary, Dundee, have appointed him one of their

physicians. Dr. Patrick is a graduate in arts with

honours in classics and M.D. with honours of the
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University of Glasgow. He has been assistant suc-

cessively to Prof. Samson Gemmell and Prof. T. K.

Munro, of the chair of medicine at Glasgow. During
the War he was working for more than three years

as a specialist in bacteriology in Malta and held other

appointments in the Army Medical Service.

On the nomination of the Council of the St. Andrews
Institute for Clinical Research, the Court has ap-
pointed Mr. Norman Maclennan to the lectureship

in bacteriology vacant through the resignation of

Lt.-Col. W. F. Harvey.

Dr. Rohmann, professor of physics at the Munster
University, formerly at Strasbourg, has been ap-
pointed to the newly-founded chair of mathematics
and physics in the Forstlichen College, Hann.

The Bocconi Commercial University, Milan, has
resumed this year the publication, suspended since

1915, of its Annuario. Its student enrolment shows a
steady increase from 65 in 1915-16 to 352 in 1919-20,
followed by a decrease to 293 in 1921-22. The
teaching staff comprises 31 professors and lecturers.

Annexed to the University are an institute of political

economy and a laboratory of technical and com-
mercial research.

The Faculty of Medical Sciences of the University
of London, University College, announces for 1923-24
that each of the departments for the preliminary and
intermediate medical sciences is equipped not only
for the preliminary and intermediate courses for

medical degrees but also for more advanced work.
Organised courses of advanced study in experimental
physiology and biochemistry are provided, and there
are post - graduation courses in hygiene and public
health leading to the various diplomas and qualifica-

tions in public health. A special post-graduate
prospectus is being issued.

State policies in regard to the financing of public
instruction are described and criticised by Prof.
Fletcher H. Swift of the University of Minnesota in

Bulletin 1922, No. 6 of the United States Bureau of
Education. The growth of expenditure on the public
schools since 1871 in the United States has been 900
per cent., varying from 750 in the North Atlantic and
North Central States to 1400 in South Atlantic and
South Central and 4000 per cent, in the Western
States. The professor opines that these expenditures
will continue to increase, and he recommends that the
major portion of the burden be shifted from the local

communities to the State. He would have the State
provide the cost of teachers' salaries, supervision,
general administration, and the supply of such
materials as text-books and laboratory apparatus,
leaving to the local communities the provision, fur-

nishing, repairing, operating, and maintaining of
school buildings, together with responsibility for fuel,

water, light, power, insurance, playgrounds, and play
apparatus. He estimates that the State would, under
such a distribution, have to bear from 75 to 80 per
cent, of the total costs. To " worshippers at the
shrine of the ancient fetish of local support and local

control " he says this system has led to " multitudes
of children being denied educational opportunity and
the herding of thousands in dismal hovels under the
tutelage of wretchedly underpaid teachers, while
hundreds of communities are able to provide luxuri-
ous educational facilities." One would like to
know whether Prof. Swift has seen Mr. Bernard
Holland's article in the Edinburgh Review for January,
in which some of the disadvantages of centralised
control of education are set forth.
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Societies and Academies.

Paris.

Academy of Sciences, September 10.—M. Emile
Roux in the chair.—M. Hadamard : Vortices and sur-

faces of slipping in fluids.—Louis de Broglie : Waves
and quanta.—MM. Mengaud and Mourie : The
meteorite of Saint-Sauveur (Haute Garonne) : the

ciicumstances of its fall.

Cape Town.
Royal Society of South Africa, July i8.~Dr. A. Ogg,

president, in the chair.—E. Newbery : On a proposed

modification of the cathode ray oscillograph. The
modification would fit the instrument better for the

study of over-voltages.—J. S. Thomas and R. W.
Riding : Note on the polysulphides of ammonium,
with some considerations regarding the constitution

of the polysulphides of the alkali metals. The action

of sulphur on solutions of ammonium hydrosulphide
in dry alcohol resulted in the formation of ammonium
pentasulphide only. When sodium is the metal used,

the tetrasulphide is formed ; with potassium the

pentasulphide. Ammonium pentasulphide in alco-

holic solutions is capable of dissolving still more
sulphur, and there is evidence of the existence of

higher polysulphides ; a heptasulphide has been
isolated. Pyridine and nitrobenzene react with am-
monium pentasulphide, giving highly coloured solu-

tions. There is probably in the polysulphide mole-

cule, two sulphur atoms in a different state of com-
bination from the remainder, and the disulphides may
be regarded as being derived from a form of hydrogen
disulphide represented by the formula H.S.S.H.
Higher polysulphides are then formed by the addition

of sulphur to the disulphides, compounds of the type
R.S.S.R, R.S.S.R.,

II II II etc., being thus obtained. This
S SS

view is confirmed by the decomposition of ammonium
pentasulphide into the disulphide and free sulphur.

The reaction takes place at a low temperature and is

quantitative in character.—M. Rindl : The active

principle of Homaria pallida (Yellow Tulp). The
active principle has digitalis-like physiological effects.

Calcutta.

Asiatic Society of Bengal, August i.—F. C. Fraser :

Zoological results of the Percy Sladen Trust Exped:i-

tion to Yunnan, under Professor J. W. Gregory, in

1922.—Dragonflies. The collection consists of nearly

200 specimens, the majority of which belong to the

sub-family Libellulinaj. The species are mostly
Oriental, but a few Palaearctic forms occur from
high altitudes. Twenty-three species are repre-

sented, of which seven are described as new.

—

B. Prashad : Observations on the respiration of the

AmpuUariidaj. After a short survey of the previous

literature on the subject of the respiration of the apple

snails, an account of the respiration in the common
Indian P. globosa is given. The peculiarities noted in

the case of the hill-stream form Turbinicola saxea are

also described, and the probable causes of these pecu-

liarities with reference to the hill-stream habitat are

discussed.

Official Publications Received.
Proceedings of the Royal Societ.y of EdinbnrKli, Si-s.sion lit22-23. Vol.

43, Part 2, No. 8 : The Theory of Alternants from 1896 to 1917. By Sir

Thomas Muir. Pp. 127-148. 2.<. Vol. 43, Part 2, No. 9 : The Mechanism
behind Relativity. By Dr. W. Peddle. Pp. 149-153. 9d. Vol. 48, Part

2, No. 11 : Further Testa upon Dewar Flasks intended to hold Liquid Air.
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A Representative Body for Science.

FROM time to time proposals have been made

for the establishment of a body representative of

British scientific opinion—professional or otherwise

;

and various opinions have been expressed as to the

constitution and functions of a body of this kind. It

seems desirable^ therefore, to consider some of the

questions raised by these proposals.

First it may be asked whether such a body does not

exist already. A fully representative body is one which

can recommend a course of action in the perfect assur-

ance that its recommendation will be accepted by all

but an insignificant minority of its constituents.

There are bodies representative in this sense of some

groups of scientific workers ; there are others which,

in the opinion of their members, should be, or some day

may become, fully representative. But there does not

seem to be any body which actually possesses at the

present time the necessary authority over all scientific

workers.

The second question is whether there is such a thing

as scientific opinion, of which any body can be repre-

sentative. The opinion relevant to Our discussion is

not that concerning technically scientific matters.

Such opinion is not formed in council, and needs no

enforcement, even among the laity. The only matters

on which a representative scientific body could usefully

express an opinion are those on which the laity judge

for themselves, and are not always prepared to accept

the verdict of scientific workers. For our purpose

there is no scientific opinion unless there are questions

on which scientific workers, while agreeing substantially

among themselves, are apt to differ from important

sections of the rest of the community. There probably

are such questions ; for example, there is the recogni-

tion, economic, political, and social, to be given to

scientific work. Other matters need not be mentioned
;

but, since our judgment of the desirability or possibility

of a representative body is likely to be greatly affected

by our view of the nature of the problems with which

it will have to deal, every one who discusses the matter

should start by suggesting to himself concrete examples

of such problems.

Supposing, then, that it is decided that there is a

group of problems on which a definite scientific opinion

exists, we may proceed to inquire whether it is likely

that any actual representative body would succeed in

expressing it. If there is any doubt on this matter, it

will probably arise from a fear that any body of the

kind proposed would be sure to lose touch with the

average scientific worker and fall under the domination

of some unrepresentative clique. The danger must

be recognised, for scientific workers are often not highly
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endowed with the " political sense." Methods of

avoiding it will be considered later ; but here it may

be pointed out that an undue insistence on the danger

may defeat its purpose. It is fatal to assume at the

outset that the body is going to fall into the hands of

a clique ; many promising organisations (not neces-

sarily in the scientific world) have failed to express the

general will merely because a large section of the

community, seeing among its original promoters some

persons with whom they disagree, have overlooked the

presence of others with whom they do agree and have

refused to join it. Further, it must be remembered

that, if there is not perfect unanimity, the minority is

sure to accuse the majority of being dominated by a

clique ; it always does. Every political party, for

example, when it is really in a minority, always main-

tains that the nation is being led astray by some small

band of evilly disposed persons.

Next, if there is a scientific opinion which can be

expressed by a representative body, could it be en-

forced ? Here any discussion would probably turn

on the analogy of bodies representative of other pro-

fessions, such as lawyers, teachers, or doctors. The

analogy suggests that the outlook is promising, but the

differences as well as the resemblances should be noted.

Men of science form a much less homogeneous body

than any of these three professions ; moreover, the

laity is, or was until quite recently, much less firmly

convinced of the need for the profession at all. How-

ever, this is not the objection usually raised on this

score ; it is sometimes suggested that a representative

scientific body, though it might exercise great influence,

could attain its ends only by means of some coercion

on its own members or the outside public, which is

intrinsically undesirable. To those who do not believe

that all interference with the action of others is

illegitimate it may be suggested that " coercion " is a

relative term. Most people use the term only when they

object to the ends to which the proposed " coercion
"

is directed ; they seldom shrink from any form of

pressure which is unavoidable if ends are to be attained

in the justice of which they believe firmly. Objection

on this score is usually closely associated with the

fear of a dominant and hostile clique. ,

These simple considerations suggest others concern-

ing the constitution of a representative body. To-day

all will probably agree that its constitution must be

" democratic," that its constituents must include all

who have any right to be termed scientific workers

(and nobody else), and that each constituent must

have equal voting power in determining its policy.

But that is not enough ; the constituents must be real

and active, and must take a constant interest in the

body supposed to represent them. This result will
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probably not be achieved if all representation is i i

direct, and the selection of the council (for some ki: 1

of council is clearly necessary) lies in the hand^ ;

subsidiary bodies appt^inted by dire

indirect election will be all the less sjn

subsidiary bodies are selected primarily for s(;i

purpose. This point is important, because on(

by which a representative body might be est.

would be by some kind of federation of exist im-

organisations, such as the profe.ssional in

While it will probably l)e necessary,«s well as (i

that the institutes should be given a constitutional

relation to any general representative council, we

doubt whether a council based solely on such bodies

would remain sufficiently closely in contact with all

shades of scientific opinion. A considerable pro-

portion of the " franchise " must surely be direct

;

and even that part which is indirect should take into

account as many and diverse classifications of the

scientific community. Even in the initial sta;:r ,

which lead up to the establishment of the representative

body, direct expression of opinion should be encouraged.

We think that no steps should be taken until the pro-

posals have been fully discussed either at meetings or

in the columns of scientific journals.

But no franchise, however perfectly designed, can

secure the continual interest which is the sole guarantee

of true representation. The representative body must

have some work to do which will affect every con-

stituent and make it impossible for any one to remain

indifferent. This work need not necessarily concern

matters on which there is likely to be general agreement,

and on which it is proposed that the body shall make

a pronouncement of scientific opinion to the outside

world ; indeed, any pronouncement which the body

may make with substantial unanimity will have much
greater force if it is known that on other matters of

internal moment there is no sign of unanimity. The

body must not seek to secure an undisturbed atmosphere

of philosophic calm ; it must handle controversial

issues, because they alone are vitally interestinu.

Here is the gravest problem ; for if any contro\ersial

issue is recognised from the start as within the scope of

the body, those who think they will be in a minority

on that issue will try to hinder its establishment, and

will undoubtedly succeed. We would, therefore, put

forward a concrete suggestion. It is that, at the out-

set, the body should direct its attention to one problem

only, namely, to the establishment of a register of

qualified scientific workers. The problem will have

to be solved if the body is to be called into existence

;

it raises difficult questions on which almost every one

has some opinion ; but the controversies that are

likely to arise in its discussion will not necessarily be
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fatal. They are not likely to be bitterly personal ;

for at the start all questions will concern classes and

not individuals'; it is sure to be recognised that in-

dividuals already existing are given the benefit of every

)ossible doubt. Again, minorities are likely to resent

cclusion rather than inclusion ; the hostility of a

linority whom it is proposed to exclude is clearly not

important as that of one which, by its secession, can

lin the scheme. Further, a registering body would

jrobably have little difficulty in securing immediately

bome official position and recognition. These reasons

^eem to point clearly to registration as the first task

>f the representative body ; but, since registration in

Science is not a matter of primary importance, we

'would make it clear that we do not think it worth

while to establish a registering body unless it is under-

, stood that, when this part of its work is concluded.

It is to develop wider activities.

Synthetic Colouring Matters.

[Synthetic Colouring Matters : Dye-stuffs derived from

Pyridine, Quinoline, Acridine and Xanthene. By

Prof. J. T. Hewitt. (Monographs on Industrial

Chemistry.) Pp. xi + 405. (London: Longmans,

Green and Co., 1922.) 145. net.

IT is probable that when the monographs on colour-

ing matters which are promised in the intro-

iuctory note to Sir Edward Thorpe's series on industrial

chemistry have been published, they will represent as

complete a compilation of the essential facts as exist

any language. Moreover, they will probably form

convenient source from which those who wish to

)btain full information on this important branch of

)rganic chemistry can readily do so without having

jto spend time and energy in consulting such cumber-

)me literature as that of the Fortschritte. The first

wlume to appear, that on the " Natural Colouring

latters," by Perkin and Everest, is already known

md appreciated by chemists, and we have now to look

[forward to the publication of no less than six volumes

Ion synthetic colouring matters by authors who should

enow what they are writing about. The first of these

^volumes to appear has the title given at the head of

this review, and sets a standard which augurs well for

le success of the series.

Probably few books are more difficult to write (or

to read) than those which deal with a highly specialised

and commercialised branch of science, such as that

which includes the synthetic colours. It would not

be so bad if scientific literature alone had to be sum-

marised, because in that case the author's task of

discriminating between fact and fable would be

reduced to a minimum. With the synthetic colours,
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however, much of the grain is hidden under the mass

of chaff which constitutes the patent literature, and the

difficulties of winnowing are great. It is difficult to

understand why so much money and energy are

devoted to the collation of chemical patent literature

when, as most people know, much of it is untrue and

a great deal of the remainder misleading. Chemical

patent literature is, and always has been, and probably

always will be, written by lawyers for lawyers ; and it

will probably always be the case, in spite of restrictive

legislation, that the manufacturing firms concerned

will often be inclined to place no small value on any

publication which tends to mislead their competitors,

and where some is false all must be suspect. Still, in

many cases, the sole source of information respecting

the synthetic colours lies in the patent Hterature and,

in consequence, an author has to exercise a wise dis-

cretion in sifting and arranging all the material which

comes to his hand. It follows, therefore, that the

possession of a wide knowledge, not only of his subject

but also of the technique of his subject, is essential if

the result is to be in any way comparable with the

energy expended, and, probably, no one is more fitted

than the author of this work—an old and honoured

worker in many of the fields he describes—to undertake

the task he has accomplished so admirably.

Prof. Hewitt's work is a readable book, although it

contains a mass of complex information, and its read-

ability is due to the manner in which the author has

summarised and, in some cases, criticised the material

he has collected. His criticism is, however, neither

carping nor hostile, but is always expressed in a

detached and almost humorous manner, which is so

characteristic that it cannot fail to raise a smile upon

the lips of those to whom he is personally known.

Although originally intended to be a book on the

acridine and xanthene colouring matters, it was

ultimately found necessary to include those derived

from pyridine and quinoline, and the first four chapters

are devoted to a description of these bases and the

colours obtained from them. It is perhaps fortunate

that the change was made, because it enabled the author

to include a description of the cyanine group, many

members of which are important photographic sensitis-

ing dye-stuffs. The next five chapters are devoted to

the acridine derivatives and contain an exhaustive

account of these colouring matters. Chapter x. deals

with the pyrone ring, and introduces the history and

description of the oxonium salts. The subject-matter

of this chapter naturally leads to a description of the

colouring principles of flowers, but one finds, with

some regret, that there the author breaks off and refers

the reader to the previous monograph by Perkin and

Everest. Surely a little overlapping in this series
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of monographs is not only inevitable but desirable.

The remaining chapters irive interesting accounts of

the pyronines and rnsamiiu^
, the constitution of

fluorescein and analogous compounds ; the con-

stitution of the rhodamines and their manufacture;

and the chemistry of the rhodols and anisolines. Of

special interest, from the general point of view, is the

discussion of the constitution of phenolphthalcin and

fluorescein, which is given in a manner which will

appeal to those students who have to approach these

difficult problems for the first time.

The book is well printed and the very complex

formulae are particularly clear and easy to follow. It

is stated to have been printed in Saxony, and this

probably accounts for some of the quaint spelling

which has escaped the vigilance of the proof-reader.

" Recomends " on p. ii, " wather-bath " on p. 29,

the inverted commas on p. 66, " occour " on p. 289,
" preapare " on p. 269, " doubtfoul " on p. 38, " ac "

on p. 56, " annother " on p. 58, " occurence " on p. 64,
" alo " on p. 91, and " accridine " on p. 120 meet the

eye and are perhaps inevitable in the circumstances.

Moreover, it is difficult to know what the " dashes
"

after the names of Williams and Hofmann on p. 55
really mean. But these are minor faults, and both

the author and the editor are to be congratulated on

the production of a volume which will long remain

the standard treatise on the subject with which it

deals. J. F. Thorpe.

The Eye and Vision.

The Present Status of Visual Science. By Dr. Leonard

Thompson Troland. Pp. 120. (Bulletin of the

National Research Council. Vol. 5, Part 2, No. 27.)

(Washington : National Academy of Sciences,

1922.) 1.50 dollars.

THE eye can be regarded as holding a unique

position among the organs of special sensation,

because of all methods of observation, those carried out

by vision, either unaided or through the medium of

suitable accessory apparatus (e.g. the photographic

plate), are the most accurate, rapid, and susceptible of

the widest application. Moreover, the problems which

the eye presents for solution are of interest, not only to

the physiologist and anatomist, but also to the oculist,

physicist, psychologist, and the illuminating engineer,

and much has therefore been written by them in their

own respective spheres. So plentiful, in fact, has the

literature of vision become, that a complete master}' of

the subject is possible to few. Dr. Troland has there-

fore achieved a result of great value in the publication

of, the book before us.

Early in the book, and again in the concluding pages,
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Dr. Troland utters a word of warning ; there are. !;•

points out, UK) many papers published on vision. Mai,

,

authors, he says, " show a lack of acquaintance with t ! -

problems and results with which the others >

cemed "
(p. 10), and " appear also to have a p.

contempt for existing literature, even when it is in tli< r

own language "
(p. 1 10). In many papers there is "

. n

absence of that complete siKcification of all circui;

stances surrounding experimentation which is neeci. i

to render the results of any permanent value "
(p. 11,

The reader of Dr. Troland's lx)ok will find that ti.<

pages which follow the introduction are written with

three objects in view : to indicate as clearly as possible

the lines of cleavage between the physiological, psycho-

logical, and physical aspects of vision ; to summarise

the well-established facts concerning the various

mechanisms associated together in the eye; and to

indicate the points where our knowledge is defective

or altogether absent. Owing to the necessity for

brevity it is not possible to go over all three parts of

Dr. Troland's book in this review. The last one will

alone be selected for detailed consideration, because

it recalls some of the well-established facts of vision

at the same time that it indicates the direction which

future research should take.

Considering, in the first place, those eye structures

which co-operate to form an image on a retina. Dr.

Troland writes (p. 39) :
" The ophthalmoscope, the

skiascope, and the corneal microscope (supplemented

by Gullstrand's slit-lamp) provide us with instruments

for examining the tissues of the living eye in a verj'

satisfactory way." Elsewhere he adds (p. 40) :
" Helm-

holtz was able to work out satisfactorily the main

dioptric or refractive function of the eye from data of

optical anatomy, in combination with the established

general principles of physical optics." The word
" satisfactorily " in the above sentence unfortunately

cannot pass unchallenged, because, although we know

the positions of the principal points of the eye according

to Gauss's theorem with considerable accuracy, and

although we know that the eye suffers from certain

aberrations, the data from which we can calculate the

distribution of light intensity in the image formed on

the retina are ver\- deficient. Neither can we check

our calculations by direct obser\ations of the retinal

image, because the structures found in the retina are

insufficiently fine for the purpose, and we are unable

to remove the retina and examine the image by other

means without reducing the intra-ocular pressure, and

thus allowing the distances between the optical surfaces

to alter.

What is wanted is a method of quantitative estima-

tion, applicable to the retinal image, no less accurate

than that devised by Hartmann for studying the
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aberrations of photographic objectives, which has been

recently adapted to microscopic objectives also.

Reference may now be made to one other part of the

dioptric mechanism, namely the " accommodation."

iOf this Dr. Troland writes (p. 40) that Helmholtz's

theory " borders on the line between legitimate infer-

[ence and mere hypothesis." In this connexion we

Imay recall that many physiologists hold Tscherning's

theory to be the correct one. In fairness to the

^memory of Helmholtz, it should, however, be stated

[that several recent workers have obtained results

[wholly in favour of his view.

Of the retina, and the nature of the processes by

which light and colour are perceived, Dr. Troland

writes (p. 43) : "It is to be regretted that relatively

little work upon the microscopic anatomy of the retina

has been done in recent times, the epoch-making re-

searches of Raman y Kajal having found no worthy

successors." With this opinion every physiologist must

regretfully agree ; but will there be such unanimity

over Dr. Troland's dismissal of Edridge-Green's theory

in the following words ?
—

" Views such as those of

Edridge-Green, who regards the rods as non-photo-

sensitive manufacturers of visual purple, which latter

is operative only in stimulating the cones, may be dis-

missed at once without serious consideration." Now,

however difficult it may be for some of us (who have

been, as it were, brought up on the duplex theory of

von Kries, which teaches that the rods function in

night vision, and that while the hen has no rods and

is therefore night blind, the bat has no cones and is

therefore day blind) to accept Edridge-Green's hypo-

thesis, we must feel that to dismiss it without con-

sideration is to act too impulsively.

The criticisms which Edridge-Green advances against

the older view are very weighty and worth serious

thought. It is possible that, as so often in physiology,

parts of both views are true and that there may be

some half-way hypothesis acceptable to both parties
;

such, for example, 'as this : that while cones function

principally by day for the appreciation of colour, and

rods by night, yet cones do function to some extent at

night, by a partial retention of the old functions of the

rods from which they were presumably developed,

while, on the other hand, rod vision is still to some

extent operative in day vision, particularly in regions

of the retina, on which are falling parts of the image

corresponding to the shadows. It is only by dismiss-

ing nothing without consideration, and by research on

the lines of Kuhne and of Hecht, that this important

problem will be finally solved.

Much the same statement must be made concerning

the appreciation of colour. New hypotheses, based on

the quantum theory, are springing into being, and there
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are not sufficient data to enable a decision to be made
between them and the older trichromatic theory of

Young. Colour mixture equations would suggest that

there are pigments present in the retina other than

visual purple, but there is great need of direct proof

of their existence and quantitative information con-

cerning their distribution in the retina and their

spectrophotometric properties. It is not the repetition,

which Dr. Troland advocates, of older work that is

wanted so much as entirely new lines of attack.

Many other important branches of visual science are

dealt with by Dr. Troland in his book, but enough has

been written here, perhaps, to show that the volume
is a very real contribution to knowledge. No better

incentive to future research could have been compiled

;

let us hope that the harvest will be a rich one.

H. Hartridge.

The Brackish-water Area of the Zuiderzee.

Flora en Fauna der Zuiderzee. Monografie van een

Brakwatergebied onder redactie van Dr. H. C.

Redeke en met medewerking van Tera van Benthem

Jutting, H. Engel, H. C. Funke, Dr. A. C. J. van

Goor, J. A. W. Groenewegen, Dr. B. Havinga,

J. Hofker, Dr. R. Horst, Prof. Dr. P. N. van

Kampen, Geertje de Lint, Dr. J. G. de Man, Prof.

H. F. Nierstrasz, Dr. A. C. Oudemans, Prof. Dr.

C. Ph. Sluiter, Dr. J. F. Steenhuis, Dr. J. J. Tesch,

Dr. Adriana Vorstman, Nel de Vos, Prof. Dr. Max
Weber en Dr. N. L. Wibaut-Isebree-Moens. Uitge-

geven door de Nederlandsche Dierkundige Vereeni-

ging ter Gelegenheid van Haar Vyftigjarig Bestaan.

Pp. 460. (Helder: C. de Boer, Jun., 1922.) 10

guilders ; for members of the Nederl. Dierk. Vereen.,

f. 2.50.

WITH the draining of the Zuiderzee one of the

largest brackish-water basins of Europe, and

a very peculiar one, will disappear. In the Baltic

Sea, the largest of all, tidal movements are of very

little importance : in the French and English river-

estuaries, tides are the predominating factor, while

in the Zuiderzee only a few small areas are struck by

regular tidal currents, and the greater part of the

southern basin is only shaken up from its lake-dreami-

ness by north-western gales. Therefore it was a very

useful work of the Dutch Zoological Society (Neder-

landsche Dierkundige Vereeniging), and specially of

Dr. H. C. Redeke, the director of the Zoological Station

in Den Helder, to bring together all that is known from

the Zuiderzee in this monograph, issued on the occasion

of the fiftieth anniversary of the Society.

In recent years a few small expeditions have been

P I
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made to increase our knowledge of the siil'i<. t As

the middle part of the southern basin will not be

drained, but remain open water, named Lake Flevo,

we shall have a splendid opportunity of studying the

changing of the brackish-water fauna into a fresh-

water community. We do not know how long this

will take, but, seeing the amount of water that is

brought to the Zuiderzee by the river Yssel, it is

almost certain that the days of the brackish Zuiderzee

will be counted as soon as the dike between the pro-

vinces of Holland and Friesland from Wieringen to

Piaam is ready, which will take another ten years.

Nevertheless, we must be very glad that the research

work has begun in such splendid style.

In the first chapter, the geology and hydrography

are treated by Steenhuis and Redeke respectively.

The geology is, of course, for the most part based on

historical facts, as we know that two thousand years

ago there was no Zuiderzee, but a Lake Flevo, as there

will be again at the end of this century. The reason

for this victory of the sea over the land must lie in

the change in relative height of land and sea-level.

The author does not give his opinion, however, about

the cause of these changes. The hydrography, treated

by Redeke, is of extreme importance, as we find here

tables of temperature and salinity of the water in

different parts of the basin during all seasons of the

year. The lowest salinity (4 to 8 -per mille) is found

along the east coast, where the Yssel water flows, and

causes a constant stream in a northerly direction.

The flora of the Zuiderzee is treated by Dr. van

Goor, and the halophytes and submerged Phanerogams,

the Algse, and the phytoplankton are dealt with suc-

cessively. Some fifty species of Algse were collected,

among them some that were previously unknown in

the Dutch flora. The most important, however, is

a new form of Fucus, baptised F. intermedius, nov.

spec, which is intermediate between F. vesiculosus

and F. platycarpus , and still not to be identified with

the Fucus ceranoides, the brackish-water form of the

French coast, which occurs also in the Schelde River.

It should be of great interest to study the Fucus

growth in Breydon Water, Hudson Bay, etc., to com-

pare and try to find out more particulars of the dis-

tribution and life-history of this interesting group.

A comparison between the flora of the Baltic and

Zuiderzee gives the interesting result that, while in

the Baltic Cyanophyceae and Peridiniales form by far

the greatest part of the planktonic organisms, in the

Zuiderzee the Diatoms play the most important role.

The Copepod fauna of the Baltic and the Zuiderzee

is much the same, but in the phytoplankton there is a

difference even in the genera of the most important

species.
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The Protozoa arc treated by Hofker, who gi\.v

a well-illustrated review of the specimens collects

which is of great value, as hitherto ver>' little wi.;;

has been done in Holland on these groups. Especiali

.

his account of the Foraminifera will prove a great -.'
i

for further investigation. It is highly prol)ablc tl.a

this shell-bearing group will furnish in later years ju t

as good methods for analysing alluvial and dilu\ I

deposits as diatoms already give. It is a great pt

that the publication is merely systematic and moqjh.

logical, for comparison with other faunas -ind

partition in salinity groups woulfi have been

greatest importance. We hope that this part oi tijc

work will follow, and point out that van Goor did it

for the flora, Funke for the hydroids (twelve specie >
.

.

Geertje de Lint for Cladocera and copepods, etc.

Dr. de Man treats the free-living nematods, and

describes among his forty-nine species no less than

twelve that are new for science. For particulars I

must refer to the publication itself. Twenty spec ii^

of polychaet annelids were collected, and are treated

by Dr. Horst ; five species of Oligochaetae, described

by Nel de Vos, while Dr. Wibaut-Isebree Moens shows

that several Rotifera occur in fresh as well as in

brackish water. Then we come to that important

group, the Crustacea, important from the fisherman's,

and therefore from the scientific point of view, as thcv

have been very thoroughly studied recently. I ha\c

already mentioned the Cladocera and Copepoda,

studied by Geertje de Lint. A new species of Schiz-

opera is described.

Spongise, Cirripeda, Isopoda, Amphipoda, and

Schizopoda are all treated, but show no special char-

acters. Among the Decapoda, analysed by Dr. J. J.

Tesch, Leander longirostris, called the Rhineprawn

by British carcinologists, was found only once in the

Zuiderzee. The life - histor}' of the specific little

Zuiderzee crab, Meteropanope tridentata, is very in-

teresting ; its only allies live in the tropical Pacific,

and it has not been studied before. Illustrations of

the larval states will prove ver}' useful in recognisim:

this interesting little creature.

A new Acaris is described by Oudemans ; Having;.!

treats the marine MoUusca, of which several are >>!

importance, as food for fishes and men. Cardium

edule and Mya arenaria have tj-pical brackish-water

forms and measures. Among the fresh- and brackish-

water MoUusca treated by Tera van Benthem Jutting

is the famous Corambe batava, Kerbert, found for the

first time in 1881 ; it appears to be not at all rare on

the Zostera meadows of the Zuiderzee. Eggs and

radula are described and represented. Assemania

grayana appeared to be a sexual dimorph, the male

being much smaller than the female, and being usually
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found in summer riding on the weaker sex. Among
the Bryozoa^ treated by the same author^ we find the

beautiful Memhranipora membranacea var. erecta, which

is very common in brackish water in Holland.

Echinoderms and tunicates must be passed here

for lack of space. Dr. Redeke's account of the fishes

^will be of special interest, not only to ichthyologists,

)ut also to others, for here the different zones of

^alinity are separately described. Last comes Prof.

[ax Weber, who treats of ten species of cetaceans, of

^-which specimens of all but one, the common Phocsena,

have stranded on the banks of the Zuiderzee at different

times.

A systematic index, more than eight pages in three

columns, increases the utility of this important mono-

graph of a brackish-water area.

W. G. N. VAN DER SlEEN.

Geology for Canadian Students.

Elementary Geology : with special reference to Canada.

By Prof. A. P. Coleman and Prof. W. A. Parks.

Pp. XX -I- 363. (London and Toronto: J. M. Dent

and Sons, Ltd., 1922.) 155. net.

^HE issue of treatises on general geology specially

adapted to readers and observers in the units

)f our federal commonwealth is a sign of healthy auto-

lomy in the domain of natural history. Colleges in the

)ominions have long been troubled with the details

)f the English Oligocene, a poor thing at the best, or

the Llandovery sequence on the Shropshire border,

spirants in South Africa have been well served by

ir. A. L. Du Toit's " Physical Geography " and

'rof. E. PL L. Schwarz's " South African Geology,"

ince the latter includes a short general introduction

to the science.

Profs. A. P. Coleman and W. A. Parks of Toronto

low provide Canadian students with a sound elementary

text-book based primarily on what may be seen in

mada or in the adjacent United States. The account

)f the Grenville and Keewatin series, the former con-

listing of altered shales (garnet-sillimanite gneisses) and

rystalline limestones, and the latter of volcanic tuffs

lavas, is very valuable for European students who
Irish to realise the nature of the oldest known rocks

svealed to us in the accessible crust. The eastern

[Series, the Grenville, may prove to be somewhat
)lder than the Keewatin of the west ; but both are

ivaded by the great batholitic intrusions which have

jiven rise, often by interaction with their surroundings,

to what may still be styled the Laurentian gneiss.

Prof. Coleman's work among the glacial beds of early

Iluronian age adds greatly to the interest of the pages

on Pre-Caml)rian rocks.
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While European types of fossils are in places very

justly figured, such as the Jurassic Trigonias and

ammonites of England, we are introduced to the

Cambrian trilobites of British Columbia, to Devonian

fishes from Canada described by Traquairand Whiteaves,

to the Permian reptile Dimetrodon of Texas, with

its amazing dorsal spines, and to a Lower Cretaceous

Stegosaurus from the province of All3erta. The

Cainozoic era, styled also in this book the Tertiary

period, is dealt with slightly
;

yet the thicknesses

of its strata in many localities show that its duration

was equal to that of Mesozoic times. The spelling

" Cenozoic," adopted by the authors, though it follows

Lyell's nomenclature of the systems, is etymologically

misleading and should be synonymous with azoic.

We greet on p. 353 an ancestor of the national maple

leaf, culled from interglacial deposits in Toronto.

The book is finely printed and is handsomely illus-

trated throughout. Too muchmay have been attempted

in one volume, and the definitions of divisions of the

animal and vegetable kingdoms on pp. 155-160 are

necessarily unsatisfying and incomplete. Some of

these divisions are further treated in the chapters on

stratigraphy ; but where are the radiolaria, which have

a significance as rock-formers } Five or six pages

more would have made the description of mineral

characters almost adequate. As it is, we have a not

too accurate summary of the crystallographic systems

(the principal axis, for example, in the tetragonal

and hexagonal systems is said to be " long "), while

we are led to suppose that quartz is hexagonal. Are

the micas, again (p. 12), of different crystal systems ?

" Mont Pelee," an error sanctioned by Angelo Heilprin,

appears under the fine photograph on p. 54. These

are small details, and to point them out implies that

we know that new editions will be required, and that

the next one will still further enlighten us by the

possession of an index. Grenville A. J. Cole.

Mental Athleticism.

Principles of Psychology : the Foundation Work of the

AUtheian System of Philosophy. By Arthur Lynch.

Pp. xxiii-f-408. (London : G. Bell and Sons, Ltd.,

1923.) 215. net.

MR. LYNCH some years ago published a book in

two volumes entitled " Psychology : a New
System." Whether, like a famous work of a famous

predecessor—the Scots philosopher Hume—his book

fell still-born from the press, or whether for other more

personal reasons, he has decided to recast it. He

now presents it in one volume and describes it as the

foundation work of the Aletheian system of philosophy.

(Why the first e in the word is given the French acute
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nt the iiaiiH- seem-accent we do m'

to imj)ly a sli^'lii >. ...

1)1 the kiiiil I- ilitcildcil, and it i "nl\ ,: -I

till' autli'ii'.i liiii>t<Ti)n> loiilKh-iii ( in !ii-> ouu powers.

riu; ixTSunal uulc i> |)r((lniiiinant t liiMii-hout and

makes it peculiarly diiiH nli to <1 nnr,

and impossible to cont

I

(i\trt aii\ ni ilu po < n

course, in psycholoizy, the jxr^oiial (•.\|)(ri( :

a peculi.ir uii'lit. Wli.it Mr. Lynch cxpl.tiii tn us

is lidw he won his way lo tlic possosion ot tin- ( Icar

lui'iital L;rasp of the prohKni \\c now injoy.-. ; how he

overcame the stuinhlinu-blocks he had to encounter

in Ihe perversity of authoritative teachers ; how these

obstructions actually served him to gain his vantage-

point ; and how we, if we will follow him, may become

mental athletes also. Naturally his appeal is to the

young. The curious thing to the older reader is that

the solution offered as new is certainly not novel.

We are to find the fundamental processes of mind in

the same way in which the chemist and the physicist

find the fundamental processes of matter. Having

discovered them we shall find for the science of

psychology, as they find for the sciences of chemistry

and physics, that construction follows naturally. Very

good, we may think, at any rate as a preliminary

discipline,—but then Mr. Lynch does not set his

followers to look for these fundamental processes, he

puts in their hands the list of them. The processes

are twelve in number, and the proof that they are

fundamental and that the list is exhaustive is that

Mr. Lynch has himself verified that they are so.

The reader will find an enormous number of references

to other writers and an extensive survey of science in

all its branches. Special importance is attached by

the author to the section on memory, the whole of

which is based on careful observations and experiments

in connexion with his own personal experience.

Our Bookshelf.

John Penrose : a Romance of the Land's End. By

J. C. Tregarthen. Pp. vi + 342. (London: J.

Murray, 1923.) 75. 6d. net.

It is not often that a book of fiction comes within the

class of literature appropriately noticed in Nature, but
Mr. Tregarthen includes in his delightful romance of
" John Penrose " so many interesting sketches of the

wild life of the Land's End peninsula that we feel

justified in recommending the book to all students of

natural history.

Those who know West Cornwall must recall many an
old man such as John Penrose was when the local

parson inspired him to " put down " his recollections as

the not uncommon farm boy who is keenly observant
of the habits of the many pests, and a few wild friends,

of the farmer working a small patch of land adjacent to
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an unrci laiincd inourland. The wild animals C0iu<

uitn the >Vui\ a-, n.iiurall) as the human charartir-,

and, with references to them, the author record

old lot a! ( ustoms and beliefs that are in danger <

forL'ot ten, a^ \\t\\ a-> Na\inL'^ and cxpri -M^n (.1 liic '.l';

folk u hii h art- in dairjcr <>! Iic< niuin'j (iii-nli f t hrou: .'1

till mlinciH » i>| tlic modern --1 h'.^l t( .n li" i . v, ho. t. o

otirii. " • ' ' |)Upil tl:-
;..;,' I ,:i

•

plo\ .ire \ ul'j.: :

education

Not th<

gathered iunn ihr inuUcnts clcacni : local

attitude of highly respectable people t ,.ng : to

be entrapped by the preventive ofhcera carried its

measure of disgrace, but neither the otherwise rigidly

honourahh' Moman, nor even the parson, thought it

wrong to conceal information alx)ut smuggling.

It is not easy to avoid anachronisms when writing

autobiographically about a past period, and Mr.

Tregarth( n has not succecdtd in a\oiding ever)' pitfall.

In referring to the miners who had returned from the

gold diggings of California the author rei alls a familiar

feature of West Cornish life in the 'sixties and 'seventies,

but the incidents which he describes on pp. 2, 65, and 68

obviously refer to a period before 1848, the year in

which the first Californian gold fever actuallv started.

T. II. 11.

The Annual of the British School at .'
'

No. 24.

Sessions 1919-1 920 ; 1920-1921. 1 280 + 14.

Plates. With Supplementary Papc

:

Fhe Un-
published Objects from the Palaika i rations,

1902-1906. Described by R. C. liosanquet and

R. M. Dawkins. Part i. Pp. xii + 160 + 34 Plates.

(London : Macmillan and Co., Ltd., 1923.) 635. net.

The article of most general interest in this excellent

number is that by Mr. ('. A. Uoethius on primitive

house types as illustrated from Mycenaean and Nordic

structures. The results of recent excavation on pre-

historic Greek sites show tliat there is no evidence to

support, still less to pro\e, the widespread assumption

that the round hoop-roofed house is the original type

from which all forms of human houses have been

evolved. There is a considerable \ ariety of primitive

forms, and both rectangular and round huts and houses

occur contemporaneou.sjy in ancient times and at the

present day among primitive rads. Tn Greece the

neolithic material shows that \\(,lld(\ eloped round

huts and equally adxa-nced rertan-ular housi

contemporaneous. In Sweden we lind roun-

possibly developed from a primiiixe tent or a s^ittn

against wind and rain. In the Jimnze Age come o\ al

houses developing into the rectangular form. " The
evidence of primitive European dwellings shows,

besides round tents or huts and pent roof structures,

horseshoe screens with a fire in front of them, and

rectangular screens wiili tluir various forms of develop-

ment centring on the lire. Anywhere in Europe, climate

and material can thus suggest a In winning which leads

to a round hut, a horseshoe-shaped hut. or a rect-

angular hut with a central or eccentric hearth, and

door at one end. A rertanpular liouse with a central

hearth can be just as elenHniary as a round or horse-

shoe-shaped neolithic hut, and of entirely independent

origin."



October 13, 1923] NA TURE 537

Letters to the Editor.

\The Editor does not hold himself responsible for
opinions expressed by his correspondents. Neither
can he undertake to return, nor to correspond with
the writers of rejected manuscripts intended for
this or any other part of NATURE. No notice is

taken of anonytnous communications.^

The Micelle—-A Question of Notation.

There is a class of colloids, recognised as a class

for very many years, in which the substance is a salt

of an ordinary ionisable type the peculiarity of which
consists simply \\\ a prodigious disparity in size and
solubility between the two parts of the salt molecule.
Such are many proteins, some dyes, and soaps, to
enumerate them in the order in which they have been
investigated. What all colloids do surreptitiously,

namely, take to themselves uncovenanted ions, these
do in an honest straightforward chemical fashion.
The properties of the class qua colloids were, I

believe, first worked out by myself in the years 1898-
1905, the special case examined being certain proteins,
called globulins, which present the added complexity
that they combine not only with acids and alkaUes to
form salts, but also with neutral salts themselves.
In spite of this, when the large number of variables
was disentangled, the behaviour of the substances was
found to be singularly orderly, the phase-rule diagram,
for example, being strikingly like that of a common-
place three-component system bearing no suspicion of
colloidality.

These colloid salts present one striking peculiarity,
namely, that though in water they ionise and hydro-
lyse on the whole according to the approved pattern,
yet one of the molecular species, and that the one
which confers upon the solution its most characteristic
qualities, is a complex composed for the most part of
undissociated salt molecules but with a surface electric

charge due to ionisation at the surface.^ To these
bodies I gave the name " colloidal ions." This is

strictly accurate notation, for it is because of these
complexes that the solutions possess the characteristic
colloidal trick of slurring over the obligations of the
chemical law of definite and multiple proportions,
and they are ions as Faraday used the word, for they
wander (Wj') in an electric field.

I pointed out that they conformed to Helmholtz's
analysis of the condition of electric endosmose, the
density of the charge on the surface being constant,
and the total charge, therefore, proportional to the
surface area. This, of course, obtains only when the
solution has had time to forget its past history and to
come into equilibrium ; waiting for whicli state needs,
in colloidal society, a vast gift of patience.

In the years which followed, much excellent work
was done on another example of the group, namely,
Congo red, by Bayliss, who described aggregates of
anions, the total charge being the sum of the charges
of the constituents ; and still later, a third example,
namely, ordinary soap, was investigated by McBain,
who rediscovered the colloidal ion but christened it
" micelle."
Now accuracy of notation is the breath of the life

of science, and to use the word " micelle " for a
colloidal ion seems to me to be positively wrong, since
the word was introduced by the botanist NiigeU in
1877 to describe something entirely different. Nageli
was a man of a curious imagination but he clothed his
dreams in exact language. He is precise as to what
he means by " micelle." The word was coined amid

' A most interesting suggestion as to their stnirfure is that of Adam,
in the Proc. Roy. Soc, A, xcix. 336, 1921.

a controversy which raged in the 'seventies and
'eighties concerning a distinction then drawn between
organised and unorganised colloids and the causes of
" swelling."

Nageli, who was an intellectual heir of the Franken-
heim of 1851, began with molecules in 1858, but by
1877 he had identified the unit of the colloidal state

as an aggregate of composite type to which he gave
the name " micelle." This he supposed to consist of

a nucleus of solute surrounded by an atmosphere of

bound water. The water atmosphere was the essence
of his conception, which had nothing to do with electric

charges or with ionisation. A single " micelle," or a
micellar chain, contained a micellar nucleus, or nuclei
and micellar water. A gel was conceived as being
composed of such chains with their micellar water,
disposed as membranes or bars to form a sponge
enclosing extra-micellar or " enclosed " water.

In complete opposition to Nageli was Strasburger
(1882), a molecularist in the direct line of descent
from Kekule. Between stood Pfeffer, whose forebears
were Dutrochet, 1827, Nageli of 1858, Graham, 1864,
and Traube, 1867 ; van Bemmelen had no kinship
with Strasburger, he follows on the latest stage of

Nageh (1880) and Pfeffer.

I have just been looking through my thirty-year-
old notes of that discussion. What a lot those people
knew which is now forthcoming as new knowledge

!

They knew, or at any rate conjectured, that the
colloidal particles were strung together in thread-like
masses in some colloidal solutions, and it will do no
harm to remind those who propound theories of gel

structure that they knew such theories must account
for hydrostatic pressures of upwards of 45 atmospheres.
The colloidal ion is far removed from Nageli's

" micelle "
; it is nearer to the supposed colloidal unit

which Pfeffer called a " tagma," and described as an
overgrown aggregate of one species of molecule,
namely, those of the solute.

Had recent workers known of these earlier hypo-
theses they would possibly have been content with the
words " colloidal ion " for the constitution of soaps.
That brings me to the gist of the matter : in the early
'nineties when, as a physiologist, I was attracted to
colloids, I found two schools, both of whom had done
excellent work, wholly unacquainted with each other's
writing. Ringer, for example, on the biological side

had demonstrated on the living heart the differential

action of ions and " antagonism." He did not
recognise the full significance of his observations
because, like all contemporary biologists, he was
wholly ignorant of the work of Schulze, and of Picton
and Linder. The two schools presently came together
to the advantage of both, but now the striking want
of acquaintance by many chemists with colloidal work
published in the biological journals is symptomatic of

a renewed falling apart. How many physicists or
chemists know of Mines's brilliant work on membrane
potential ?

It is impossible to avoid rediscoveries in science
because of the enormous burden of knowledge, but it

is in every one's interest to minimise them. Out of
the mouth of a sinner comes, I hope, good advice. I

must be the greatest of sinners myself, for it is certain
that no one reads other people's science with greater
reluctance than I do. W. B. Hardv.

NO. 2815, VOL. I 12]

Problems of Hydrone and Water : The Origin of

Electricity in Thunderstorms.

The subject of the electricity of rain and its origin

in thunderstorms was dealt with by Dr. G. C. Simpson
in a communication to the Royal Society in 1909
(Phil. Trans., 1909, A, vol. 209, pp. 379-413). Taking
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Lenard's observations and his own experiments into
account, Dr. Simpson concludes that it is not an
induced effect, due to an external source ; he con-
siders that there is an actual pro<luction of electricity

in the subdivision of large raindrops.
Dr. Simpson's conclusion has long been in my mind.

Latterly, the subject has been an attractive one to
me, on account of the views I have formed of the com-
position of water and of the chemical changes attend-
ing alteration in the size of drops, referred to in my
recent communication to the Koyal Society (Hoy. Soc.
Proc. A, vol. 103, p. 616, 1923). I was much impressed
by a lecture at the Royal Institution given early in
the year by Dr. Simpson (Nature, April 14) ; this,

together with a violent hail-thunderstorm which I

experienced while yachting in August, led me to look
more closely into the problem.
Assuming that water be the cause, the view I should

be inclined to take is the converse of that advocated
by Dr. Simpson. Granting, for the sake of argument,
that changes in water can give rise to free electricity,
the fusion of small drops into large would seem to be
the more likely process—this being a positive change,
in the sense that energy is liberated, while the division
of large drops should involve a loss of energy. I

assume that the small drops are richer in hydrone than
the larger and that changes in composition of the
water take place such as I have postulated in my
recent communication.
Going further, however, can it be granted that

chemical changes in a wholly liquid circuit ever give
rise to sensible electricity—must not the circuit be
tapped by conducting electrodes to make this obvious ?

We must assume that the interactions are primarily
electrolytic, but is not the electrical energy, in such
cases, always lowered into heat energy ?

The question is of fundamental importance, and it

is on this account that I make bold to be critical of
a solution of a problem outside my field

; yet it is one
of the borderland issues which chemist and physicist
should jointly consider.
Assuming that my interpretation be correct, may

not the great rise in potential required to produce
lightning have its origin in the coalescence or co-
operation of minute drops charged by an external
source ?

Lenard {Wied. Ann., 1892, 46, p. 584) dealt with the
effect, in the first instance, in studying the electricity
of waterfalls. His later laboratory experiments led
him to the conclusion that it was due to the impact of
separate drops upon a flat surface. The water was
allowed to splash into a zinc tray. Both he and Dr.
Simpson found it necessary to use distilled water ;

that from the mains gave little or no result. The air
potential observed was negative, but with a solution of
salt it was slightly positive. Up to a certain point,
the potential increased rapidly with the length of the
jet. Various liquids other than water were tried :

the potential varied in sign and magnitude, but the
effect was sUght as compared with the water effect.
Lenard seems to think that the effect has its origin in
a contact difference of potential between gas and
liquid. All seems to me to point to chemical inter-
change being at the root of the phenomena and that
it is not a mere water effect.

Henry E. Armstrong.

Earthquake Warnings.

The recent disaster in Japan demonstrates the
importance of endeavouring to ascertain if there are
any premonitory indications of a coming earthquake
shock which can be recognised and thus enable a
warning to be given of its approach.

NO. 2815, VOL. I 12]

It seems probable that the rupture, whatever its

nature may l)e. that gives rise to the actual vibratory
shock of an earth(]uake is preceded by a strain or
distortion of the earth's crust, which gradually
increases till the stress that causes it is suddenly
released. The existence of this strain should be
evidenced by a progressive .sag or tilt of the si

'

local and minute in amount, no doubt, but pr^

sufficiently large to be detected.
In the Milne-Shaw seismometer the vibrations

proceeding from distant earthquakes are recorded on
sensitised paper on a rotating cylinder by a spot of
light reflected from a mirror coupled to the Ixxjm of a
horizontal pendulum. Ordinarily it is only these
vibrations that are taken into consideration, but the
same instrument will also indicate a slow tilt of the
ground, provided that the exact position of the spot
of light can be recorded and measured. In some
instruments recently constructed, one of which b
being installed in Uganda, this is effected by the use
of a second, stationary mirror, which throws another
spot of light in a fixed position on the cylinder, and
traces a straight line on the record. If there i.s a tilt

of the earth's surface it will be indicated by a variation
in the distance between the mean position of the line

due to the moving mirror from that of the line due to
the fixed mirror, unless of course the tilt is in a
direction parallel to the horizontal pendulum. Such
an instrument is capable of showing a tilt of ,S" by a
movement of the indicating spot of light through i mm.
If two instruments are employed with their horizontal
pendulums at right angles to each other the direction
and amount of the tilt will be exactly determined.
Near the sea the rise and fall of the tide causes a slow
tilt and other changes of a slow periodic character
are known, but these can be allowed for and could
easily be distinguished from a progressive movement
indicating the approaching occurrence of an earth-
quake in the neighbourhood.

It seems very desirable that such instrument
should be installed in localities which are known to be
subject to earthquakes.

If it be found that shocks are in fact heralded by a
definite tilt, it may be possible to arrange for an electric

bell to attract the attention of the observer when such
a tilt occurs. If he is satisfied that there is sufficient

evidence of an approaching earthquake, a general
alarm can be sounded. In this way a warning might
be given several hours, or even days, before the shock
occurred. John W. Evans.

Imperial College of Science and Tecl1n''""^•

S. Kensington, S.W.7.

Human Embryology and Evolution.

In his reply to Prof. MacBride (Nature, Sept. S)

Sir Arthur Keith states that in his Huxley lecture he
neither affirms nor denies the doctrine of use-inherit-

ance, but that he does deny that Lamarckism has
had no part in the evolution of man. If these words
were to be taken literally as expressing Sir Arthur
Keith's meaning, he and I would be to a great extent
in agreement, but it is obvious that the double
negative was an accidental mistake, and that Sir

Arthur Keith meant to deny that Lamarckism had
any part in the evolution of man.

I have read the report of his Huxley lecture to the
medical students of Charing Cross Hospital Medical
School (Nature, Aug. 18), and it seems to me difficult

for an evolutionist to follow his train of thought or

reasoning. He does not distinguish between the

development of the individual and the evolution of

the race, between ontogeny and phylogeny. He
discusses the manner in which adaptations appear
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during the development of the human embryo, taking
as examples the development of the eye, of young
nerve-cells, of muscular adaptations. In the adult
human leg the'peroneus tertius is separate in 90 per
cent, of cases, having thus an advantageous position
for the performance of its function in walking. In
the anthropoid apes this muscle is quite unseparated
"rom the long extensors of the toes. In the developing
luman foetus the rudiment of the peroneus tertius
sparates from the long extensors with which it was
Originally continuous. To most biologists this would
)e a typical case of recapitulation.
Sir Arthur Keith says he agrees with Huxley that

lere are no grounds for believing that the behaviour
)f embryonic muscle cells is in any way influenced
>y experiences gained by adult muscle fibres. He
then makes the statement that " The evolutionary
lachinery lies in the behaviour of the embryonic
luscle cells or myoblasts," which to me, as it stands,
quite unintelligible. The behaviour of the em-

jryonic muscle cells can explain nothing but the
lode in which the adult structure is developed,
such behaviour begins and ends with the individual
jrganism, and cannot possibly contain any evolu-
ionary machinery. It is merely one detail of the
)mplicated embryological changes by which the

idult structure is developed. In relation to evolution
the question is how are we to explain the fact that
the " behaviour of the embryonic cells " is different

the human foetus from what it is in the anthropoid
ipes, which presumably resemble the ancestral
jndition ? On this question Sir Arthur Keith says

lothing, except the assertion quoted of his agreement
Vith Huxley.
In another part of his lecture Sir Arthur Keith

iiscusses the action of hormones in the course of
jntogeny in co-ordinating the development of
lifferent parts and tissues. He concludes that more
)mplete knowledge " will reveal in full the true nature

jf the machinery which underlies the production of
Structural adaptations which occur in everv part of
"le animal body in every stage of its evolution."
[ere, again, he is confounding the evolution or origin

)f the adaptations with their mere development in
"le individual.
Nevertheless, Sir Arthur, while denying the in-

iuence of external influences in human evolution,
Idmits the heredity of " acquired characters " and
jven injuries in certain cases. He states that
imarckism cannot explain the characters which

iifierentiate one racial type of modern man from
lother. On this last point I am entirely in agree-
ment with him, for Lamarckism is a theory of the
solution of adaptive characters, and racial characters

)f man are for the most part not adaptive.
I should like in conclusion to contrast two passages
Sir Arthur Keith's lecture. He writes, " Nothing
better known than that, if a bone of a rickety child
ends under the weight of the body, the bone cells

^ing in its concavity will proliferate and build a
^uttress to strengthen the shaft." The bone cells
'jreact to fulfil an end necessary for the occasion."
"lis seems to me quite inconsistent with the state-
lent, " there are no grounds for believing that the
jhaviour of embryonic cells is in any way influenced

>y experiences gained by adult muscle fibres." The
first of these two passages admits the reaction of the
tissues of the body to external stimuli, while the
second passage and the whole tendency of the lecture
apparently denies the occurrence of such reaction.

Chiswick, \V.4,

September 11.
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J. T. Cunningham.

Curious Spherical Masses in Ashdown Sands.

]Mr. Harry E. Burns, of Crowborough, this spring
informed me of some remarkable spherical masses of

sandstone in the Ashdown Sands at High Hurst Wood
Quarry, and was good enough later to supply one about
10 inches in diameter to our Museum. He suggested
that they might be sand casts of reptilian eggs like

that of the Iguanodon. They consist of fine-grained
nearly white stone—much of the iron having been
leached out. I expected but failed entirely to find on
section any pan or stains of limonite such as in the
well-known balls of Folkestone Sands.

Recently I have visited the quarry with Mr. Burns,
and was able to see a ball 30 inches in diameter in

position. We were told they are confined to an upper
bed about 14 feet thick, and vary in size from 10 to 30
inches in diameter. We could discover no evidence

Fig. I.

of a foreign body or of concretionary growth, although
such growths are not rare in the Wealden Sandstones
—often, too, in a decalcified condition. Those at
Crowborough are found loose in a narrow cavity, and
the stone appears identical in colour, etc., with that
of the surroimding bed. The adjacent stone for a
few inches is shattered—due, I suppose, to the press-
ure of overlying beds against the unyielding sphere,
while the narrow clefts are filled with clay, doubtless
washed there from the once overlying Wadhurst Clay.
Strangely enough, some of these balls have been used
as ornaments at the tops of wooden gate - posts !

During the forty-five years I have lived in the neigh-
bourhood I have not met such masses before, and find
them difficult to explain. The photograph (Fig. t)

shows a group of these stones taken by Mr. Burns, who
kindly allows me to use it. Geo. Abbott.

2 Rusthall Park, Tunbridge Wells,
September 10.

Stereoisomerism among Derivatives of Diphenyl.

Dr. Turner's remarks (Nature, September 22,

p. 439) appear to have been made without his having
seen my letter of some eighteen months ago (Nature,
May 6, 1922, p. 581), which was concerned with
the importance of stereoisomerism among diphenyl
derivatives in relation to Sir William Bragg's conclu-
sions as to the molecular structure of benzene in

the crystal. At that time, reasons for reviving the
Dewar para-linkage formula for benzene had not been
published (Ingold, Trans. Chem. Soc, 1922, 1143),
but since this bridged formula " is stereochemically
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identical with the (lis|K)siti<.ii of ntoms suggested by Sir

VVilhaiii HraKW for thoinotr. nhi.l I .. n/fne " (Challenor

and Infold, I !

' id

scarcely tie ni,» 'M

of a possible -..\
< iiiiKa^^c m nipi';! 1 icrna-

tives iiitroduci entially novel 1 <in 1 deration

to tlu^ <|nestioii (m wf tiiutiire of these 1 < impounds.
I .ill 1 rctc! red in ni\ lei t'l tot he rciii.itiwdilf Ix-liaviour

ol diplienyl Unvards u/.oiic, iiiuntioind l>\ I ir Inrner,

;is well as to certain other notewi t li\ jiiii|h itw . .,1

the ( oinpound.
li sIk mid perhaps be pointed out tli;it aiilioi'

I)r, I inner states, the formula lonsideied 1>.,

coiiluius \i K ' III I ,irl)on atoms, it would Ik-

inioneet I' , ;
' ' lli.il It tiieretore demands tiie

existence of a coi icspondin^h- lar^e nnmlier of

stcreoisonieric forms ol j :
j' deri\ati\t'^ ol diiiiienvl.

I '"or t he resju'ctixc disl nlmt ions ol' tlu- L;rou]>~. ;in ;i( In-d

to the j)air of as\inmetne (arlion alom.s 111 either

benzene nucleus are not mutmilK independent, so

that only one asymmetric atom m each nucleus is

effective as a source of stereoisomerism.
In conclusion, I need scarcely say that experiments

on the isomerism in question arc lieinj; ac ti\elv

prosecuted in this laboratory, and are by 110 mi-.ins

limited to 2 :
2 '-derivatives of diphenyl.

J. K I \Mj;.
The Chemical Department, The University,

Sheffield, September 25.

Waves and Quanta.

The quantum relation, energy =/; x frequency, leads

one to associate a periodical phenomenon with any
isolated portion of matter or energy. An observer
bound to the portion of matter will associate with
it a frequency determined by its internal energy,
namely, by its " mass at rest." An observer for

whom a portion of matter is in steady motion with
velocity fie, will see this frequency lower in con-
sequence of the Lorentz-Einstein time transformation.
I have been able to show {Cotnptes rendus, September
10 and 24, of the Paris Academy of Sciences) that
the fixed observer will constantly see the internal

periodical phenomenon in phase with a wave the

frequency of which v -—pJ=r^ is determined by the

quantum relation using the whole energy of the
moving body—provided it is assumed that the wave
spreads with the velocity c/jS. This wave, the velocity

of which is greater than c, cannot carry energy.

A radiation of frequency v has to be considered
as divided into atoms of light of very small internal

mass (<- lo'^" gm.) which mo\ e with a velocity very

nearly equal to c given by ' .,hv. The atom
\ '

"' ''

of light slides slowly upon the non-material wave
the frequency of which is v and velocity c/,S, very
little higher than c.

The " phase wave " has a very great importance
in determining the motion of any moving body, and
I have been able to show that the stability conditions
of the trajectories in Bohr's atom express that the
wave is tuned with the length of the closed path.
The path of a luminous atom is no longer straight

when this atom crosses a narrow opening ; that is,

diffraction. It is then necessary to give up the inertia

principle, and we must suppose that any moving body
follows always the ray of its " phase wave "

; its

path will then bend by passing through a sufficiently

small aperture. Dynamics must undergo the same
evolution that optics has undergone when undula-
tions took the place of purely geometrical optics.

Hypotheses based upon those of the wave theory
allowed us to explain interferences and diffraction

NO. 2815, VOL. 112]

fringe. By means of these new i<leas, it will probably,^
be possihln to reconcile also diffusion and di-spersioti

'

witfi ontinuity of light, an<l to solve almost
all 1 us brought up by quanta.

Louis :'
: ;•

September 12,

The *« Concilium Bibliof^raptm um.
1- t !;< ( ommentary add( letter c<ji

!i' < '
•

1 :hinn P.ihlir)(^ra; which aj
'

'. 6iio, some doubUs «<:
ontinuous appcaranrf - f

1! . i.iiil iitte<l to empnasi-'
thai our nd delivererl as h< ;

to Oli 1

Ai- .bill :it ion 0! t !.' :iiin is \:-i-

" I'lbih ..';.:; Jii.i /oolo
> .nun volumes 30 and

^i li:i\e been [lubii'li- I, 32 will l>esent out
sliorih , iiulu .itniL^ deliiiiLii_\ iii.it this zoological bibho-
grapli\ i- not a new undertaking of the Concilium.
No tloubt it is a rather complicated '-.•"- to

decide whether or not tins zoological bil ni

l)f)ok form is .i dnjilK ation of the " Zoologii.... ..^ .,;.i."

It must bi' r((,dl( 1 that apart from completeness,
proini>in( --., ;,^i

, sil.ihtv. carefulness and the
proccduie in of the bibliographical
work play a role. Indeed, as for

every application edure, it

only the tools but of abilit-

them wdiich go\-ernr. liii- ajipi. ._ i.iiion (- :..,,

have to work with them. IJne works ;!li

one method, another is more adapted to the use of

another. To all these points have to be added as

important factors the influence of di; lucation
and local tradition.

In making a plea for a co-operation between the
" Zoological Record " and the bibliographical service

of the Concilium, a condition which unquestionably
could be of real value to the zoological world, the
writer wishes to suggest that these various important
p>oints of internal character be seriously considered.
When it was decided in 192 1 to continue the book-

form of the " Bibliograiihia Zooloidca," the material
to be published was so cxtdisive that it was impossible
to treat the whole animal kingdom in ever}' volume.
But this is certainl}- not a misfortune, for it is evident
that a bibliography of titles has not only an immediate
value, but also represents to a great extent a source

for continuous reference. J. Stkohi.,
Director of the " Concilium

Zurich. Bibliographicum."

Long-range Particles from Radium-active Deposit.

In the letter which appeared in ^ of Sep-

tember 15, p. 394, under this headr Kirsch
and myself, there are two errors v\ ;...,. v.,.-^ure the

sense of our communication. The maximum range
of the H-particles expelled from silicon should read

12 cm., the corresponding number for beryllium being
18 cm., instead of vice versa. The last sentence
should read :

" Our results seem to indicate that an
expellahlc H-nucleus is a more common constituent of

the lighter atoms than one has hitherto been inclined

to believe," the word in italics being omitted in the

printing. H.ws Pettersson.
Goteborgs Hogskola, Sweden.

[The transposition of tlie \alues 12 cm. and 18 cm.
was tlie fault of our printers ; and we much regret it.

The omission of the word " expellable " was due to

the authors, who did not include the word in their

letter. Two separate proofs of the letter were sent to

Dr. Kirsch at \'ienna, but neither was returned.

—

Editor, Xatikf..]
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The Management of Medical Research.^

By Sir Ronald Ross, K.C.B., K.C.M.G., F.R.S.

TWENTY years have now elapsed since I had the

honour and pleasure of addressing Anderson's

)llege Medical School at the opening of its winter

»ssion of 1903. This is, indeed, only a short interval

cosmic time ; for—to use a figure which will exhibit

le rapidity of scientific advance nowadays—all these

^ears amount only to twenty vibrations of the electron

rhich we call the earth round its nucleus the sun, in

lis atom which we name the solar system ! However,
)r us it has been a considerable period. Many of those

irho faced me twenty years ago as students are now
Placed in the seats of the mighty, and will, I hope,

ipport what I have to say to-day. Alas ! two of the

ices with which I was then familiar are missing

—

'rof. R. S. Thomson, dean of the Medical Faculty,

id Sir James Marwick ; some of the distinguished men
i^ho were helping us—Dr. Laveran, Dr. Robert Koch,
Sir Patrick Manson, Sir William Osier, Lord Lister,

>ir Alfred Jones, Sir Rubert Boyce—are no more ; and,

p,bove all, I must mourn that great pupil of the School,

ruler of many Colonies, and my own master, friend,

id supporter. Sir William MacGregor.
On that occasion my address was entitled " Medical

;ience and the Empire," and in it I described the

forts which we were making to reduce malaria in

Jritish possessions. Four years previously we had
Verified, corrected, and completed the old conjectures

fehat malaria is carried in some way by mosquitoes
;

id three years previously the Americans had proved

le similar conjectures regarding yellow fever. Schools

^f Tropical Medicine had been established in Liverpool

id London, and were about to be created in many
Darts of the world. At that time I myself hoped that

lalaria would be banished in a few years from all our

i)rincipal cities in the tropics ; and I had visited West
frica from Liverpool on three occasions for that

purpose. I shall never forget the assistance rendered

luring my second and third visits by two Glasgow
len, the late Mr. James Coats, who gave us two
lousand pounds to start our anti-malaria work in

Sierra Leone, and Dr. M. Logan Taylor, who remained

West Africa for two years, carrying out the practical

leasures and trying to persuade the local authorities

continue them.

My address—which I believe was not published, but
^hich I still possess—was full of that morning en-

lusiasm. I argued that the time had already come
irhen medical science could revolutionise the tropics

;

irhen it could render them worth living in by banishing

le great endemic diseases which overshadowed them
;

^hen it could assist civilisation (coming from the

temperate regions of the earth) to conquer the rich

regions of the Sun and of the Palm. I even dared to

quote the great words of the poet regarding Columbus,
that he

" Gave to man the godlike gift of half a world ;

"

and I hoped that we should l^e able to do the same.
This had been the faith which had compelled us

—

' An address delivered to the Anderson College of Medicine, Glasgow, on
October 9, at the opening of the winter session.
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others besides myself—for many years : not to add to

abstract science, not merely for the sake of parasitology

or entomology, not to compile text-books or to fill

libraries ; but to help the sick and the dying—millions

of them—and so to open up the world. When I

last spoke to you I hoped that all this was going to be

done in a year or two ! I am wiser now. Kipling says

that we must not try to hustle the East ; so, I have
found, we must not try to hustle the West either !

Men think slowly. It requires a new generation to

understand a new idea, even the simplest one.

Some notable advances have, however, been made.
Mosquito-reduction against malaria was first urged and
defined by us in Sierra Leone in 1899 ; and was com-
menced there by Logan Taylor and myself two years

later in 1901, and, almost simultaneously, by the

Americans under W. C. Gorgas in Havana, and by
Malcolm Watson in the Federated Malay States. In

1902 Sir William MacGregor and I visited Ismailia on
the Suez Canal—with the result that malaria was
banished from that town within a few months. Then
the Americans commenced the construction of the

Panama Canal, with Gorgas as chief of their sanitary

staff, and kindly asked me to visit Panama in order to

see them at work in 1904. The result is well-known

—the Canal is now finished, with a minimum loss of

life. But you are probably not so familiar with the

equally great work of Malcolm Watson in the Federated

Malay States—because it is merely a British achieve-

ment ! For more than twenty years he and his

friends have fought on against King Malaria and all

his allies—rain, heat, jungle, marsh, and ignorance

—

and is gradually winning forward, step by step. While
Gorgas had behind him the full official support of the

wealthy American nation, Watson and other British

workers in this line have been mostly obliged to rely

only upon private initiative and such small funds as

they could rake together for their purpose. Not less

important has been the work of the entomologists,

from F. V. Theobald onwards ; but I am not now
narrating the history of this movement, or I could

speak of many other brave efforts made during these

last twenty years. Not perhaps quite as much as I

had hoped for, but still something. What may be

called " economic sanitation " among our troops, our

officials, and our large and numerous plantations, has

been greatly improved, and thousands of lives and
thousands upon thousands of cases of sickness have

been saved. Perhaps, even already, we may echo the

words of the Duke of Wellington :
" Yes, 'twas a

famous victory."

During the same period science has won or is

winning many other victories as great. As regards

tropical medicine, we have been advancing against

plague, cholera, typhoid, sleeping-sickness, kala-azar,

hook-worm, beri-beri, bilharzia, and leprosy ; and as

regards the diseases of temperate climates, we have

diminished child-mortality, diphtheria, tuberculosis,

numerous ailments due to local infections or to physio-

logical insufficiencies, such as myxoedema, and, quite

recently, have inflicted a defeat upon diabetes. We

P 2
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are gettini.' on. Tfuw ? lU- |)atirnt. dlistinatc and

inelurtahlc Im i li miImii n.il in tin- li'-liK m! rnnliMiif

(ml\-. !>iii :(1 ,,) ill
' iid

/iHili, \. iMiialU', 1: r'-d

i';ii reatest vict(ir\ . i our own stupidit . . W > .

ur ill us say the piiMi' i',:; kIc these walls, aic ai la i

beginning to leain tlial in\i -,ti;;aliun r(all\ iiianri-;

we are discovering' discovery I

It was not always so, even anion; do. t m ,. I re-

mrmhrr a mcdiral administrahn- a\inL', "
1 cMnnot

keep a niiinluT nl men iillini,' aiiiiiit lien- v.itli niii ro-

scopes, " and a High ("ommissioner exclaiming, " Vou
say you do not know how to manage this out-

break ! Surely vou nudirul men ought to know."

He seemed to think that all we had to do was to consult

the Ilippocratic Jiooks. The idea that investigation

is an essential part of practice has been of very slow

growth. In India, when a European doctor was asked

to cure a lady of the zenana, he was at one time not

allowed to see her, and she was not permitted to do
more than put out her tongue at him from behind a

curtain. A distinguished i'aiulish pli\>i( iaii. who was,

I believe, connected with my own family, is said to have

deprecated all clinical examinations : we should know
how to cure by instinct. To the public mind the

physician loses caste by " wanting to know." He must
practice, he may teach, but he should not require to

investigate anything !

It has taken us centuries to free ourselves from the

serpentine coils of this prejudice and to reach our

present position—where investigation is the key-

industry of all industries. The evolution of this

revolution is interesting. The ancient Greeks certainly

valued, not only practice and teaching, but also dis-

coveries when made
;

yet we are not aware that they

ever explicitly organised or encouraged research.

Readers of the history of science often wonder how the

old philosophers and geometers managed to live at all

—probably by teaching and possibly on patronage

or charity. They were private enthusiasts, and their

fundamental discoveries do not appear to have been

rewarded in any way, I am told that it is not known
whether Plato demanded fees, as well as a knowledge
of mathematics, for admission into his Academy ; and
the same may be said, I understand, regarding Aris-

totle's Lyceum. Several of the mathematicians, such

as Eudoxus of Cnidos, appear also to have been practis-

ing physicians. It is to be presumed that the Museum
at Alexandria was in essential particulars like a modern
university, where teaching is the official duty of the

staff, but where research and practice may be con-

ducted at option between the lectures and classes, often

with the assistance of students. We are told that after

the collapse of the ancient empires and about the time

of William the Conqueror, when Europe was plunged

in darkness, the Arabs in Spain possessed a library of

600,000 volumes, an academy, and a fund for the

endowment of learned men, probably employed for

teaching.

Europe did not advance so far as this for centuries,

but the monasteries maintained many learned monks,
such as Roger Bacon, with whom the new dawn of

science commenced. The great Italian anatomists of

the sixteenth century were either practising physicians

or members of universities. I think that the first real

" riMari )i institute." siil)sidi>ed by publii artd pri'

tuiid-. lor pnrt- in\ titi;.'ali((ii <)m1v. wa.s the fa ^
Uranilior- o| jyt ho Hrahc, founded in Denmark
1576. 1 1 \M 11 >,uii>erved the proper purjKjse of

in 1 lich is the collection of numerous
t • I ' tions and measurements that are bey
the |)owcr ot |)ii'.atr in\ « ^t i-.. aior- . 'I'vcho Br
bruii'l'i 00 o, v, intc..Tatioii into a.-.lronumy, and e\ -:

oppo luiidaint ntal theory of Copernicus; 1 at

his r ' •' •:• • ' - '
^'^

• - • ' '

the

'vnnifSl

liiniMii \\A

adair.->, and a
j

years the polite ,. :,

as Mr. Alfred .\o.,

pmale enllii

; and also tha:

l)ped their subsidy lor Li

las desrrihf'd «o path*

his fine epic of science, "

those days the greatest men
up a li\inL: a^ lic>t tlu\- lould cxcn h\- ttie ii>r -;

alcheni\- and astrology. KepUr >aid ^ari a-ti^ ;dl\- ti .

•

"Mothir .\-lronomy would >urcK- ^tar\r hut l(*r r.
earninL:^ o| lier dautrhter A>lroloti\-. " \.\k\\ in i-
obser\ atorii ^ and nu!>rinns wliidi hcLian to he fouiv:'':

after Urani!)orL;, otiirial duties must have great

i

interrupted in\v>ti,-alion.

Thus we see that at all times, as often to-dav. srjin, ,

has been compelled to get her livini: hy more hurati. <

but less important pursuits, espe( iallv leaching a' ;

professional practice. Last centurv. however, the irit a

of spe( ial rtscar. h institutes was taken up again with
vigour, and the I'asteur Institute in l';iri^ the Jenner
Institute in London, and a score similar

foundations were established in mosi .u ,) , world's

great cities, sometimes by private lienefarijons or

bequests, sometimes by State subsidies, and often by
both. Here we find a new ])rin< iple at work—that of

maintaining skilled investigators for research only,

apart from teaching and practice. Allied to those, we
now possess numbers of industrial research laboratories

employed by commercial companies on the improve-

ment of agriculture or of manufactures—and we know
what America and German}- have done in this line.

Then, again, our hospitals now possess laboratories

both for clinical pathology and for research ; while

the professorial laboratorir> in all departments of

science at our universities lia\e been greatly enlarged

and improved, though teaching is still, and quite

properly, a part of their duties. Vet another advance
is that of research scholarships, by which numbers of

promising students are now employed for a few }cars

on such investigations as attract them.

Lastly—and at very long last—the State itself has

now joined in the pursuit of truth by means of large

annual subsidies, such as those which are distributed

in Great Britain by the Department of Scientific and
Industrial Research and the Medical Research Council.

It would be a difficult task to form even a rough estimate

of the world's present expenditure on subsidised re-

search. I think it must reach quite a million pounds

a year. This is a small sum compared with the world's

expenditure on armaments or education ; but it is an

improvement on the time when Socrates was obliged

to argue in the market-place or Diogenes to fulminate

psychoanalysis from a tub.

The improvement has been greatest in connexion

with medical investigation. It was not so manv rears
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ago that an American who had studied the matter told

Tne that the world then possessed many fewer endowed
professorships on pathology and hygiene than on

Sanskrit, philosophy, and theology. This was rather

surprising. Every one in the world is certain to suffer

|from some malady at least once ; but no one need

puffer from Sanskrit or philosophy unless he pleases,

ior even from theology—during this life. But there

las always been a thin vein of unreality in academic

fairs. Now, however, even Sanskrit is beginning to

Jale before cancer. On the other hand, so recently

last June, I saw the announcement that the chief

bountries of the world contribute annually an average

Income of 9,594,254/. to the various Protestant Foreign

[issions. This is nearly ten times the amount which

conjecture the world is now giving for the whole of

Its scientific investigations in all fields. North America
ives to the Missions an average of 6,327,597/. a year

md Great Britain gives 2,310,000/. a year; Germany
las dropped out owing to the fall of the mark, but

)ther countries contribute the balance. We are not

jealous, but our mouths water at the thought of these

vast sums. On one side, the missionaries, from your

great alumnus David Livingstone onwards, have been

the pioneers of civilisation and have done great work.

On the other side, we think of the millions of people

now dying prematurely every year of diseases which
are probably easily curable or preventable, though
we do not know how to cure or to prevent them at

present.

On the whole, I think that the war-funds of science

are likely to go on increasing year by year as the public

becomes more and more convinced of results. The
fundamental question is therefore now being asked,

How best should we spend the money ? Remember
that, as I have shown, the endowment of investigation

apart from teaching is only a recent innovation, and
probably, like all new methods, has not yet been per-

fected. How can the best results be obtained for the

least expenditure ? The question must ultimately be

decided by you young men : for us it remains only to

attempt a preparatory analysis.

Regarding medical research there are two schools of

opinion, which we may call the Bulls and the Bears.

One school, the Bulls, say :
" We must spend every

penny we can raise on constant investigations managed
by capable committees and carried on by trained

research workers, maintained if possible for life in order

to be sheltered from the necessity of teaching or

practice, and provided with the most up-to-date

laboratories, plenty of materials, and easy access to

scientific literature. It is true that some money may
thus be wasted, that some of the results may prove
wrong, that some of the workers may not turn out so

capable as they were thought to be : no matter. A
single great success will be worth all the money that
is likely to be spent in this way. Pour out the cash

;

catch all the young men you can and set them at their

measurements and microscopes, and keep them at it

as long as they are willing to stay. The larger the

number of seekers the larger the number of finders.

Drop the failures, cut the losses, and think only of the

profits." To them the other party, the Bears, reply:
" You can spend what money you like but you cannot
buy discovery. All that your managing committees
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and trained investigators are likely to do or achieve

will be the study of details along already well-trodden

paths. They will inoculate legions of rats and guinea-

pigs, and will publish profound but incomplete papers

every quarter, which will be of little or no use

in practice. They will carry out researches— yes,

academic researches, and too many of them ! But
the world does not ask for researches ; it asks for

discoveries—not for the incomplete but for the complete

article. Has a single great medical discovery been

made by managing committees and subsidised in-

vestigators ? Discoveries are made by genius—and
that you cannot buy."

Such are the opinions which one hears on both sides.

Personally I agree and yet disagree with both. There

is only one way to decide. Research and discovery

are themselves natural phenomena, and we should

study them scientifically. I said we have discovered

discovery : let us also investigate investigation. How ?

By consulting the great and triumphant history of

science, particularly the stories of the chief advances.

If we do so we shall see that the two parties are merely

quarrelling over the two faces of the same coin. Science

proceeds, not in one, but in two ways : first by collect-

ing facts and then by basing inductions upon them.

Thus, in the classical example already cited, it was
Tycho Brahe who spent his life in collecting trust-

worthy observations regarding the positions of the

heavenly bodies, but it was his pupil Kepler who,

after twenty-five years' study of Brahe's figures,

established the great induction that all the planets

move in similar elliptical orbits round the sun ; and

it was Isaac Newton who, eighty years later, explained

all these orbits by the single law of universal gravitation.

That is, one man collected the facts, but other men
explained them. For a second example: by the

middle of last century numbers of workers, including

Buffon and Linnseus and a host of private enthusiasts

and amateurs, had observed, distinguished, and

described innumerable kinds of plants and animals
;

then came Darwin, who explained these facts—much
more numerous than he could ever have collected

single-handed—by his theory of natural selection.

For a third example : think of the host of physicians,

surgeons, and apothecaries who have studied and

described the characters and symptoms of human
maladies without being able to explain them. Then
came Semmelweiss, Pasteur, Lister, and Koch, who
created bacteriology.

Certainly observation and induction have often

worked together in the same research, with brilliant

results. More often they pull different ways and break

down. Every one knows the man who begins with

his induction and then fits his facts to it—or thinks he

does. On the other hand, the " working hypothesis
"

frequently suggests invaluable, though possibly nega-

tive, experiments. Then we have the men—generally

young men—who make a new generalisation with every

new observation : I was one of them once. Often,

however, observation and induction require very

different faculties, which belong to different men, often

living in different ages. If we were all Newtons there

would be no problems left to solve.

Science needs all the faculties—the eye of one man,
the hand of another, and the brain of a third. Observa-
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tion is at least as necessary to it as induction. There-

fore I do not agree with the party of the Bears when
they depreciate subsidised investigations carried out

by full-time workers under managing committees.

The present state of medical science requires con-

stant physiological, pathological, therapeutic, and bio-

chemical researches, often involving delicate measure-

ments which cannot be made by medical practitioners

outside laboratories, or even by teachers in the medical

schools in their spare time. Spend therefore as much
money as you can raise for tliis purpose ; let every

budding Pasteur have his chance ; and pray for a

Rockefeller. But at the same time considerable waste

must be expected and allowed for. One docs not envy
committees of management. As Sir Ernest Rutherford

recently said in his address to the British Association

:

" Those who have the responsibility of administering

the grants in aid of research for both pure and
applied science will need all their wisdom and ex-

perience to make a wise allocation of funds to secure

the maximum of results for the minimum of ex-

penditure. It is fatally easy to spend much money
in a direct frontal attack on some technical problem

of importance when the solution may depend on
some addition to knowledge which can be gained in

some other field of scientific inquiry, possibly at a
trifling cost."

I can adduce many other difficulties. Workers are

apt to be called away to other posts before their task

is complete. Then who can know when an old vein is

exhausted, or whether a proposed new line is really

promising, unless he himself has worked at the job ?

—

and few committees can consist of specialists in all

possible lines. In my own subject I have known men
employed who had never read the literature, who dug
up again old disused workings, or who chased the wild

goose with a pinch of salt for years—all costing money.
But the greatest waste is caused by the large number
of incomplete articles, constantly being published,

which, though they may be good so far as they go, are

lost in the mass of literature—so that when the man
who clears up the question finally arrives he is obliged

to rediscover all the matter for himself. But in spite

of these difficulties I agree with the Bulls. The world

must continue spending money in this way ; and it will

improve the system with practice.

Now for the other side—the obverse of the medal.

One of our most distinguished physicians told me a

few months ago that some one had accused him of not

really being a man of science because he did not work
in a laboratory ! Yet he has made more valuable

additions to medical knowledge and practice than has

fallen to the lot of most laboratories. Consider this

point carefully. The work of the laboratory has

almost always been the collection of facts and measure-

ments, the elaboration of detail, the testing of theories
;

but the other side of science, the great inductions which
have solved problems or have applied facts directly

to the cure or prevention of disease have been made
mostly by that humble individual, the " private

enthusiast "—generally either a teacher or a " mere
doctor." William Harvey was a mere doctor ; Edward
Jenner, a mere country doctor ! What laboratory did

jenner require ? He did not even use a microscope,

and yet he gave to humanity t"he greatest single boon
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which it has ever received, and also initiated <i\;r

present knowledge of immunity. G. F. E. Kudun-

meister, who first proved alternations of generatiot-,

in parasites, was a practising doctor, Pasteur \\.i

a professor of chemistry. Lister was a practisi: j

surgeon in Glasgow. Robert Koch was also a ni< ;.

practising country doctor when he discovered tin

bacilli of anthrax and of surgical sepsis, the stainin.

of bacteria, and plate-cultivation, thus making practi .il

bacteriology. Man.son was a doctor in China. Laveran,

Bruce, Reed, and Leishman were or are army doctor^

Need I mention any more names ?—I should have \<>

hurl almost the whole history of medicine at yoi; :

Where were the laboratories of these men ?—in tin ir

own hospitals and consulting-rooms. Where were th(

laboratories of Kepler and Newton?—in their own
brains. Who are making the innumerable advan< rs

which we see to-day in connexion with medical, surgii A,

and sanitary practice regarding almost all diseasi^ 'i

Very largely our professors, our teachers, our lalx)ratory

workers, it is true ; but also, and not If ' lini(ian>

and our hygienists.

We see then that there is much to dc said for the

Bears as well as for the Bulls. It is an historical fact

that most of the greatest advances have been made
by men who were not subsidised for their researches.

I think, therefore, that the whole field of public support

for science should be broadened so as to include such

men. At present the public gives considerable sums
for institutional investigations with the test-tube, the

scalpel, and the microscope, but little or nothing for

workers outside. That is, it supports, and rightly

supports, observational science, which is largely

ancillary, but scarcely helps those great intellectual

investigations which mostly obtain the final or useful

results. It would have subsidised Tycho Brahe's

observatory at Uraniborg ; but it would probably have

refused a penny to Kepler, or to Newton, or to Jenner.

It pays for digging the foundations of the Temple of

Medical Science, but leaves the building of the walls

and towers to the practitioner and the enthusiast

—

often at their own cost. It pours out money for the

expectation of discoveries to come, but refuses to give

anything for discoveries already completed by private

individuals !

It seems to me that all this is ver\' " bad business.
'

We should pay not only for expectations but also for

results. I should like to see the whole medical pro-

fession brought into the research fold—not in labora-

tories, but in their practice, their consulting-rooms,

and their own brains. Some one will say that the

private enthusiast will continue to work whether we
help him or not—surely the meanest argument ever

used !—but will he ? Then some one else will exclaim

that there is nothing to hinder any and even.' medical

man from investigation. I am not so sure. True,

hundreds or thousands of them arfe now actually thus

engaged, and, in fact, are obtaining the important

results just mentioned ; but large numbers of medical

men cannot always afford such a luxur\-, because they

have to maintain their practices. The reason for this

is that while clinical researches which improve medical

and surgical treatment often enhance practice—and

ver}' deservedly so—other scientific work, such as

physiological and pathological studies, which are off
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the main lines of clinical research, often notoriously

injure practice. There is still a feeling that a man
will not be " a good doctor " if he takes to flying the

scientific kite too often. Thus every one knows that

>oth Harvey and Jenner ruined their respective

)ractices by their scientific studies. For another

Example, it was said of Thomas Young, the father of

)hysiological optics and discoverer of many great

theorems on light, heat, and energy, that he " was not

regarded as a successful practitioner, becaus'e he studied

symptoms too closely, although his treatment was
idmitted to be effective." In other words, he cured

lis cases by studying their symptoms instead of study-

ig the correct bed-side manner ! Wise or not, this

feeling has to be considered by practical men. Then
fhere is a third class of effort—perhaps the very highest

class of medical work—which is concerned with the

)revention of the great epidemic diseases. At present

fit receives no payment whatever, either from practice

or otherwise. What has been done, for example, for

[Mr. W. M. M. Haffkine or for Mr. H. E. Hankin—both
lymen and private enthusiasts—whose studies have
saved untold numbers of lives from cholera and plague

India and elsewhere ; or for the almost unknown
lectors who discovered that plague—the world-

lestroying plague—is carried by the rat-flea ?

Such drawbacks, and others, are unfortunate,

because they tend to impede enlistments in the great

Voluntary army of medical science. Our friend the

private enthusiast is a rare species ; and the successful

ithusiast is very rare indeed. You cannot subsidise

lim beforehand, because you cannot discover him until

le has done his work. You can supply him with
iboratories, test-tubes, and microscopes—if he wants
them, but you cannot pay him for his thoughts, his

ilculations, or his natural aptitude, nor, above all,

lor that passion for discovery—for discovery not
lerely for investigation—which drives him over every

obstacle to his ultimate goal. You cannot subsidise

im, and you cannot reward him either. It is beyond
^he power of the whole earth to reward him ; his dis-

)very is his reward. But still you can do something
jEor him in a small way. In 1802 and 1807 Parliament
)mpensated Jenner for the loss of his practice ; in

1884 the German government did the same for Robert
^och ; and quite recently, I understand, the Canadian
government has, very wisely, shown the same con-

ideration to Dr. Banting for his brilliant labours on
isulin.

The least that the world can do for the success-

ful investigator, whomsoever he may be, is to pay
lonourably such of his little out-of-pocket expenses
id losses as he may have incurred in the world's

lervice ; and the most that the world can do for him
5—to keep him at work. This is the way in which
money can now be most profitably spent for science.

I see that Sir Alfred Yarrow has recently given a
fine donation, which is to be devoted partly to this

purpose. If I were a millionaire I should follow his

example.

It is often said that there is no such thing as dis-

covery, that each advance is built upon previous
advances. True ; but what is the interval between
these advances ? Many people carry on incomplete
investigations, and just miss their triumphant culmina-
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tion. The culmination is the discovery. I have often

wondered how it was that those wonderful people, the

ancient Greeks, missed four great discoveries which

they seem to have been on the point of achieving

—

the calculus, evolution, electricity, and vaccination.

As it is, the world was obliged to wait for nearly two
thousand years before these little " advances " were

made. It awaited the proper men. Only the other

day an able biochemist told me that probably most of

the facts regarding the complicated diseases of meta-

bolism are already known, but that another Newton is

required to integrate them. Such, I think, may also

be the case regarding other grave medical problems,

as, for example, that of cancer. Possibly the discovery

may already be made, but there is no one to drag it

forth into the light. In science, as in art, the man is

everything.

I must make one more remark. What always

amazes me is the fact that there are millions upon
millions of human beings whose health and whose very

existences are constantly threatened by numbers of

diseases, and yet who never subscribe one farthing for

the medical researches which endeavour to defeat these

terrible enemies of theirs, and often succeed in doing

so. Yet thousands of these same people pour out their

subscriptions and bequests for all kinds of projects,

many of which are futile ; while even those good and
generous people who maintain our hospitals and
universities seem often to forget that behind hospital

practice and behind university teaching there is tl"

great science which inspires both.

I have tried to give you a brief review of what may
be called the natural history of discovery. "The
management of medical research " will lie in the

hands of you young people ; but you must study the

book of the past in order to direct the advances of the

future. I hope that most of you will be " mere practis-

ing doctors "
; but, if so, let every afferent and efferent

nerve of your thoughts connect the brain of science

with every sense, muscle, and faculty of your practice.

The practitioner nowadays cannot live apart from
science, trying to evolve wisdom from his own medita-

tions, like a hermit in the desert : you must not only

observe, but also think ; and not only think, but also

read. Your first duty will be the cure or prevention of

sickness ; but some of you in your leisure may perhaps

try to solve problems, may become enthusiasts, may
even become wild enthusiasts !—I cannot imagine a
nobler fate. Even, perhaps, one of you—probably
not more—may be destined to become the Newton
or Einstein of some hitherto undreamed-of synthesis.

I hope so.

Science has indeed measured the stars and the

atoms, has knit together the corners of the earth, and
has enabled us to fly over oceans and deserts ; but her

greatest victory remains to be won. Why should we
men, heirs of all the ages, continue to suffer from such

mean things as diseases ? Are you going to be defeated

any longer by bacilli, rat-fleas, and mosquitoes ? It is

for you to conquer them ; and remember that every

gift of science is a gift not to one country or to two
countries, not only for to-day or for to-morrow, but

also to the whole world and for all time, until, as the

poet said,

" The future dares forget the past,"
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The Recent Eruption of Etna.

By Prof. Gaetano 1' tlif \.\\y\ Vulcanoluu;!' .il III mute.

DURING the last ten years Etna has exhibited

various phenomena of considerable interest,

especially at the lateral crater which appeared in May
191 1 on the north-eastern slope of the central cone at

the 3100 metre contour. This was the forerunner of

a more violent eruption in September of 191 1, when
the new north-east crater became more active than the

central one.

In 191 7 a luminous column rose like a fountain a
thousand metres above the north-east rratcr, and
about 50,000 cubic metres of very fluid la\a wtre

poured out in about half an hour, without either

rumblings or shakings of the ground. This afforded

most striking proof of the resistance of the structure

Fig. I.—Sketch-map of north-eastern part of Etna, showing track of lava

of the volcano to the enormous forces propelling the
lava, which was raised not by the force of volcanic

gases, but by powerful static pressure.

In June 1922 the activity of the north-east crater

was resumed, and there were feeble explosions. In
the spring of 1923 its activity increased still more, and
at the foot of the explosion-cone which had been
formed, some streams of lava appeared and spread
out in short many-branched flows over the snow-fields.

It was very interesting to observe the phenomenon
of the hot lava spreading over the snow without
melting it, but rather transforming it into ice under
the weight.

The activity of the north-east crater continued until

the outbreak of the eccentric eruption, which was
preceded by the great explosions in the central crater,

where^ on June 6 last, the throat of the volcano,
obstructed since 1918, reopened and ejected gigantic
pine-tree clouds of reddish ash to a great height above
the crater.

Following this the sky remained obscured for many
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days, and o!)s( r\;iiions became imp>ossible. At 2:0
A.M. of June 17 tin- inhabitants of the northern slop'-

of the volcano were rudely iiuiikcned by deep rumblint^

and shakings of the ground, while near the craters <<\

1809, at the 1500 metre altitude, there rose imposiiu

outpourin: ' '
i ; meanwhile other craters opend

and ()tli( I ;.in lower down the mountain, until

at 4 A.M., at tlie 2000 m. ( ontour on the western sKjI"-

of Monte Ponte di li rro. and at the south-westi rn

foot of Monte N'fp), tlun- were c'-tahlished definitd;.

the craters of tlu- main flow . TIk tlow of Monte Nero,

which was feel)le and ot short duration, ran over the

bed of the 1879 lava for aljout 3 kilometres, but the

niniitli liuiii uliii h it flowed closed on June 21, whereas

the flow from Monte Ponte di

Ferro, which was of much greater

extent, invaded the pine-forest uf

J\tarronc and, rapidly running

down the eastern side of the lava-

flow of 1 91 1, reached in a few

hours the Piano dei Filici, where,

spreading its front, it headed

towards Cerro and destroyed the

vineyards and the nut-plantations

of the Piano di Pallamelata (see

Fig. i).

In ten hours tlu- la\a had

travelled about 7 kilometres,

faliinir in that distance 1200

metres, but as soon as it reached

the plain, as has happened in

other eruptions of Etna, it slack-

ened the speed of its advance,

spread fan-wise, and swelled like

the carapace of a tortoise. Thus
it happened that the front of the

lava, whii 1) on tlie cM'ning of

June i; nit i kilometre

from tl.c ti.vwUi-Etna Railway,

reduced its speed, and did not

of Castidione until the niirht ofinvade the station

June 19.

On June 20, when the Kini; of Italy arri\ ed in the

region devastated by the Ia\ a-i1o\v. tlic front was already

I kilometre in width, and was still advancing at a
speed of from 10 to 15 metres per hour. On the

followinu day. when the Premier, Signor Mussolini,

arrived, the flow had reached the foot of Monte Santo
and continued to spread out slowly like a fan, envelop-

ing the last few houses of the 'it.-ni <ut,nrb and
threatening the town of Liniiu. nately,

however, from that dav the impeui> ni im ;, wi began
slowly to diminish, and bv June 26 its rate ol advance
was reduced by a half. The front of the lava-flow,

not being sufliciently fed from its source, stopped

definitely on June 29, but on the Piano di Pallamelata,

on the eastern side of the flow, a fresh branch was
formed, which at first threatened to give a new direction

to the devastating torrent. In the meantime, higher

up on the lava-flow there were further additions and
lateral outbreaks. At some points the crust of lava
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formed blisters, some of which, becoming soUdified

and remaining hollow, finally crashed in, owing to the

lateral fissures'. The emission of lava continued slowly

until July 18, when the fiery torrent appeared to have
solidified in the crater-mouth. The area covered by
the lava is about three square kilometres, as estimated

from the photographs taken by me from the hydro-

plane M. 28, kindly placed at i^y disposal by Signor

Mussolini.

From the phenomena observed during the eruption,

it can be seen that its progress was in direct relation

to the mass of the lava emitted, and the various in-

cidents were the consequences of special local con-

editions. If the structure of Etna were homogeneous,
that is to sav without hollows or fissures, the molten

of the eruption of Etna. The hypothesis of radial

fractures which split the volcano at its base is not in

harmony with the observed phenomena, and is contrary

to the principles of the statics of liquids.

In this eruption it has been observed that the

explosions were due to the detonation of explosive

mixtures of volcanic gases—hydrogen, carbonic oxide,

and methane—which are given off by the lava, and,

when collected in subterranean cavities, form ex-

plosive mixtures with the oxygen of the air. The
explosions were strongest in those parts of the fissures

where deep chambers had formed in which the gases

could collect, while towards the uncovered portions

of the lava-canal there were milder explosions, with

only small jets of lava. Later, when along this canal

Fig. 2.—The north-east crater at the beginning of the eruption of May 1923.

\_Photo : G. Ponte.

lava would not have departed from its principal

eruptive conduit, and the eruption would have de-

veloped in the central crater. The passages which
abound in the lava-flows on the slope of the volcano
represent, however, so many subterranean routes which
the molten lava could follow through a breach in the
principal conduit, which might be formed by the simple
collapse of weak parts of its walls or by breaking
through where the rock was corroded by acid vapours.
We do not know the changes that may have taken
place along the epi-subterranean canal during the
present eruption, but if its main vent near the principal

eruptive conduit is still open, we can assume that with
any renewed rise of the magma the lava will follow the
same route. If, on the other hand, the breaches in

the main pipe have been closed, the magma will re-

appear at the central crater until other subterranean
routes are opened.

It is not possible to give a more explicit explanation
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small cones were formed with corresponding explosion-

chambers, the noises became intense. At the mouths
of some of these small explosion-cones, there were often

seen hissing darts of flame like those of powerful

oxyhydrogen jets. These flames, due to the burning

of the volcanic gases, have been observed at other

volcanoes.

Various experiments were made during this important

eruption. Of particular interest were the successful

attempts to reduce, or even to stop for a short time,

the explosions at some of the craters near their mouths
by introducing carbon dioxide gas, which prevented

the combustible gases from meeting with the oxygen
of the air. In another experiment, nitrogen was blown
through the liquid lava in order to carry away the gases

given off, and to enable them to be collected without

contamination by the air. This was carried out by
means of a special apparatus, already described in the

Rendiconti della Reale Accademia dei Lined, vol. xxxi..
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1922, pp. 387-389. From the rejjcated trials made, it

was definitely proved that the gases so collected are

free from water. Thus the theory of the anhydrous

nature of the magmatic gases, advanced by AU)crt

Brun, receives fresh experimental confirmation.

on the cyclonic movements caused by convection

currents in the hot air over the lava-flow.

In honour of the King and the Premier, the

demia Gioenia di (^tania has given the name \iu.m,
Emanuele III. to the new craters in the upper j)art u\

Fig. 3.— Explosion-craters, Vittorio Emanuele III.

\rhoto: (,'. PoHtt.

Many observations were made of the temperature

of the lava, and it was found that this varied in different

parts of the flow owing to superficial cooling in contact

with the air. At a temperature of from 670° to 690°

the lava was still pliable, and could be easily bent and
compressed. Some interesting observations were made

the eruptive region, and has named those near the vent

from which the lava issued Crateri Mussolini.

Many foreign vulcanologistsTamc to see the eruption,

and among them I had the pleasure of seeing Dr. G.

Kemmerling, chief of the Vulcanological Ser\-ice of

the Dutch Indies.

Population and Unemployment.^

By Sir William li. Beveridge, K.C.B.

THE impression that the civilised world is already

threatened with over-population is ver}' common
to-day. Many, perhaps most, educated people are

troubled by fear that the limits of population,

probably in Europe and certainly in Great Britain,

have been reached, and that a reduction in the rate of

increase is an urgent necessity. Most, if they were
asked to give reasons for their fear, would refer to one
or both of two reasons : they would point to the

enormous volume of unemployment in Britain ; they
would say that economic science, at least at Cambridge,
had already pronounced its verdict. I propose to

begin by raising some doubts as to the validity of each
of these arguments.

The volume of unemplo\Tnent in Britain is un-
doubtedly serious, and almost certainly unparalleled

' From the presidential address delivered to Section F (Economic Science
and Statistics) of the British Association at Liverpool on September 17.
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in past history. Those who see, as we now do, more
than a million wage-earners whom our industrv' for

years together is unable to absorb in productive

employment may be excused if they draw the inference

that there are too many wage-earners in the countr\'.

The inference, though natural, is unjustified. Un-
employment in Britain can in any case prove nothing
about the world as a whole. History shows that it

does not prove over-population even in Britain.

During the last half of the nineteenth century, the

industry of the United Kingdom was finding room for

a rapidly increasing number of wage-earners with an
admittedly rising standard of production and comfort.

Through the whole of that period there was unemploy-
ment in the country. The percentage of trade unionists

out of work never fell to zero ; in no year since 1874
was it less than two ; at more than one crisis it reached

a height comparable if not equal to that which we have
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just experienced. During 1922 this percentage has

averaged fifteen ; but it averaged over eleven in 1879
and over ten- in 1886. These figures are not on an
identical basis, and are therefore not absolutely com-
parable. Taken for one year only, they understate

the relatively greater seriousness of our recent experi-

ence, since the unemployment percentage was high

through a large part of 192 1 as well as in 1922, and still

continues high. But the difference is one of degree

rather than of kind. The peril of inferring over-

population from unemployment is conclusively shown.
The experience of 1879 was up to then unparalleled

;

probably it was as much worse than anything previously

recorded as the experience of 1922 appears worse than
that of 1879. The experience of 1879, however, the

record year of unemployment, heralded, not over-

population and the downfall of British industry, but
a period of expansion and prosperity which reached,

if it did not pass, all previous records. " Real wages,"
which had risen thirty per cent, in the twenty years to

1880, rose even more rapidly in the next twenty years

to 1900. Any one who in 1879, looking at the half or

three-quarter million unemployed, had argued that the

existing population of the United Kingdom (then about
thirty-four millions) was all that the country could

support without lowering its standards, would have
been lamentably discredited at once. Ten years later

he would have found a population nearly three millions

more, enjoying a real income per head that was a fifth

greater, with the unemployment percentage reduced
to two. Ten years later still the population had grown
further in size and in prosperity ; those trades had
grown most rapidly in which there had been and con-

tinued to be the largest percentages of unemployment.
The problems of unemployment and of over-popula-

tion are distinct ; they are two problems, not one.

Severe unemployment has occurred in the past without
over-population, as a function of the organisation and
methods of industry, not of its size. On the other

hand, it is very doubtful if excessive growth of popula-
tion has ever shown itself or would naturally show
itself by causing unemployment. A more probable
effect would be pressure to work more than before in

order to obtain the same comforts : a fall of real wages
per hour, by increase either of hours or of prices.

The same dependence of unemployment on the

organisation and methods of industry, rather than on
its size, appears if we look, not backwards in time, but
round us in space. It has been pointed out by Prof.

Cannan that one of the few groups of economists who
from our post-War sufferings can at least obtain the
high intellectual satisfaction of saying " I told you so,"

is that which maintains that changes in the purchasing
power of money are the most potent causes of the
fluctuations in prosperity known as cycles of trade or

booms and depressions. " In the pre-War period

booms and depressions swept over the whole western
world at once and left their causes obscure. In 1922
we have been treated to a sharp contrast between two
groups of countries, one group having boom and full

employment, the other depression and unemployment,
the difference being quite clearly due to the first group
having continued the process of currency inflation, the

other group having dropped it." To bring this

generalisation down to particular examples, we see
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in Central Europe a nation which assuredly should

be suffering from over-population if any nation is
;

Germany, defeated in war, has been compressed within

narrower limits, has lost its shipping and foreign

investments, its outlets for emigration and trade, and
now by high birth-rates is repairing with exceptional

speed the human losses of the War. Germany may
or may not be suffering from over-population. She

certainly has not suffered from unemployment ; she

has had a boom stimulated by inflation of the currency.

We see on the other hand Britain, victorious in war,

with expanded territories and the world open to her,

pursuing a different, no doubt a better, currency policy,

and experiencing unexampled unemployment. To argue

uncritically from unemployment to over-population is

to ignore the elements of both problems.

In regard to Europe as a whole we find no ground
for Malthusian pessimism, no shadow of over-popula-

tion before the War. Still less do we find them if we
widen our view to embrace the world of white men.
The fears expressed by Mr. Keynes in his book
" Economic Consequences of Peace " seem not merely

unnecessary but baseless ; his specific statements are

inconsistent with facts. Europe on the eve of war
was not threatened with a falling standard of life

because Nature's response to further increase in popu-

lation was diminishing. It was not diminishing ; it

was increasing. Europe on the eve of war was not

threatened with hunger by a rising real cost of corn
;

the real cost of corn was not rising ; it was falling.

For Europe and its races the underlying influences

in economics were probably still favourable when the

War began. But the war damage was great, and we
are not in sight of its end. Man for his present troubles

has to accuse neither the niggardliness of Nature nor

his own instinct of reproduction, but other instincts

as primitive and, in excess, as fatal to Utopian dreams.

He has to find the remedy elsewhere than in birth

control.

Let me add one word of warning before I finish.

Such examination as I have been able to make of

economic tendencies before the War yields no ground
for alarm as to the immediate future of mankind, no
justification for Malthusian panic. It has seemed
important to emphasise this, so that false diagnosis

should not lead to wrong remedies for the world's

sickness to-day. But the last thing I wish is to over-

emphasise points of disagreement with Mr. Keynes.

The limits of disagreement are really narrow. The
phrases that I have criticised are not essential to Mr.

Keynes's main argument as to the consequences of

the War and the peace. Whether Mr. Keynes is

right or, as I think, too pessimistic as to economic

tendencies before the War, he will, I am sure, be

regarded as right in directing attention again to the im-

portance of the problem of population. Nothing that

I have said above discredits the fundamental principle

of Malthus, reinforced as it can be by the teachings

of modem science. The idea that mankind, while

reducing indefinitely the risks to human life, can,

without disaster, continue to exercise to the full a

power of reproduction adapted to the perils of savage

or pre-human days, can control death by art and leave
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births to Nature, is biologically al)surd. The rapid

cumulative increase following on any practical applica-

tion of this idea would within measurable time make
civilisation impossible in this or any other planet.

In fact, this idea is no more a fundamental part of

human thought than is the doctrine of laissez Jaire in

economics, which has been its contemporary, alike in

dominance and in decay. Sociology and history show
that man has scarcely ever acted on this idea ; at

nearly all stages of his development he has, directly or

indirectly, limited the number of his /iescendants.

Vital statistics show that the European races, after a

phase of headlong increase, are returning to restriction.

The revolutionary fall of fertility among these races

within the past fifty years, while it has some mysterious

features, is due in the main to practices as deliberate

as infanticide. The questions now facing us are how
far the fall will go ; whether it will luring about a

stationary white population after or long before the

white man's world is full ; how the varying incidence

of restriction among different social classes or creeds

will affect the stock ; how far the unequal adoption of

birth control by different races will leave one race at

the mercy of another's growing numbers, or drive

it to armaments and perpetual aggression in self-

defence.

To answer these questions is beyond my scope.

The purpose of my paper is rather to give reasons for

suspending judgment until we know more. The
authority of economic science cannot be invoked for

the intensification of these practices as a measure for

to-day. Increased birth control is not required by
anything in the condition of Europe before the War,
and is irrelevant to our present troubles. But behind

these troubles the problem of numbers waits—the last

inexorable riddle for mankind. To multiply the people

and not increase the joy is the most dismal end that

can be set for human striving. If we desire another

end than that, we should not burk discussion of the

means. However the matter be judged, there is full

time for inquiry, before fecundity destroys us, but
inquiry and frank discussion there must be.

Two inquiries in particular it seems well to suggest

at once. The first is an investigation into the potential

agricultural resources of the world. There has been

more than one elaborate examination of coal supplies
;

we have estimates of the total stock of coal down to

various depths in Britain and Germany, in America,

China, and elsewhere; we can form some imp
of how long at given rates of consumption each <

stocks will last ; we know that " exhaustion " is iioi

an issue for this generation or many generations t .

come. There has Ixien no corresponding study <•:

agricultural resources ; there is not material even for

a guess at what proportion of the vast regions— in

Canada, Siberia, South America, Africa, Australia-

now used for no productive purpose, could be mad.
productive ; and what proportion of all the " pro

ductive " but ill-cultivated land could with varyiriL

degrees of trouble be fitted for corn and \>

Without some estimate on such points, discu>

the problem of world population is mere groping in the

dark. The inquiry itself is one that by an adequate
combination of experts in geographic and economic
science—not by a commission gathering opinions or

an office gathering statistical returns—it should n<ji

be difficult to make.
The second is an investigation into the physical,

psychological, and social effects of that restriction of

fertility which has now become a leading feature of the

problem. This also is a matter neither for one person

—for its scope covers several sciences—nor for a

commission ; facts rather than opinions or prejudices

are required.

If the question be asked, not what inquiries should

be made but what action should now be taken, it is

difficult to go beyond the trite generalities of recon-

struction, of peace and trade abroad, of efficiency and
education at home. The more completely we can
restore the economic system under which our people

grew, the sooner shall we absorb them again in pro-

ductive labour. Unless we can make the world again

a vast co-operative commonwealth of trade, we shall

not find it spacious enough or rich enough to demand
from Great Britain the special services by which alone

it can sustain our teeming population. Even if the

world becomes again large enough to hold us, we shall

not keep our place in it with the ease of Victorian

days ; we dare no longer allow, on either side of the

wage bargain, methods which waste machinery or

brains or labour. Finally, if there be any question of

numbers, if there be any risk that our people may grow

too many, the last folly that we can afford is to lower

their quality and go back in measures of health or

education. Recoil from standards once reached is the

gesture of a community touched by decay.

Obituary.
Mr. Frederick Chambers.

THE death is announced of Mr. Frederick Chambers,

late Meteorological Reporter for Western India,

at the age of seventy-seven years. Mr. Chambers was
the younger brother of Charles Chambers, who went
out from Kew Observatory in 1864 to take charge of

the Colaba Observatory, Bombay. Frederick went out

as assistant to his brother. In 1873 ^is paper, "The
Diurnal Variation of the Wind and Barometric Pres-

sure at Bombay," was published in the Phil. Trans,

of the Royal Society, and another paper, " Mathe-
matical Expression of Observations of Complex
Periodical Phenomena ; Planetary Influence on the
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Earth's Magnetism," written in collaboration with

his brother, appeared in the Phil. Trans, in 1875.

About this time Mr. Chambers was appointed Meteoro-

logical Reporter for Western India. A quotation

from the first annual report which he printed is not

without interest. It is explained that meteorological

instruments had been sent out from England in 1852,
" the duty of making the observations at those places

being imposed on the senior medical officers "
; the

comment is made, " We would hope that from the zeal

and energy of medical officers in charge of European

hospitals and their love of science, the observations

may be made by themselves and their establishments.
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without entailing on the public any expense on this

account."

The zeal and energy of the medical officers^ and
their love of science^ however, seem not to have been

equal to the occasion, for after vainly endeavouring,

.until the end of 1855, to carry out the orders they

had received, without entailing expense on the public,

.it was arranged, at the direction of the Honourable

Board, that two European soldiers should be told ofi[

'at each station to undertake the duty of making
meteorological observations on an allowance of 25
rupees per month for each observatory. The soldiers

were sent to the Bombay Observatory early in 1856

for a preparatory course of training, on the successful

completion of which they were furnished with certifi-

cates of competency to perform the work. Soon after

this time the real work of meteorological registrationmay
'be said to have commenced, for, so far as the observers

are concerned, the work from this time appears to

have been carried on generally in a thorough and
satisfactory manner. Under Mr. Chambers's adminis-

tration the instruments were for the first time regularly

compared with standards, and trustworthy data, such

as made the Climatological Atlas of India possible,

were collected.

Dr. Christian Hess.

One of the directors of the Farbenfabriken vorm.

Friedr. Bayer und Co., in Leverkusen, Dr. Christian

Hess, died on July ii in Bonn, after a serious operation.

He was born January 14, 1859, at Eisenach, studied

chemistry first at Jena and then in Berlin, where he

worked for his doctorate under A. W. v. Hofmann in

1881. After having been assistant chemist to Prof.

Wichelhaus at the Institute of Chemical Technology,

he went in 1883 to the newly founded weaving, dyeing,

and finishing school in Crefeld, where he developed

very great activity as a teacher and an expert adviser.

At that time he invented his process for removing

iron from water. The large number of coal-tar dye-

stuffs of a new character, which were discovered at

that time, brought with them the necessity of using

new methods for dyeing. This caused a lot of diffi-

culties in the dyeworks, to meet which the dyemakers
engaged colourists of good chemical training, able to

introduce the new methods. One of the first of these

was Dr. Hess, who was engaged by the Farbenfabriken

in 1894.

Dr. Hess showed remarkable commercial ability,

and after some time the whole of the sale of dyestuffs

was entrusted to him ; he was nominated a director in

1906. His knowledge of men and things enabled him
to render many important and lasting services to the

industrial side. His firm, his colleagues, his employees
and the great number of men he helped with good
advice, with sound reasoning and with hearty en-

couragement, when in difficulties, will much regret his

premature death.

Prof. J. Violle.

The issue of the Revue scientifique for September 22

contains a notice of the death of Jules Violle, professor

of physics at the Conservatoire des Arts et Metiers,
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which occurred at Fixin, near Dijon, on September 12.

Violle was born in the same district on November 16,

1841. After obtaining his doctorate in 1870, he was
in succession professor of physics at Grenoble, at

Lyons, and at the Ecole Normale. In 1897 he was
elected a member of the Paris Academy of Sciences in

succession to Fizeau. He was president of the French

Physical Society, of the Society of Electricians and of

the Committee of Inventions for National Defence.

His earliest research was a determination of the

mechanical equivalent of heat by means of the Foucault

currents in a disc rotating in a magnetic field. His

result, about 4 per cent, too high, was published in

1870. His work on the temperature of the sun appeared

in 1877, and in 1884 he proposed as a standard of light,

that radiated normally by a sq. cm. of molten platinum

at its freezing-point. From 1886 to 1905 he published

in conjunction with Vautier a number of memoirs on

the speed of sound particularly in tubes. His " Cours

de physique," which began to appear in 1883, was

never completed.

We regret to record the death, on July 26, of

Alexander Ellinger, professor of pharmacology in the

University of Frankfort. Before the foundation of the

latter university Ellinger held a similar chair at

Konigsberg. He was best known for his chemical work.

Thus he showed that ornithine and lysine are decar-

boxylated by bacteria to putrescine and cadaverine

respectively. He supphed the final touches to the

determination of the constitution of tryptophane, and

synthesised this amino-acid. Its transformation to

kynurenic acid by the animal organism occupied much
of his attention, and a few years ago he was able to

elucidate the mechanism of this peculiar change, which

apparently takes place via the keto-acid corresponding

to tryptophane.

The Brooklyn Museum Quarterly of July includes

an obituary notice of Prof. William Henry Goodyear,

best known by his work entitled " The Grammar of the

Lotus," who died in February last aged seventy-seven.

The theory developed in this book was conceived during

his studies of lotiform decorations in Cypriote art,

and included a study of the lotus in the decorations on

peat from early Egyptian times. In his work as an

architect his discoveries of architectural refinements

will prove most important. His published work is

extensive and valuable, and is fully recorded in the

sketch of his career by Mr. W. S. Conrow.

We regret to announce the following deaths :

Sir Halliday Groom, emeritus professor of midwifery

at the University of Edinburgh and lately president

of the Royal College of Surgeons, Edinburgh, on

September 27, aged seventy-six.

Dr. P. Friedlander, professor of organic chemistry

and of organic-chemical technology at the Darm-

stadt Technical College, aged sixty-six.

Dr. Herbert McLeod, F.R.S., honorary director of

the Royal Society Catalogue of Scientific Papers, on

October i, aged eighty-two.
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Current Topics

Prof. Lyde's leading article in last week's Nature
points to the need for a scientific basis for any pro-

gramme aiming at the development of Empire

resources which may result from the deliberations of

the Imperial Economic Conference. A satisfactory

organisation for effecting this purpose should embrace

three main lines of work, namely, the exhibition of

Empire raw materials, the technical examination of

" new " or little-known products, and the systematic

collection and dissemination of information relating

to raw materials, their marketing and industrial use.

An organisation originally designed for the purpose

exists in the Imperial Institute. The Public Exhi-

bition Galleries provide what is unobtainable else-

where, namely, a permanent exhibition, under one

roof, of the resources of all the countries of the Empire,

so organised that a visitor desiring special information

is, on inquiry, referred to the appropriate department

of the Institute. These collections should be of

great value to the business man, and their educational

importance to the university student, no less than

to the scholars who visit the Galleries in large numbers,

conducted by the official guide, is obvious. Special

lectures for the general public are also given by
recognised authorities. The complement of the

collections is the Scientific and Technical Department,

the investigations of which—specially planned to

meet the needs of the case—in conjunction with the

assistance of the technical and commercial committees

of the Institute, have served the economic develop-

ment of the Empire to a degree unsuspected by the

general public. The essential link in the scheme,

namely, the collection and dissemination of technical

and other information, and an organisation for dealing

with the constantly growing stream of inquiries,

exists in the Technical Information Bureau, which

forms the intelligence department of the Institute

and has proved of great practical service.

Our famous medical contemporary, the Lancet,

began its hundred and first year of publication on
October 6, when a supplement was issued of nearly

eighty pages, profusely illustrated by the portraits of

many distinguished friends and some of the equally

distinguished enemies of the paper. The text,

modestly and humorously written, is a truly remark-

able record of facts in medical highways and byeways
during the past century. It is not too much to say

that the present state of medical education and prac-

tice in England, its established efficiency and security

and freedom from all grave abuses, is as much due to

Thomas Wakley's Lancet as to anything else. Its

scurrilities, venomous nick-names—" little eminent "

—the rollicking old Ubels, semi-caricatures, " inter-

cepted letters," and grandiloquent but downright

abuse in plain English are now things past regret.

Wakley's handling of them was perfectly in accord

with his time ; while his sense of right, his courage,

and his devotion to a great cause would receive high

admiration in our own. In the first ten years of his

paper's existence there were six actions for libel, the

aggregate sum of 8000/. being claimed for damages
;
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and Events.

the a^KrcKit'; of 155/. os. c>\d. was awarded, the
editor's costs being largely defrayed by public sub-
scription. The design of the paper was to supply
medical information which was available at that time
to but few people, and to show that hospitals were
not served, and that students were not trained, by
persons selected for their merits. The lilx;l actions

arose out of the publication of supporting evi

and ceased as reforms followed. Wakley's .1

tions of nepotism in hospital management and mal-
praxis in hospital practice gained public hearing in

the Bransby Cooper case. His campaign against the
Royal College of Surgeons of England, at first mis-
managed, resulted in the appointment, in 1834, o£
Warburton's Parliamentary Committee of Inquiry
into the state of the medical profession, and, later, in

the Act constituting the General Council. Since then,

lunacy, food adulteration and water-supply, work-
house administration, the advancement of Lister's

views and of ana;sthetic technique, and, indeed,

every notable contribution by science to medicine,
have in turn provided the Lancet, under Wakley
guidance, with fields for great constructive work.
The Centenary Supplement is a document of absorb-
ing interest, personal and professional, a becoming
memorial to great Englishmen.

Mr. W. J. U. WooLCOCK, the General Manager of
the Association of British Chemical Manufacturers,
described to representatives of various technical

journals on Monday last the progress which has been
made with the preparation of the Chemical Sfection

of the British Empire Exhibition to be held at

Wembley next year. The Chemical Section, which
is being organised by the Association, and occupies
nearly 40,000 square feet in the Palace of Industry,

will be built in such a way as to form a Hall within

the Palace. About 100,000/. will be spent in pre-

senting to the public a picture of the present state

of British chemical industry. No important firm in

the industry will be unrepresented, and the whole of

the individual exhibits, numbering about one hundred,
wUl, by reason of their position and character,

combine to form a magnificent illustration of the
industry. Considerable attention has been paid to

the lay-out and to the decoration of the Chemical Hall.

There will, for example, be about two hundred yards
of a specially painted frieze illustrating various
operations in chemical manufacture; and as the
majority of the stands are being designed by the
same architect, the treatment of each stand is likely,

while maintaining the individuality of the occupier,

to present a very pleasing picture of the HaU as a
whole. In the centre of the Chemical Hall there is

to be illustrated the progress which has been made
in pure chemistry during the past twenty- or thirty

years, \\'ith the view of showing that the stream of

scientific invention in this country is still flowing

steadily onwards. The Scientific Section is being

organised by a Committee consisting of representa-

tives of the following bodies : The Chemical Society,

the Institute of Chemistry, the Societies of Chemical
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Industry and of Dyers and Colourists, the Pharma-

ceutical Society, and the Institutions of Petroleum

Technologists and Chemical Engineers. The Com-
mittee is working in close co-operation with the

Royal Society. Sir Herbert Jackson acts as the

'representative of the Royal Society on the Com-
mittee and Mr. Woolcock in a similar capacity on

the Royal Society Committee. In order that both

the general public and scientific persons may have a

record of the exhibit, it is proposed to publish a

number of pamphlets specially written for the purpose

dealing in popular language with the various classes

of exhibits in the Scientific Section. In addition to

this it is proposed to publish in more technical

language a work, which will not only explain the

scientific exhibits, but will put on record in a very

complete form the state of our knowledge in chemical

matters at the date of the Exhibition. It is anti-

cipated that there will be a very large demand for

this valuable record, each chapter of which will be

contributed by an authority in the subjects dealt with,

and that it is likely to find a place on the bookshelf

of every scientific worker.

In the hope of checking the rabbit pest in Australia,

it is proposed by the Commonwealth to make large

advances, not exceeding 250,000/., to cover the cost

of supplying settlers with wire netting on easy terms.

Every State would get a fair proportion of the netting.

The second reading of the bill has been carried in the

House of Representatives. The money is to come
out of the Consolidated Revenue Fund, and its

amount indicates the continued seriousness of the

situation. In the course of the discussion in the

House it was mentioned that thousands of acres, in

South Australia in particular, had depreciated to half

their value owing to the rabbit pest, and it was stated

that whereas in 1893 there were 60,000,000 sheep in

New South Wales, the number was now down to

32,000,000 because of the rabbits. The calamitous

interference with the balance of Nature involves a

vicious circle, for the hope of permanent relief is

increase in the agricultural population so that con-

certed and widespread elimination may be organised,

but this increase is checked because the rabbits tend

to make the settlers' work economically hopeless.

Trapping and poisoning, netting and inoculation, have

been tried with persistence, but the prolific multiplica-

tion of the rabbit continues to defeat man's efforts.

Attention is being re-directed to the Rodier method,

which has proved effective in areas of considerable

size. ]VIr. W. Rodier suggested that doe-rabbits

should be killed in as large numbers as possible, but

no bucks. In the areas experimented with, the result

was that the bucks killed the helpless young and also

that the does were persecuted to death by the demands
of the bucks. In other words, the polyandry became

so intense that the females perished in large numbers.

The method has experimental facts in its favour, and

it is applicable to other pests such as rats and sparrows.

A practical difficulty is in distinguishing the sexes

before the act of killing.

We regret to learn that on the afternoon of Sep-

tember 20, a violent explosion followed by fire occurred
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in the Dynamometer Laboratory of the Bureau of

Standards, Washington, D.C. One man was killed

instantly, three others injured so seriously that they

died during the night, and four others seriously

burned or cut. The heroism of the survivors of the

staff in rescuing the injured from the furiously burning

wreckage and in shutting off the electric circuits and

the ammonia valves, minimised the loss of life and

property. The explosion occurred in the altitude

chamber which is used in testing the performance of

aircraft engines under the conditions of low pressure

and temperature obtaining at high altitudes. At the

time of the accident the room was being used in

investigating the performance of an automobile en-

gine, at temperatures corresponding to winter opera-

tion, using various grades of gasoline. The work

was intended to determine the possible increase in

ga.soline production per barrel of crude oil, with the

accompanying conservation of oil resources,by the

use of gasoline of lower volatility. The explosion

was due to the ignition of an explosive mixture

in the chamber. The men who were killed are

:

Logan L. Lauer, Urban J. Cook, Stephen N. Lee,

and Joesph Kendig ; while those injured are

:

Henry K. Cummings, Frank E. Richardson, Roger

Birdsell, George W. Elliott, C. N. Smith, and R. F.

Kohr. Most of these men were college graduates

with experience and skill in research work, and a

grave blow to science and engineering must be added

to the human loss to their families and colleagues.

Thus grows the long list of those who have given

their lives for the increase of human knowledge and

welfare.

The first number of an important and interesting

publication. The British Journal of Experimental

Biology (Edinburgh : Oliver and Boyd. Quarterly,

I2S. (xi. net ; annual subscription, 405. net) has recently

been issued from the Animal Breeding Research

Department of the University of Edinburgh, with

Dr. F. A. E. Crew as editor in chief. The experi-

mental method has become so indispensable in bio-

logical research that it is perhaps remarkable that no

special journal has hitherto been devoted in Great

Britain to its results, though America and Germany
have long possessed such media of publication. The

British journal, however, covers a wider field than

any existing publication, as is sufficiently evident

from the fact that the contributions to the first

number are drawn from such diverse institutions as the

Animal Breeding Research Department, Edinburgh,

the Zoological Departments of the Universities of Edin-

burgh and Oxford, the Physiological Department of

the University of Oxford, and the Natural History

Department of the British Museum. Of late years there

has been a strong tendency towards over-specialisa-

tion among working biologists and the new journal

should do good service in promoting the unification

of biological science. We are glad to note that it is

the intention of the editors to publish regular reviews

of recent progress in different fields of research ; the

critical summary on that very modern branch of

biological science known as tissue culture, by H. M.

Carleton, which appears in the present number, shows
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how valuable a feature such reviews are likely to be.

The journal is very attractive in appearance ; both
letter-press and illustrations are excellent and the price
is moderate. We wish it all success, and especially
a large Ixxly of subscribers.

" The Natural History of Wicken Fen," Part I.

(Cambridge : Bowes and liowes), which is to con-
tinue appearing until the volume is completed, under
the general editorship of Prof. J. Stanley Gardiner
and Mr. A. G. Tansley, is a very desirable record of
public-spirited action by entomologists and botanists,
supported by the National Trust for Places of Historic
Interest or National Beauty. The Trust now holds
for till 1)1 lufit of the nation 521 acres, which include
the greater part of the old, undisturbed fenland in

Wicken Sedge Fen, St. Edmund's Fen, and Burwell
Fen, and has obtained leases of other areas. Mr. A.
H. Evans, the secretary of the local committee
formed in Cambridge in 1914 to further the purchase
and preservation of the fenland, states that the Trust
is able to look forward with confidence to the early
purchase of a further 60 or 70 acres if funds are
available. Mr. Evans reports that " very little more
remains to be done in this direction," an eminently
satisfactory state of affairs for which we have to
thank many generous donors, but notably the late
Mr. G. H. Verrall, of Newmarket, an ardent entomo-
logist who realised the value of the undisturbed fen-
land to the student of insect life. The volume now
commenced is to place on record the history and the
biology of the fenland, and the present part contains
Mr. Evans's history of the fens, with especial reference
to Wicken Fen, and of their drainage and its effect upon
the fauna and flora, together with an account of the
butterflies and moths of Cambridgeshire by W. Farren,
which is substantially the same as that appearing in
the British Association Handbook for 1904. The
local committee has wisely decided not to leave the
fen " to Nature," which, as the secretary points out,
would mean eventually the formation of a tangled
impenetrable thicket of the tall coarse sedge {Cladium
Mariscus) shaded by alien trees, but to see that excess-
ive growth is thinned out and the waterways kept
so that the winter floods may profit the ground. The
characteristic fen country has never been an un-
touched wilderness, but so far back as its history is

known the sedge crop has regularly been cut, being
once of considerable value.

Sir E. Sharpey Schafer is to deUver the first

Victor Horsley Memorial Lecture at the Royal
Society of Medicine on Thursday, October 25, at 5
o'clock, taking as his subject " The Relations between
Surgery and Physiology."

The sixth annual Streatfeild Memorial Lecture
will be delivered in the Chemical Lecture Theatre
of the Finsbury Technical College, Leonard Street,
E.C.2, at 4 o'clock on Thursday, . October 25, by
Mr. E. M. Hawkins. The subject will be " Analytical
Chemistry," and admission will be free.

The eighth annual meeting of the Optical Society
of America will be held at Cleveland, Ohio, in the Case
School of Applied Science, on October 25-27. The
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address of the retiring president. Dr. L. T. Ti

will be on " The Optics of the Nervous S\

Prof, A. A. Michelson will read, by invita-

paper on " The Limit of Accuracy in Optical M-
ment," and Mr. F. A. Whiting, director of the Ciev<

land Museum of Art, will address the Society on " Th'
Optical Problems of an Art Museum." A number "!

papers on general optics, vi.sion, colorimetry, photo
metry, spectroscopy and instruments will also 1>'

presented.

The programmes for the meetings of the Royal
Microscopical Society during the coming wint< r

session have been issued, and the Society is to b-

congratulated on the excellent series of papers atnl

communications which will be submitted for <lj>

cussion. The section dealing with the industrial

applications of the microscope has a specially attrae

five list, and in addition to the large number i>\

exhibits, the practical demonstrations shown will

be a leading feature at each meeting. Arrangements
have been made for communications and discussion ^

dealing with coal, petrology, metallurgy, textile^

(cotton and linen), paper, bee-keeping, and poultrx-

keeping. A further attraction of the meetings of

the Industrial Applications Section will be a series of

lecture demonstrations, which will embody a practical

course of instruction in the manipulation of the

microscope. These will be given by Mr. J. K
Barnard, and a detailed syllabus of the sam2 will b.'

forwarded on application to the secretary to the

Society, 20 Hanover Square, W.i.

The latest news of Mr. K. Rasmussen's exjjedition

to Arctic Canada has been brought to Europe by
Mr. Birket-Smith, who has returned to Copenhagen.
According to the Times, Mr. Rasmussen had reached

Pelly Bay, near the Magnetic Pole, at the end of

April on his way to Alaska and Siberia in his en-

deavour to trace the route of Eskimo migrations

Mr. P. Freuchen is following the Eskimo track via

Baffin Land, Lancaster Sound and EUesmere Land to

Thule in north-western Greenland. Mr. Birket-Smith

completed his task of visiti ng the inland Eskimo tribes

in Melville Peninsula and Rae Isthmus.

The Times publishes an account of the travels in

Spitsbergen last August of the Merton College expedi-

tion. The original project of exploring North-East

Land had, as was fully expected, to be abandoned.

It is far bej'ond the scope of a summer visit. The
vessel carrying the party was able to p>enetrate

Hinlopen Strait from the north, land a sledging party

on the western shore and reach Ulve Bay on the

south coast of North-East Land. On the pack closing

in, a retreat was made northward along the strait and

a brief visit was paid to the north coeist of North-

East Land. Pack ice prevented progress beyond Cape

Brunn and the vessel was forced to return. After a

visit to Klaas Billen Bay, where the sledging party

was picked up at Camp Bruce, the expedition returned

to Norway. On the west side of North Cape was

found a canvas tent bag which has been identified as

a relic of the German Expedition of 191 2 and doubt-

less belonged to Lieut. Schroeder Stranz, who lost his

life in an attempt to sledge over insecure sea-ice.
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Bibliography of meteorological literature, No. 4,

has recently been issued by the Royal ^Meteorological

Society, having" been prepared with the collaboration

of the Meteorological Office. It deals with all

meteorological publications and articles on meteoro-

logy recently received, giving the titles and references

?here the literature is to be found. The division

)f the subject-matter under specified heads enables

would-be student to determine the helpful line of

Reading which he is desirous of prosecuting, without

3SS of time. Divisions are given for the several

leteorological elements, such as atmospheric pressure,

temperature, solar radiation, aqueous vapour and
:loud, rain, wind, storms, and weather forecasting,

with other allied subjects.

We have received a copy of the Report of the

Proceedings of the Natural History Society of Bishop
Stortford College for 1922. It is the first report

published by the Society, and contains a list of the

plants found in the district during the years 1920-
" 1922, an account of the more interesting Lepidoptera

occurring during 1922, and a note on the birds of the

year. A list of the more important additions to the
school museum during the year and a general account
of the activities of the Society, especially in the

maintenance of vivaria and aquaria, are added.
• The successful attempt to induce the viper to breed

in captivity is a notable achievement. The Society
can be congratulated on having got together a nucleus
of enthusiastic and active workers, and we hope the

publication of this report will stimulate its members
to increased and more sustained work on the fauna

and flora of the district.

We have received from Messrs. Watson and Sons,

Bulletin 29 S. on diathermy apparatus. The intro-

ductory remarks are reprinted from an article by
Dr. E. P. Cumberbatch, who has made important

contributions to this subject. This foreword explains

clearly the methods which are necessary for the pro-

duction of sustained oscillations of the right frequency

for the purposes in view, and also gives some account

of the surgical and medical uses to which the

diathermy currents can be put. The early designs of

the instrument have been much improved so as to

allow a large output of these currents, and the spark

gap, which has often proved the weakest feature of

the instruments, is now run in an atmosphere of coal

gas ; if this is not available, petrol or acetone may
be used. The bulletin is illustrated by various parts

of these machines and by a great variety of electrodes

for the various cavities of the body.

The Cambridge University Press announces the

forthcoming publication of " The Archaeology of the

Cambridge Region," by C. Fox, which will form a

topographical study of the bronze, early iron, Roman,
and Anglo-Saxon ages, with an introductory note

on the neolithic age. The object of the work is to

provide a basis for future detailed study, period by
period, of the archaeological remains of the district

and of the many problems connected with them.

Our Astronomical Column.
Photogr.\phic Magnitudes of Satellites of

Jupiter.—Mr. Seth B. Nicholson has made a careful
study by photography of the magnitudes of the eighth
and ninth satellites of Jupiter. Reduced to mean
opposition they are 17-6 mag. and i8-6 mag. respect-
ively. Assuming albedoes similar to that of Jupiter
III (Ganymede), the diameters are about 30 miles
and 20 miles.

Perturbations by the Method of Quadratures.—In 1908, Dr. P. H. Cowell introduced the method
of following the perturbed motion of a planet or
' omet by calculating the forces acting in three
lirections mutually at right angles, and so obtaining
the second differences of the x, y, z co-ordinates of
the body; being given the initial values, the suc-
cessive ones are then formed by addition of the
differences.

Mr. B. V. Noumeroff has lately improved the
method in a paper in vol. ii. of Publications de
rObservatoire Astrophysique de Russie. Mr. Com-
mendantoff contributes a paper to Astr. Nach.,
Xo. 5249, explaining the method and applying it to
form positions of Ceres from 191 3 to the present time.
I he Nautical Almanac has discontinued its ephemeris
of the four bright asteroids, and since then regular
cphemerides have not been available.
The point of the method is the use of new co-

ordinates formed from x, y, z by multiplying them by
i factor so chosen that the differences between the
'cond and the sixth disappear, which greatly

simplifies the calculation. The first approximation,
using Jupiter perturbations only, at 40-day intervals,
presents the place of Ceres for ten years with no
iror exceeding 15 seconds of time, which is sufficient
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for a finding ephemeris ; it is further shown how
the calculated co-ordinates may be improved when
later observations are available. The method appears
to be worthy of careful study.

Studies in Stellar Masses.—Many recent studies

in this field have been mentioned in this column. Dr.
E. Hertzsprung contributes another to Bulletin No.

43, Astron. Instit. of Netherlands. He classifies 14
pairs of known orbit elements and parallax ; they
include the interferometer results for Capella and the
eclipsing variable /3 Aurigas ; the mass of each com-
ponent is deduced and the logarithm of the mass
plotted against the quantity ni +5 log p, where m and
p are the apparent magnitude and parallax respect-

ively. The graph connecting the two is nearly
linear, showing a close correlation between mass and
absolute magnitude, a result reached by other investi-

gators. An expression using first and second powers
of log mass is preferred, as it gives a better fit ; it is

noted that the formula fits well for the sun.

A table is given enabling the parallax to be deduced
when the magnitudes and orbit elements are known.
The star f Orionis is discussed. This star has a
motion in position angle of 1° in 9 years, but the arc

described is too short for finding an orbit. Jackson
found the hypothetical parallax o-oi6" assuming a

mass double that of the sun. The parallax found
from the new formula is 0-0038", which is regarded as

more trustworthy. It agrees well with other esti-

mates of the distance of the Orion group.

Dr. Hertzsprung appeals to parallax observers to

pay special attention to stars the orbit elements of

which are either known or are likely to be determin-
able before long.



556 NA TURE [October 13, 1923

Research Items.
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J HE OCCUKRENXE OF •UWl LlZAKD IN MAORI CARV-
INGS.—In the Neiv Zealand Journal of Science and
Technology, March, 1923, Mr. Elsdon Best of the
Dominion Museum notes that one of the remarkable
features of Maori carved work is its lack of natural
forms, particularly of the local flora. Some animals
are delineated, but none so faithfidly resembling the
original as the lizard. -Iln' txpc i<n(i\\n as Manaia
seems to have been confused with tiic li/ard, possibly
because this is one meaning of the wonl, but the
Manaia form is really the old Indian motif of Vishnu
flanked by two Garudas, the powers of Good and
Evil. Mr. Best thinks it probable that the introduc-
tion of the H/.ard or crocodile into carved designs
originateil in the western Pacific, possibly in Indonesia.
He gives numerous examples of superstitions con-
nected with lizards, one being that the Maori is

said to believe that the spirits of his ancestors revisit

the earth in the form of lizards. This may to some
extent account for its introduction into Maori art.

Hawaiian Legends.—A collection of Hawaiian
legends by William Hyde Rice forms Bulletin No. 3
of the Bernice Pauahi Bishop Museum at Honolulu.
The narrator is the son of missionaries who arrived
in Hawaii in 1840, and he has been familiar with the
Hawaiian language since his earliest childhood. He
has been a member of the House of Representatives,
and a Senator, and M^as Governor of Kauai under
Queen Liliuokalani until after the revolution of 1898.
The legends are fairy tales pure and simple with no
underlying mythological meaning. They were told
by the bards or story-tellers, either itinerant or
attached to the courts of the chiefs, where alone the
stories were to be heard. Some had historical

foundations now forgotten, others were efforts of the
imagination. Some of these legends Mr. Rice
remembers having heard as a boy, and places
mentioned in the stories were pointed out to him.
Among the legends are those of Pele the fire-goddess,

the Rainbow Princess, and Ulukaa the rolling island.

Another tells of the Menehune, mythical dwarfs only
two or three feet high, who were tremendously strong
but ugly of face. They were credited with all sorts

of magical powers and perfect skill, but would only
work one night on any construction. If not com-
pleted it was left undone. Other stories are those
of Kawelo the hero of Kauai, of Paakaa and his son
Ku-a-paakaa, of Kana the strong, of the beautiful
Kaili-lau-o-kekoa and of Makuakaumana, the man
who was swallowed by a big fish, and several others.
A glossary of Hawaiian terms with notes is given as
an appendix, and a portrait of Mr. Rice forms a
frontispiece. The work is a valuable addition to
the lighter legendary lore of Hawaii,
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Physiological Cl.\ssificatiox of Oats.—
Investigations relative to the yielding and other

properties of oat varieties under dilTercnt conditions

of soil and climate an.' d:>cvil' 'ones in

Bull. C. Xo. 3, of tlie Wi'i-h V\ Station.

Trials were carried out with ,1 ..unui and spring

sown varieties from 1920-2, aspci t^ of their economic
and aijricnltnral V)ehaviour bemi^ considered. The
dilfiMcnt \arieti(S are compared with one another in

detail, witli special re<:ard to such points as the

relation l)etwecii the yield of straw and various other

factors, for example, the tin.:
" to reach maturity,

the date of emergence of t! average height of

the plants and the yield of -rn- 1 ;ie tillering capacity

of the same varieties in diiterent years was also con-

sidered. The information gained from the experi-

ments indicates the possibilh\- eNcntnallv of classify-

ing varieties of oats on a physi ' • ' 1^- - in such

a way as to afford practical guid .rmer in

the selection of his seed corn.

Effects of Radium Kadiaiujns on Tissues.—
The July issue of the quarterly journal Radium
contains'a number of papers dealing with the effects

of the radiations from radium upon the tissues. These
papers have for the most part been published in

American Medical Journals and indicate the extent

to w Inch radium is used in many conditions other than

malignant di- \ paper by Bailey and Bagg
deals with tli< ! irradiation on foetal develop-

ment in the lowii animals. On the basis of this

work, thev consider that if radiation is appUed in

late pregnancv, though it may not produce gross

abnormalities at birth, it may hinder the growth and
development of the child in later life. MacXeal and

Willis describe a case of squamous-cell carcinoma
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forming on the hand of a radiologist after too frequent

exposures to tubes of radium which he handled

during the course of clinical work. A new device

for the application of radium to the tonsils is described

by Stewart, a previous article in this issue upon the

treatment of neoplasms of the tonsil by Quick show-

ing that good results are obtained by methods which
ensure a thorough irradiation of the affected parts.

Cretaceous Overfoeding in the Alpine Region.
—A detailed review of the results of recent observa-

tions on the Alpine overfolds, and particularly of

L. Kober's work on the deeply penetrating " Tauern-
fenster " in 1921, is given by A. Tornquist of Graz
in the Geologische Rundschau, vol. 14, pp. 110-145

(1923). The title, " Intrakretazische und alttertiare

Tektonik der ostlichen Zentralalpen," shows how
the movements that have produced successive over-

folded sheets have been traced back into the

Cretaceous period, the most striking evidence being

the unconformable deposition of the Gosau beds

upon the earliest overfolded series. The notice of

Kober's " Bau und Entstehung der Alpen " in

Nature, vol. 112, p. 322, gave some hint of these

conclusions.

Meteorology in the East Indian Seas.—The
Meteorological Chart of the East Indian Seas for

September, recently issued by the Meteorological Office,

is of considerable interest. Winds and ocean currents

are dealt with in detail, together with the normal
atmospheric pressure and temperature of air and sea,

as well as other matter of importance to the navigator.

The chart comprises the Red Sea and covers the area

from the Cape of Good Hope to the China Sea and
Western Australia. It is well shown how under
normal conditions the ocean current responds to the

prevailing wind. The winds are under the direct

influence of the several areas of high and low baro-

meter, and in any position on the chart the seaman
can interpret the changes he is experiencing, in

normal circumstances, and can estimate how soon

he may expect a change of conditions. The observa-

tions used extend over a period of about sixty years.

On the back of the chart ocean currents are discussed

for the track between Honolulu and Fiji. Current-

roses are used on a system analogous to the wind-

roses on the face of the chart, a system somewhat
open to question, and for any extended alteration in

this direction expert knowledge is desirable, if

possible equal to that given to the general system,

hitherto used, of showing ocean currents. A com-
parison is given of temperature in fixed and in portable

screens on board ship. Probably the position of the

screen must be left chiefly to the commander of a

ship, with cautious suggestions. The usual form of

screen used at sea, supposing the single louvre screen

to be still in use, has to be screened itself, as single

louvres are not effective.

Radioactivity and Solar Radiations.— It has

been asserted that radioactivity is independent of

all known physical agents ; but M. A. Nodon, in the

Comptes rendus of the Paris Academy of Sciences of

June II, describes additional experiments, which seem
to confirm his previously expressed view that the

process is greatly accelerated by very penetrating

radiations from the sun. These radiations are able

to penetrate a thin sheet of lead, the absorption

being greater the higher the atomic number of the

screen employed. The action is more marked during

periods of solar activity.

Temperature of the Crookes Dark Space in

Glow Discharge.—Observations on the glow dis-
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charge have recently been made in the Physikalisch-

Technischen Reichsanstalt at Charlottenburg by
Herr A. Giinther-Schulze. He measured the energy
delivered to the cathode, and there converted into

heat ; and found the ratio that it bore to the total

energy delivered to the cathode and the dark space ;

this amounted to 72 per cent, in argon at i'83 mm.
pressure, 39 per cent, in hydrogen at 2-37 mm., and as

much as 73-4 per cent, in nitrogen at 3-53 mm. If the

free path of the atoms corresponds to room tempera-
ture, or the dark space is cool, this ratio is about
20 per cent. The natural conclusion is that the dark
space is heated by the collisions taking place in it

between the positive ions and the gas molecules ; and
a calculation of the probable temperature, in the

case of one of the experiments with nitrogen, leads to

the figure 720° C. The electrical energy expended in

the dark space appears to be sufiicient to account for

this rise of temperature. The length of free path at

this temperature is such that a considerable propor-

tion of the ions pass through the dark space without
colliding with a molecule, and the number of average
free paths between the boundary of the dark space
and the cathode must be small. All this agrees with
the fact that, when the velocity of canal-rays is

measured, a marked proportion have the velocity

corresponding to the total cathode fall. The free

path of the electrons is four times as great as that of

the positive ions, so that most of them cross the dark
space without collision, and begin to produce ions

when they reach the negative glow, the maximum
number per electron being equal to cathode fall

divided by ionisation voltage. It follows that the

ratio of the electronic current to the ionic current in

the dark space is about i : 10.

Free Path of Slow Electrons in Monatomic
Gases.—Using an incandescent cathode, a cylindrical

grid surrounding it, and a concentric cylindrical

anode at a voltage very slightly higher than the grid,

it is found that the form of the characteristic curve
showing the relation between anode current and grid

voltage is strongly influenced, in the case of argon,

by the abnormally long free path of very slow electrons

through this gas. Minkowski and Sponer in a paper
dated March 27, published in the Zeitschrift fur
Physik, give the curves obtained with argon, krypton,
xenon, neon, and helium. For the first three gases

there is a sudden rise in the current curve at zero

voltage, followed by a sudden drop ; with neon and
helium, there is a less marked sudden rise, followed by
a more gradual rise ; in all these cases, however, and
also in the case of mercury vapour, the shape of the

curve near zero volts is to be explained by the fact

that the free path of slow electrons is abnormally
long. In the case of the inert gases, certain sharp up-
ward bends in the succeeding portions of the curves

are interpreted as being due to the fact that the

electrons have reached the velocity required either to

excite the atoms or to ionise them ; and, making the

proper corrections, the voltages agree quite well with

those which direct measurement shows are needed to

produce these effects. When the electrons strike the

atoms in inelastic collision their velocities are reduced,

their free paths are increased, and, as a result, the

current becomes greater. With argon, a number of

these sudden jumps of current are observed, corre-

sponding to two different excitation voltages, to the

ionisation voltage and to twice one of the exciting

voltages or the sum of the two ; this implies that the

velocity of the electrons, at one of the last-mentioned

points, is such that it can collide with an atom
exciting it, and retain sufficient energy to excite

another atom.
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Report of the British Broadcasting Committee.
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servations are, however, made on a few points by
three of them. There is every evidence that very
careful consideration has been given by the Com-
mittee to the many matters associated with the
present-day broadcasting problem ; and certain iin-

¥prtant recommendations are made in its l\(]K,rt.

he task of the Committee has been one of peculiar

difficulty, owing to the existence of a licence from
the Post Office to the British Broadcasting Company
for the operation of a scheme which, while still having
some eighteen months to run, has in certain respects

broken down in practice. The Committee has wisely

decided to disregard to a great extent this complica-
tion and has dealt with the situation practically as

though the Government had a free hand.
In view of the possiMlitv that all laryo communities

may eventually demand this niexpensne ser\ice, and
that Imperial and international broadcasting services

may eventually be established, the Committee con-

siders that " the control of such a potential power
over public opinion and the life of the nation ought
to remain with the State, and that the operation of

so important a national service ought not to be
allowed to become an unrestricted commercial
monopoly." It is further pointed out that a technical

reason for such control also exists : all wireless

telegraphy and telephony has to be conducted within
a limited group of " wave-lengths," and every new
wireless station takes up a certain " waveband,"
which no other sending station within a certain radius
should be permitted to use. These " wavebands "

must, the Committee considers, be regarded as a
valuable form of public property, and the right to

use them for any particular purpose should be
authorised only after careful consideration and in

such a way that the public interest may at all times
be fully safeguarded.
The Committee recognises that broadcasting is still

in its infancy and that new applications of it are

likely to arise from time to time in many directions.

It is of opinion that, if conducted on proper and sound
lines, broadcasting will be of great educative value,

both directly and indirectly, and it has been much
impressed with the widespread enthusiasm which
broadcasting has aroused. The great interest in

wireless telegraphy and telephony promoted by
broadcasting in almost every class of society cannot
but tend, the Committee foresees, to produce bene-
ficial results, stimulating as it does experiment and
research. " The listener," the Report says, " may
perhaps become an experimenter ; the experimenter
may possibly become an inventor."
The Report deals briefly with the events which led

to the appointment of the Committee and gives an
outline of the present scheme, its merits and defects
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The first of the recommendations contained in tii •

Report relates to a matter affecting the Controllm-
Authority. The Committee considers that the que-
tions involved in broadcasting are so complex, an !

the decisions to be taken so various and require > )

much technical and other consideration, that a Stand
ing Committee (unpaid) should be set up by Statu t-

to assist the Postmaster-General in the aaministratiou
—technical, operative and general—of broadcasting.
It is recommended that this Committee, for which
the name " broadcasting Board " is suggested, should
be composed of uti iuflependent chairman, preferably
a specially qualified member of the House of Commons,
nominated by the Postmaster-General, and twelve
members—of tliese two should be specially qualified
persons nominated !>% the Postmaster-General, and
the remainder should be drawn from certain intere.sts

or bodies named in the Report. In connexion with
this recommendation, the Committee thinks that
broadcasting may e\entually become " so great a
national responsibility as to demand the creation of
a small paid body of experts, to whom (always
subject to the Postmaster-General) its control should
be entrusted."

Sir Henr\^ Norman, a member of the Committee,
makes an important reservation in relation to the
composition of the proposed Board. In his opinion
" a heterogeneous Board of thirteen members, giving
voluntary service, eleven of them not necessarily
with special knowledge of the subject and possibly
without technical knowledge at all, presided over by
a member of the House of Commons, who would, of
course, be chosen from the political party in power,
and whose tenure of office would be subject to political

exigencies, would be inefficient, would carry little

authority, and its proceedinsis would therefore be
for the most part futile." Sir Ilenry is in favour of
the appointment of a highly-qualified and well-paid
Broadcast Control Board, say, of three members

;

that is to say, he would prefer that immediate effect

should be given to that part of the Committee's
Report which recommends the creation at a future
date of a small paid body of experts for the control
of broadcasting.
The arguments for and against the operation of

the broadcasting services \>\ the State are set out in

the Report. The Committee considers that the
objections to State operation of the service outweigh
the advantages ; at the same time, it is of opinion
that no licence issued by the Postmaster-General
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should preclude the Government from using its own
wireless stations for the broadcasting of such informa-
tion as may be deemed desirable, subject, of course,

to the ordinary broadcast programmes being interfered

with as little as possible. Mr. C. Trevelyan, a member
of the Committee, expresses regret that his colleagues
were unable to agree to the operation of broadcasting
by the Post Ofhce. He is of opinion that a situation

may easily arise in which this may be the only satis-

factory possibility and gives reasons for the views
he holds.

In dealing with the means of securing widespread
reception with the cheaper types of receiving sets,

the Committee points out that most of the existing
difficulties might be avoided or reduced by the
provision of a considerable number of transmitting
stations of lower power than those already existing.

The possibility of employing relay stations and
linking them up by Post Office telephone trunk lines

to main centres is also touched upon. Developments
in these directions depend upon certain technical
factors, and the outlay for thus dealing with the
whole country would be large, both as regards the
wireless stations and the land lines. Such a scheme,
the Committee points out, would enable great
numbers of persons to use " crystal " receivers, and
it is likely the revenue from licences would be corre-

spondingly increased. So far as future developments
are concerned, the Committee thinks that the greatest
latitude should be left to the Controlling Authority,
and is a matter in which it would be unwise for the
Committee itself to attempt to define the policy which
should be adopted. A recommendation is, however,
made that the licence issued to the British Broad-
casting Company, which has the requisite organisation
and technical and other experience, should, subject
to certain variations in its terms indicated in a later

part of the Report, be continued.
The alternative methods of meeting the cost of

broadcasting and the several considerations that come
into play are comprehensively dealt with in the
Report. Having considered the evidence placed
before it on the subject, the Committee has come to
the conclusion that, in order to cover the cost of
running its eight stations and to pay a dividend on
its capital at the rate of 7J per cent, per annum, the
British Broadcasting Company requires a revenue of
160,000/. a year—or, if allowance is to be made for

future developments and improvements, not less than
250,000/. a year. Of the methods of raising revenue
proposed, the Committee entirely rejects the one
containing a proposal that the cost of broadcasting
should be met wholly or partially out of public funds.
With regard to the suggestion made to it that a
substantial contribution towards the cost of the
service should be obtained by means of a system of
licensing the manufacture and sale of wireless appara-
tus, the Committee says that the proposal merits
careful consideration, but it is unable to recommend
its adoption.

In dealing with the existing method of raising
revenue by means of fees collected on licences issued
to owners of receiving apparatus, the Committee has
had to consider the objection which has been raised
in principle to a Government Department handing
<)\er public revenue collected by it to a private
individual.

The Committee is of opinion that the arguments
dvanced against the adoption of this method of

j
providing funds for broadcasting are based on an
incorrect conception of the nature of the trans-
ction and recommends the continuance of the

l)rescnt arrangement whereby revenue is collected by
means of licences for receiving sets, a part of which
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is handed over to the British Broadcasting Company.
The aim of the Post Office should, the Committee
thinks, be to obtain sufficient revenue from licence
fees [a] to cover administrative expenses in connexion
therewith with a safe margin, and (6) to provide the
necessary contribution to the cost of the broadcast
programme. In the event of a considerable increase
in the number of licences, the resulting surplus should,
it is suggested, be devoted (i.) to reducing the licence
fee ; or (ii.) to improve the service ; or (iii.) to both
these purposes. As the Post Office authorities esti-

mate that the cost in connexion with the issue of
licences is unlikely to exceed 25. 6<i. per year per
licence, an amount of 75. (>d. per licence would be
available, if required, to meet the cost of all broad-
casting services. The total number of licences issued
up to the present is about 170,000, and there are
about 30,000 applications for experimental licences
held in suspense, making a total of about 200,000.
It is impossible, of course, to say what is the number
of unlicensed stations ; it is stated in the Report
that the number is probably nearer 200,000 than
100,000. The Committee is of opinion that, if a high
standard of programmes is maintained, it is not
unlikely that within a few years the number of
broadcast listeners may rise to a million or more.
In view of the possibility of a very considerable
increase in the number of licences, the Committee
suggests that under any new arrangement a sliding

scale should be adopted in relation to the proportion
of the licence fees to be paid to the operating company
or companies.
The Committee recommends that the marking of

apparatus should be abandoned and one uniform
licence introduced for broadcast reception and another
for experimental work. It is further recommended
that the broadcast licence should be placed on sale

at Post Offices and issued on payment of the fee

without any formalities or questions. It is pointed
out that the Post Office would thereby be relieved of
the difficult and somewhat invidious duty of deter-
mining whether applicants are genuine experimenters
or not. With a view, however, of safeguarding neigh-
bouring installations from interference, it is recom-
mended that a clause should be inserted in the new
licence in the following terms :

—
" The station shall

not be used in such a manner as to cause interference
with the working of other stations. In particular,
back-coupling must not be used to such an extent as
to energise any neighbouring aerial." Disregard of
this condition should, it is suggested, render a licence
liable to summary cancellation, and, further, that
provision should be made for levying a penalty in

cases where a licensee can be proved to have re-

peatedly caused serious interference. It is also sug-
gested that for purposes of meeting cases where
persons set up and use unlicensed receiving stations,

statutory powers should be obtained similar to those
already possessed by the Customs and Excise Depart-
ment in connexion with the licences they control, so
as to place the Postmaster-General in a position

(a) to call upon suspected persons to fill in a form
of declaration showing whether they are liable to a
licence fee or not ; and (ft) to accept a compromise
fine in the case of a minor default as an alternative

to prosecution.
Having regard to the existing agreement between

the Post Office and the British Broadcasting Company,
the Committee recognises that it would not be possible

for the Postmaster-General to introduce any change
in the present scheme whereby the rights of the
Company would be adversely affected, except as a
matter of negotiation between the parties thereto.

It is of opinion that the immediate adoption of its
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Pioneers of Metallurgy.^

T^HE relationship of scientifically trained experts
-^ to the actual work of the world is much closer

than at first sight would appear. The introduction
of bronze and iron into the daily life of our ancestors
marked the initiation of epochs of an importance to
civilisation only secondary to the advent of fire.

]Metals were prepared from their ores, and worked into

beautiful and useful forms, thousands of years before
science, as now understood, existed. So far as we
know, the necessary knowledge and skill must have
been arrived at by a process of trial and error ; or,

in other words, by the method of experiment and
observation. There have been, from time to time,
revivals during which the arts and crafts made great
steps forward. These steps must necessarily have
resulted from the revival in individual workers of the
dormant interest and belief in experiment and observa-
tion, no doubt stimulated by the generally increased
activity of thought in the times in which they lived.

The material progress of the past has invariably been
due to observation of the actual phenomena leading
to experiment on, and observation of, the effect of

changed conditions on these phenomena ; observa-
tion followed by thought, leading to experiment,
followed in turn by further thought.
While the vast majority of our fellow-men have had

neither the desire nor the capacity for experiment and
observation, it is impossible to avoid the conclusion
that there have been from the start of the human
race individuals of this type to whom civilisation on
its material side has owed practically everything.
Of the equally important element of thought which
must follow observations if these are to lead to
practical achievements much might be said. While
thought must be critical in the broadest sense, it must
also be constructive. In the true pioneer it must,
if need be, override the purely negative function of
criticism, for without courage and enthusiasm in
facing the unknown no real pioneering work can be

• Abstract of an address delivered by Sir George Beilby on September 1

1

at the opening of the new Metallurgical Department of the University of
Manchester.

done. This type of constructive thought in its

higher development is one of the rarest of intellectual

qualities.

The pioneers among the early workers in metals
must, like their more modern successors, have pos-

sessed some strains of this great quality, this instinct

which makes for progress. Here also we find that
there has been absolute continuity in the evolution
of workers in metals from our prehistoric ancestors
down to the designers of this laboratory, which in

itself is a visible expression of the latest thought and
practice in the production and manipulation of metals.

One of the laboratories here is named after Henry Cort,

in memory of his epoch-making work on the manu-
facture of malleable iron in Great Britain one hundred
and forty years ago. This may be gladly accepted as

an admirable illustration of the point that the qualities

which make for progress are deep down in the very
nature of the individual pioneer, who, in many cases,

owes little or nothing to the systematic knowledge of

science. In Cort's case he knew the primary object of

the free exposure of molten cast-iron rich in carbon
to a moderately oxidising atmosphere in which the
carbon was burned away, but it is improbable that he
had any theoretical idea as to how the fibrous texture
of the resulting iron was produced. By trial and
error he definitely ascertained the conditions of

atmosphere, of temperature, and of working at each
stage which would attain the desired result, and this

knowledge he was able to translate into a workable
process on a large manufacturing scale.

While an exact knowledge of scientific laws and
methods is a tool which must be placed in the hands
of the future workers in, and directors of, the metal
industries, the material on which this tool is to be
employed must be their own close and personal
observation of facts and phenomena, and time must
be unsparingly devoted to the acquirement of this

habit until it becomes instinctive and automatic. Let
us not forget that, in spite of our wide knowledge of

scientific laws and phenomena, the skilled craftsman
may still be our model in this type of observation.

American Genetical and Botanical Research.

'X'HE great amount of valuable research being
-* accomplished in biology, genetics, and botany
by the investigators of the Carnegie Institution of
Washington is shown by the reports from the Depart-
ments of Genetics and Botany in the Year-Book for

1922 of the Institution. Reports are included not
only of the experimental work at the Station for

Experimental Evolution near New York, the Desert
Botanical Laboratory at Tucson, Arizona, and the
Coastal Laboratory at Carmel, California, but also
from men holding chairs in various American uni-
versities, and from travel experiments in regions so
iar afield as South Africa and Australia. Only a few
of the many lines of research of which this Year-Book
contains reports of progress can even be mentioned
in a short review.
We may mention Prof. W. E. Castle's continued

studies on inheritance in mice, rats, and rabbits, in
which the linkage relations between groups of char-
acters are being worked out on a basis similar to the
Drosophila experiments ; and the further investiga-
tions of Prof. T. H. Morgan and his collaborators on
the constitution of the germ-plasm in that little fly.

Prof. C. A. Kofoid reports the discovery of amoebai
in connexion with such diseases as arthritis deformans
(in bone marrow) and Hodgkin's disease (in lymph
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glands), and has also investigated various intestinal

parasites. Mr. Albert Mann continues a mono-
graphic study of North American diatoms.
The work under the direction of Dr. C. B. Daven-

port includes many diverse fields of activity in

genetics, eugenics, and animal behaviour. Co-
operative breeding with mice and dogs ; the study
by Dr. Banta of intersexes and eyeless variations in

parthenogenetic Cladocera ; the continued experi-

ments of Dr. Riddle on the metabolism of sex and
other problems in pigeons ; the investigations of

Messrs. Blakeslec, Belling, and others on variations

and chromosome relations in Datura, some of which
parallel conditions discovered in Oenothera a decade
ago ;

pedigrees of aristogenic and cacogenic families

—these are but a few of the activities of this

laboratory.
In botany, the report of Dr. D. T. MacDougal from

the Desert and Coastal Laboratories is mainly con-

cerned with physiological and ecological problems.
The continued investigations of Dr. H. A. Spoehr and
others on photosynthesis and other processes in the

leaf have established a quantitative relation between
photosynthesis and respiration. Dr. MacDougal con-

tinues the study of various problems of hydration
and permeability in the plant cell, including the use
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of a type of artificial cell. The dendrograph is also
applied further in the study of the growth of trees

and minute changes in the volume of the trunk.
The ecological work includes a study by Dr. Forrest

Shreve of the factors influencing the altitudinal dis-

tribution of vegetation in Arizona, various observa-
tions by Dr. VV. S. Cooper on the strand vegetation of
the Californian coast, and on the endemic conifers of
the Monterey peninsula. l>r. W. A. Cannon reports

an atmometer experiment to test the evaj»
power of the air m the Karroo and other \<-

South Africa, and a study of the transpiring t>ov\.

of various Karroo plants, including species of Alo-

Gasteria, Cotyledon, and Protea. A si'

of observations on Welwitschia near h
shows that its transpiring power is very luss . i u.

reports of many of these lines of research are either ii

preparation or will be published later. K R (i.

The Mechanics of a Cyclone.'

A NOTEWORTHY attack is made by Dr. V. H.
-^^~*- Ryd, in the paper referred to below, on the
problem of the circulation of the air in a cyclone, the
source of the energy necessary for its maintenance,
and the disposal of the rising air. The cyclone con-
sidered is necessarily " ideal," with circular isobars,
the pressure at any distance from the centre being
determined by an arbitrary formula which gives good
results for the body of the cyclone but causes a dis-

continuity at the boundary.
The first part of the paper, entitled " Preliminaries,"

leads to a series of fundamental differential equations
which cannot be integrated, and in the second part
a graphical method of solution is developed, by which
the air-paths appropriate to the pressure distribution
are constructed. This method is next applied to the
more important case in which a uniform pressure
gradient is superposed on the original circular isobars.
The results are shown both as actual paths of air

particles and as a synchronous representation of
actual wind such as we see in a daily weather chart.
In both cases the presentation appears to be in good
agreement with Nature. From the air-paths so con-
structed it is easy to compute the variation of the
surface area occupied by any given mass of air, and
consequently the regions of rising and falling air.

This is done for the surface, in F"ig. 33, which is re-

produced here (Fig. i). The figures represent the per-
centage value by which the area changes in an hour, the
broken lines referring to contractions {i.e. rising air),

and the full lines to dilatations. The region of falling
air in the north-west quadrant is of great interest
and receives an important verification, with which the
author was apparently not acquainted, in a chart
showing the distribution of weather with reference to
the centre of a depression which crossed England in
November 1915 (A. E, M. Geddes in Q.J.R. Meteor.
Soc, 43, 1917, p. 15).
The third part of the paper applies the results so

obtained to the construction of a picture of the mechan-
ism of travelling cyclones, supported by an actual
numerical example. The ordinary temperature dis-
tribution results at great heights in a system of open,
nearly parallel isobars corresponding with winds of
great velocity at the cirrus level ; this is termed the
stationary system, and from the nature of its origin
it extends with decreasing intensity nearly to ground
level. Hence a travelling cyclone can be divided
into four parts, namely, the ground stratum ; the
lower stratum of the free atmosphere in which the
velocity of the wind arising from the stationary
system is less than the speed of the cyclone ; the
central part of the cyclone, in which these two are
equal ; and the higher stratum, in which the velocity
of the wind from the stationary system is the greater.
The resulting pressure distributions, wind velocities,
and vertical motions in these layers are studied, and
combined in a description of the circulation of the air.

' Publikationer fra det Danske Meteorologiske Institut.

5 : Meteorological Problems, i : Travelling Cyclones.
Pp. iv+ i24- (KjBbenhavn: G. E. C. Gad, 1923.)
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Meddelelser Nr.
By v. H. Ryd.

The conclusion is that the air which is thrust up i!i

the portion of the cyclone with negative coel;

cannot escape until it reaches the highest s

referred to above ; in this stratum it is cam
ward out of the system. The same conclusion
to the descending air, which is sucked from t;

higher stratum to the ground level. Hence tli'

" stationary system " provides the energy of tin-

cyclone, and the author considers that in niost cases

Fig. I.—Variations of areas in a travelling depression.

the decay of an Atlantic cyclone is due to the dying
out or disturbance of the stationar>' pressure field

—

a
conclusion which requires further elucidation. In the
last chapter attention is briefly directed to the agree-
ment of these theoretical results with actual observa-
tions of the direction and speed of cyclones and the
vertical and horizontal distribution of temperature,
including the existence of a " cold front," which is

thus shown to be a consequence, and not a cause, of
the formation of a cyclone.
The paper is highly mathematical in treatment

;

this is, of course, necessan,' in a scientific account of
new work, but it is unfortunate as being likely to
deter the reader without a high mathematical equip-
ment, although actually much of it can be read
without mathematics. In view of the great interest
at present taken in the " polar front " theorj' of
cyclones and the importance of this vindication of
the older view, it is to be hoped that the author will

shortly present us with a more popular account,
including more illustrations from Nature. It would
have been better to have avoided attaching two
different meanings to the symbol R, even though no
confusion is caused thereby.
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University and Educational Intelligence.

Aberdeen.—The following assistants have been
appointed : Anatomy, Mr. A. Lyall ; forestry, Mr.
Y,. V. Laing ; mathematics, Mr. J. T. Lawrence ;

natural philosophy, Mr. H. D. Griffith
;

pathology,
Mr. J. F. Davidson ; physiology, Mr. J. Fiddes

;

surgery, Mr. W. Anderson.

Cambridge.—Of the additional annual grant of

JO, 000/. from the University Grants Committee,
inounced by the Vice-Chan cellor in his annual

jlddress to the University, a sum of 4000/. annually
'rom the total is ear-marked for the next ten years
for the Women's Colleges.

St. Andrews.—The induction of Prof. John Read
to the chair of chemistry in the United College, and
of Prof. Adam Patrick to the chair of medicine in the
University, took place in the Hall of the University
Library, St. Andrews, on Friday, October 5, at 4 p.m.

Speaking at a prize-distribution ceremony at the
Maharajah of Kasimbazar's Polytechnic Institute, the
new Vice-Chancellor of the University of Calcutta
blessed Capt. Petavel's scheme (described in Nature
of August 26, 1922, p. 298) for establishing in Bengal
co-operative educational colonies in which pupils
would spend a considerable part of their time in

remunerative employment on farms and in work-
shops. " Boys following the school and college courses
as they are now, resemble," he remarked, " a flock of
sheep rushing over a precipice,"—referring to the
notorious overcrowding of the occupations for which
alone those courses afford a suitable preparation.
The scheme, however, notwithstanding its endorse-
ment by the former Vice-Chancellor and many other
Calcutta notables, still hangs fire, for want, apparently,
of the funds necessary for making a start.

The foundation stone of the first of the permanent
buildings of the University of Western Australia
was laid on September i by the Premier of the State,
Sir James Mitchell. This building, which is being
erected for the natural science lecture rooms and
laboratories, is placed on rising ground overlooking
Melville Water on the Swan River. The southern
aspect of the building and its general design will give
every facility for microscope work. It is proposed
to proceed next with the transfer of the departments
of chemistry, physics, and agriculture before removing
the arts faculty and the administrative sections
from the present temporary buildings in the centre
of Perth city. The engineering school is already
on the permanent site, having been in 19 14 in the
Crawley Mansion House on the transfer of the estate
to the University by the Government of Western
Australia.

Progress in home economics education during the
years 1920-22 is described in Bulletin No. 6 of 1923
of the United States Bureau of Education. A
general demand for retrenchment in school expenditure
led to proposals in many parts of the country for
eliminating home economics as well as music, art,

industrial arts, and agriculture from school curricula,
but a reaction speedily ensued accompanied by a
marked stimulation of local interest in the teaching
of these subjects. Meanwhile, the campaign for
(economy had improved the teaching of such subjects
as cookery through necessitating the use of simpler
and less expensive methods and extreme care in regard
to the quality of the resulting products. One of the
most admirable modifications of home economics
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courses was the devotion of increased time and
attention to training young women in child care and
welfare. This training has been linked with the food
courses in high schools through individual pupils being
made responsible in the later stages of their work for

the nutritional condition of some younger child. The
food courses have themselves been markedly changed,
cooking processes receiving less, and nutrition and
dietetics greater emphasis than formerly.

Recent awards of Industrial Bursaries and Over-
seas Science Research Scholarships by the Royal
Commission for the Exhibition of 1851 are as follows.

The names of the nominating institutions are in

brackets. Industrial Bursaries : J. M. Todd (Uni-
versity of Edinburgh), W. McCartney (Heriot-Watt
College, Edinburgh), G. B. Hamilton and D. Murray
(Universit}^ of Glasgow), G. G. Forrest (University of

St. Andrews), T. Etheridge (University of Birming-
ham), A. G. Oates (University of Bristol), F. Allen
(University of Leeds), W. B. Noddings and E. R.
Knight (University of Liverpool), G. Lindley (Uni-
versity of Sheffield), F. F. Ridley (University of
Durham : Armstrong College), J. S. Wilson (Uni-
versity College, Nottingham), J. F. Smith, J. M.
Radclifte, and W. A. P. Fislier (University of Cam-
bridge), P. C. England (University of London :

King's College), W. E. J. Budgen (University of

London : East London College), A. Taffel (Uni-
versity of London : ITniversity College), G. A.
Bonnyman (Imperial College of Science and Tech-
nology), J. R. Rowlands (University College of North
Wales, Bangor), A. R. Brown (University College of
South Wales and Monmouthshire, Cardiff), O. G.
Evans (University College of Swansea), A. Goffey,
R. E. L. Tricker, and C. R. Smith (University of

Manchester). Science Research Scholarships : J. F.
Lehmann, Physics (University of Alberta), I. R.
McHaffie, Physical Chemistry (University of Mani-
toba), W. L. Webster, Physics (University of Toronto),
R. W. E. B. Harman, Physical Chemistry (University
of New Zealand), L. H. Martin, Physics (University
of Melbourne), F. Lions, Organic Chemistry (Uni-
versity of Sydney).

Societies and Academies.

Paris.

Academy of Sciences, September 17.—M. Joseph
Boussinesq in the chair.—The president announced
the death of M. J. Violle.—P. Villard : The true colour
of clouds. It is generally admitted that the true
colour of clouds is white, and that the colour effects

observed are due to the coloured rays of the sun at

sunrise and sunset. From the results of twenty
years' observations the author believes that this is

not always the case and that clouds may possess a
colour of their own, not necessarily white, although
illuminated with pure white light. Variations of

colour have been noted during the disappearance and
re-formation of light cumulus clouds.—P. Sergesco :

The distribution of the characteristic values of the

nuclei of Marty l<i{x, y) ^A{x)K{x, y). — Antoine
Zygmund : The Riemann theory of trigonometrical

series.—Georges J. R6moundos : A property of

elimination and algebroid functions.—O. M. Tino :

The passage from the theory of the fundamental
Fredholm functions to that of tlie fundamental
Schmidt functions.—Serge Bernstein : The mathe-
matical demonstration of Mendel's law of heredity.

—

A. Petot : A characteristic difference between the

modes of action of front and back brakes. It is

shown that there is a fundamental difference between
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the action of front and back braking on a motor-car.

The latter arrests only the motion of translation

of the car ; in the former the brake also affects

the car's movement of rotation round the vertical.

—L. J. Simon and M, Frirejacque : The action

of dimethyl sulphate on salicylic acid, methyl sali-

cylate, and methoxysalicylic acid. Sulphonation and
methylation. In the absence of water, methyl
sulphate and salicylic react, giving three substances,

C,H,(OH){COXH,)SO,H, C,H,(OM)(CO,CH,)SO,CH„
and C\H,(OC.H,)(CO,CH,)SO,H. The trimethyl sul-

phonated derivative is not produced.—Ch. Courtot

and A. Dondelinger : Some new secondary ba.ses of

the indenc .scries.—Paul Dumanois : A method of

air-drying. A scheme for preventing the moisture in

air reaching absolute alcohol or petrol stored in bulk.

—F. Vincens : The aspergillomycosis of bees.

—

R. Herpin : Ethology and development of Nereis
caiulata.

Sydney.

Royal Society of New South Wales, August I.

—

Mr. R. H. Cambage, president, in the chair.—S. Dodd :

Cancer of the ear of sheep : a contribution to the
knowledge of chronic irritation as a secondary factor

in the causation of cancer in the lower animals.
Cancer of the ear is rather common in sheep in

Australia. Ears from 47 sheep so affected were
examined microscopically : 32 were found to be
definitely epitheliomatous ; 9 showed a condition
of chronic inflammation only, and 6 were in a pre-

cancerous stage. An affected sheep received alive

was kept under observation ; five months later the
middle cervical gland showed signs of enlargement.
Six months after receipt the sheep was killed and the
autopsy showed practically the whole of the ear to
be carcinomatous. The facts presented support the
view that a chronic irritation, naturally occurring,

may lead to cancer in the lower animals.—L. S. Cash
and C. E. Fawsitt : The estimation of cineol in

essential oils by the Coclcing process. The method
consists in mixing the oil with o-cresol in certain

fixed proportions and finding the freezing point of

the mixture. The method is more easily carried out
than any of the other methods usually employed for

estimating cineol. The results are at least as accurate
as those obtained in other ways and the accuracy can
be increased by taking into consideration the density
of the oil.—H. J. Hynes : Investigations by the late

C. O. Hamblin into the Helminthosporium disease

of wheat. Pathogenicity tests indicated that the
strain of Helminthosporium isolated from Marshall's
No. 3 wheat at Cowra in November 1920 is a true
parasite of the wheat plant, capable of causing a
" Foot-Rot " condition and also lesions on the leaves.

Seed from diseased plants when sown gave rise to
healthy plants. The " Foot-Rot " condition was
observed at Cowra in 1921 on 150 different wheat
varieties. Spores of Helminthosporium were found
on Slav rye, skinless barley, Hordeum murinum,
Brotnus inermis, B. sterilis, and spear grass.

Official Publications Received.

Mitteilungen der Nnturforschonden Gesellschaft iu Bern. Aiis dem
Jahre 1920. Pp. 1x4-17'.). Aus dem Jahre 1921. Pp. xlvi+320+12
Tafeln. Aus dem Jahre 1922. Pp. lxiv+171. (Bern : K. J. Wyss
Erben.)
University of California Publications in American Archseology and

Ethnology. Vol. 18, No. 9 : A Study of Bows and Arrows. By Saxton
T.Pope. Pp. 829-414+ plates 45-64. (Berkeley: University of California

Press.)
The North of Scotland College of Agriculture. Calendar, Session

1923-24. Pp. viii-f 12S. (Aberdeen.)
The North of Scotland College of Agriculture : County Ext«nsion

Department. Report on County Extension Work, 1922-23. Pp. 60.

(Aberdeen.)

Con>
nt Pi.
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•III, VoL 81 : Rapport .
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lotjr. New 8«iie«, Vol. 2S : Con*
Hocirty durtiiK the Porty-foarth

(London : WiUkuna and HorKBU.)

Diary of Societies.

HONDA y, OirtohKH lb.

RoTAL CoLLEGB OF SuBaKOMS or EvriLAKD, tt 5. — Prof. ><hattryrk!

NecroHiH.
iNHTiTUTF. or Marihb Exoihkxbs, Inc., at S.SO.—BxtnuMdinar.,
Meeting.

TUKSDAY, OcToiieB 18.

RorAL Socimr or Mbdicink, at &.—General Meetin^
KoYAL Phutoorapbio BociRTr or Obxat Bbitaik, ai 7.—J. (•. M
The Back Pngi^ of a NfWsjmiKT.

RoVAL Amthropolooical I.N8T1TUTB, «t 8.16.—Prof. K. Newb«:ry a: :

others: Discussion on T)>e Origin of Cultivated Plant*.

WEDNESDAY, October 17.

Royal Meteoroukmcai. Society, at 5.—Discuaaion on B PBpar by Sir
Napier Sliaw and Capt. D. Bruut : Towardu • Basis of MeteorolOKioBl
Iheory—Thirty-nine ArticleH of Condition for the Middle Atmosphere.

Entoiiolo<jical Society or London, at 8.

Royal Microscopical Society, at 8.—W. F. Charles: Peculiarities ta
the Development of the Anfa Foot—M. T. Denne : A New VariBbla
Light Screen for Use with the Microscope.—Prof. KkeodrmDBth Oliosh

:

Monocystides from the Eaithworms of Calcutta.

THURSDAY, October 18.

Royal Aeronautical Society (at Royal Sorit-ty of Arts), at 5.30.

—

tod Flight.

Dr. F. 8. Boas:
Squadron Leader R. M. Hill : The Mam

Child.Htudy Society (at Royal Sanitary lu--

Rome Aspects of the Departmental Repon
Institution or Electrical Encineers, at D.— Dr. A. Rus.sell: Pre-

sidential Inaugural Address.
Chemical Society, at 8.—R. G. W. Norrish : Stodies of Electro\-alenc7.

Part III. The Catalytic Activation of Molecules and the Reaction of
j

Ethylene and Bromine.
]

Society for Constructive Birth Control and Racial Pbocbbbs (at

Essex Hall), at 8.— Dr. Marie Slopes : Medical Contradictions and
Mistakes in Evidence in her Recent Case (Presidential Address).

FRIDAY, OcroBER'«19.

Royal College of Suroeons of England, at 5.—Sir Arthur Keith:
Hernial Formations of Developmental Origin which occur along the

Alimentary and Respiratory Tracts.

Institution of Mechanical Encineers, at 6.— Sir John Dewrance

:

Presidential Address.
Royal 1'hot(m;raphic Society of Orkat Britain, at 7.—A. Pereira :

In a Kinema Studio.
Junior Institution of Engineers, at 7.S0.—F. W.

(or Circulator) and its Application.

PUBLIC LECTURES.
SATURDAY, October 13.

HoRNiMAN Museum (Forest Hill), at 3.8a—Capt W. H. Dat.-

Telephony—a Popular Exi>osition.

University College, London, at 5.—Miss L C. Ward : The Ap])iK'.T.i

of Phonetics to the Curing of Si>eech Defects.

TUESDA Y, October 16.

University Colleob, London, at 5.80.—Prof. A. V. Hill: The Pres-nt

Tendencies and Future Compass of Physiological Science.

Gresham College, at 6.— Sir Robert Armstrong - Jones : Physc.
(Succeeding Lectuies on October 17, 18, and 19.)

WEDSESDA Y, October 17.

University College, Ixixdon, at 3.—Prof. E. G. Gardner: Problems of

tlie /(i/fDUi (Barlow Lectures). (Succeeding Lectures on October 24,

31 ; November 7, 14, and 21.)

Royal Institute of Public Health, at 4—A. Greenwood : Cancer and

the British Empire Cancer Campaign.
Kings College, London, at 6.30.—Prof. A. Dendy : The Biological

Foundations of Society. (Succee<ling Lectures on October 24, 31;

November 7, 14, 21, 28 ; December 5 and 12.)

THURSDAY, October 18.

King's College, London, at 5.80. —Prof. J. A. K. Thomson : The Function

of Scholarship.

SATURDAY, Octobkb 20.

HoRNiMAN MusECM (Forcst Hill), at 3.80 —Miss M. A. Murray : Tutankh-

amen and his Times.
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Scientific Papers and Books.

" Of making many books there is no end ; and

much study is a w^eariness of the flesh."

ONE of the problems which scientific investigators

have to face is that of the great mass of literature

with which they are supposed to make themselves

familiar before they proceed along the road in which

their interests lie. It is almost impossible in these

days to keep in touch with everything published, even

in a single department of science, by all the scientific

societies and institutions of the world ; and the result

is that the announcement of an interesting observa-

tion or experiment is frequently followed by a claim

for priority from another worker in the same field.

Creative work of the first order is of course very

rarely anticipated in this way, but determinations of

properties, measurements of values, observations of

structures, records of particular effects, and so on,

are often duplicated and sometimes lead to discussions

into which unworthy imputations are introduced.

Such publications as the International Catalogue of

Scientific Literature and the Royal Society Catalogue

are useful as guidance to what has been published on

various subjects or by different workers, and several

scientific societies pubHsh collections of abstracts

periodically, while the excellent Subject Index to

Periodicals issued by the Library Association pro-

vides a means of ready reference to the titles of many
papers worth attention. These and similar aids can-

not be neglected by investigators engaged in original

scientific work unless they are indifferent to what

has been done, or is being done, by others in the same

field. It is said that a government official who had

been largely responsible for securing a grant for the

International Catalogue of Scientific Literature once

asked a distinguished man of science whether the

Catalogue was very useful, and was astonished at the

reply :
" I do not know, because I have never used it."

Few people engaged in research are, however, so

original that they can afford to take this risk ; for,

like wise inventors, they realise that unless they know

what has already been produced they may waste

much valuable time in doing something for which no

claim for originality can afterwards be substantiated.

The numerous original papers which reach Nature

office every week in publications of societies and as

separate reprints, afford us an idea of the difficulty

in which every scientific investigator must find him-

self. We cannot attempt to do more than mention

a few points of prime importance or wide interest

selected from these papers ; for merely to give the

titles of them all would occupy several pages every
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week. Every paper received is, however, sent to a

contributor familiar with the general subject and not

likely, therefore, to overlook anything of outstanding

importance. Our columns of Research Items, and

short articles which follow them, represent the result

of such eclectic surveys of a body of literature which

increases in volume every week, and from which

limitations of space permit only a few specific points

to be described. Nothing more can be reasonably

expected in a general scientific newspaper such as

Nature, the main appeal of which is to the scientific

world as a whole and not to a specialised section of it.

It is even more difficult to decide how to deal with

the great mass of scientific books now published than

it is with papers. Within the past four weeks, for

example, we have received no less than 150 volumes,

almost all of which have distinct characteristics and

many of which merit extended notice, on account

either of the positions of the authors or the interest

of the subjects. It is obviously impossible, however,

for us to review more than a fraction of these volumes

without destroying the balance and the character of

our columns. Our monthly list of Recent Scientific

and Technical Books includes bibliographic details of

every book received, as well as of others, and this

should serve as general guidance to the various works

being issued on scientific subjects. By publishing

all these titles we are able to do for books what it

is impossible to undertake for single papers or memoirs.

As regards reviews, experience shows that those of

the essay type, which deal with the subjects of the

books broadly and descriptively, are most widely read,

and therefore serve the best purposes of both author

and publisher. Summaries of the contents of the

various chapters of a book, with comments upon them,

are more appropriate in prospectuses and advertise-

ments than in the columns of a journal which aims

at interesting its readers in the progress of science

generally, and not alone in the special portion of the

field in which they are themselves working. A review

should, however, be a judgment as well as a descrip-

tion ; for readers are guided by it in their decision

whether to add the book to their libraries or not.

Differences of temperament are sometimes responsible

for the same volume being praised by one reviewer

and condemned by another of equal authority. Some

reviewers are always kind, while others are always

critical, looking for faults rather than for points worthy

of commendation. To this class belonged the reviewer

who concluded his notice with the words " We have

not found any mistakes, but no doubt there are some."

If a book contains a large number of errors, probably

the best plan is to neglect it altogether. We prefer

not to print lists of such errors, but to send them
[

NO. 2816, VOL. I 12]

to the author or publisher, who is always grateful to

know of necessar)' corrections of this kind.

The authors who are never satisfied with the treat-

ment which their works receive arc those who >

elaborate theories, or assert new principles, u

suflScient knowledge to understand how untenable

their views are. If their works are not noticed, author^

of this type nourish the grievance that there is a

conspiracy of the scientific world against them. \\ \-

useless to publish a short notice stating that the work

has no scientific value or is fundamentally unsound.

What such authors expect are discussions in detail

of the points they raise, though no one eke would be

likely to be interested in such discussions.

From our point of view, the size of a book affords

no standard of the space which may appropriate! v

be given to it. Interest of the subject and distinc-

tion of the author are the chief claims to attention.

A slender volume may thus be more worthy of extended

notice in the form of an essay review than one of .1

thousand or more pages. With the best intention in

the world, however, space cannot be found for adequate

notice of all such works now published. Necessit\

.

and not inclination, determines what can be dealt with

in this way, and from the rest it is only possible to

select some for notice in our Bookshelf columns. What
we particularly desire authors and publishers to under-

stand is that the sending of a book for review creates

no obligation to publish a notice of it. /Vll that we
can undertake is to examine the book and to send it

to a reviewer with an invitation to contribute a re\iew

of a prescribed length, or to include it in a parcel of

books with a request to select a few of the best for

notice. The rest appear only in our monthly lists.

Even with these limitations, the congestion of

reviews and minor notices is always severe, and we

are never able to outrun the flood of literature which

continually threatens to overwhelm us. It would be

easy to publish every week an equal number of reNiews

and other notices to that included in the present

issue, and yet not exhaust the pile of books which

merit consideration. Critical minds may deplore this

abundance of printed pages, but to us it seems that

most of the books have some original characteristics

of style, substance or treatment, and we must confess

to a feeling of sympathetic regret for the authors whose

works have often to be dismissed somewhat summarily,

purely on account of considerations of space. They

should be as grateful as we are that leading workers

in all branches of science are willing to examine books

carefully, and to make some of the volumes subjects

of such interesting and useful notices as those which

continually appear in the columns of Nature, and are

represented by the reviews included in the present issue.
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The Scope of Science.

The Domain , oj Natural Science : the Gifford Lectures

delivered in the University of Aberdeen in 1921 and

1922. By Prof. E. W. Hobson. Pp. xvi + 510.

(Cambridge : At the University Press, 1923.)

21s. net.

DR. HOBSON'S important book falls into three

main divisions : the first consists of four lectures

and describes his general philosophical position, or

rather, as he would prefer us to say, his view of the

nature of science and its relation to philosophy ; the

second, being in fact the bulk of the book, comprises

fourteen chapters, giving a survey of the development

of scientific thought in all its main branches from

mathematics to biology ; the third, which is a sort of

epilogue, brings the book within the terms of the

Gifford Trust and deals with the limits of natural

science and religion : this is the last two chapters.

We will say a few words about each in turn.

Dr. Hobson's general view of the nature of science

agrees with that of Mach and Karl Pearson. He
explains it carefully and frequently, and arranges the

main substance of the lectures so that they depend on

this thesis and illustrate it. In this view a scientific

theory is "a conceptual scheme, designed by the

synthetic activity of the mind, working with the data

of perception, for the purpose of representing particular

classes of sequences and regularities in our percepts."

It has nothing to say as to the reality, or non-reality,

of anything behind phenomena, nothing as to efficient

or final causes. It is an intellectual shorthand, enabling

mankind to deal more and more economically and

effectively with the facts of perception which crowd

in upon us.

Dr. Hobson is very careful to remind us of the

implications of this point of view at every turn in his

argument, and it is especially congenial to his own

mathematical mind. For this reason he has been able

to give us an exposition of the doctrine, quite un-

exampled in England, if not abroad. Mathematics

obviously illustrate the thesis best, and he shows us,

e.g., how in dynamics the failure sharply to distinguish

the conceptual statement of scientific laws and theories

from statements as to percepts has obscured the true

nature of science. We can speak and think clearly

about a conceptual body moving in conceptual space

according to definite numerical specifications, whereas

there is no meaning in the assertion that a body moves

uniformly in a straight line in physical space. In the

same way Dr. Hobson quite rightly treats Einstein's

theory of relativity as a conceptual correction of the

Newtonian conception : not as a revolution and, above

all, not as a new philosophy.
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It was certainly a happy thought on the part of the

lecturer to turn his general argument into a sort of

generalised history of science, and a happy liberality

on the part of the Gifford Trustees which enabled them

to include it within the corners of their scheme.

Histories of science are much in the air just now, and

we are constantly seeing small popular books issued

on some aspect of the subject, generally biographical.

Here we have a survey by a master of the fundamental

science of all, who has for years interested himself in

general scientific development, and applies an acute,

impartial and cautious mind to a statement and an

estimate of all the leading theories, especially the more

recent, in physics, cosmology and biology. It is a

most careful and substantial work which will be of the

greatest service to future toilers in the same field.

For between the popular histories and the specialist

and the philosophical—of which this is an eminent

example—there is still a gap waiting to 'be filled by a

concrete, lively, up-to-date survey, such as Mrs. Fisher

attempted in the 'seventies and 'eighties.

Dr. Ilobson's survey requires careful reading, as it

has arisen from careful and thorough thinking and

writing. He passes from weighing and delimiting the

determinist physical schemes of science to a similar

comparison and estimate of dynamical theories. From
this to a discussion of the conservation of matter and

energy, a sphere which gives him scope for penetrating

application of his general theory. What is to be under-

stood by the statement that matter can be neither

created nor destroyed ? If we mean a substratum,

substance itself, not identified with any physical pro-

perties, but the bearer of them, we remove our principle

from all possibility of verification and make it a bare

philosophical assertion with no direct relation to the

world of percepts, outside the domain of natural

science.

This discussion is followed by a full account of the

recent electrical theories of the nature of matter and

of the various manifestations of radio-activity. Two
chapters discuss cosmical theories and Einstein ; four,

biology in general, the living organism, heredity, and

the evolution of species. In all, the same balanced

judgment is maintained, with the same readiness to

keep and inculcate an open mind towards the indefinite

expansion of scientific truth. Thus, while not accepting

the adequacy of any determinist scheme at our present

stage of thought, we are not to consider that there are

any barriers which will prevent " even larger tracts of

phenomena from being correlated with deterministic

descriptive schemes." In the realm of life, while

allowing full force to the contentions of Driesch and

the Neo-vitalists, he tells us that we must be prepared

to contemplate as a possibility that the ultimate
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answer to the question, " What is the distinction

between living and non-living matter ? " will be that,

within the categories of science as here expounded,

there is no final distinction.

One is not surprised to find in the application of

this theory of the nature of science to the question of

religion, or rather of theism, in the two concluding

chapters, that Dr. Hobson's attitude is frankly, com-

pletely and impartially agnostic. He examines the

various forms of theistic belief very briefly and points

out their difficulties. He also—and this is perhaps

the most valuable part of this section—indicates the

change which has taken place in the line of defence in

recent times. In pre-Kantian times the defenders of

theistic theories based them on evidences of design,

on the objective universe. This Dr. Hobson dis-

misses with the remark that those who argued from the

mechanism of the world to a Great Mechanic forgot

that the watchmaker has his material supplied ready

to hand : his design consists in the adaptation of the

given material to his own idea. The Great Mechanic

of the universe has to supply his own material, and it

is precisely in understanding the origin of the material

itself, the life itself, that the supreme difficulty hes.

The more recent arguments from design arise from the

purposive activities, thfe entelechy as Driesch names it,

of particular organisms, not from a general purpose in

the universe as a whole. The arguments which now
appeal most to mankind—apart from these purposive

activities of individual living beings—are the need of a

Universal Rational Mind to justify and act as a basis

to the general intelligibility of the universe ; and the

moral argument, that we need the conception of an

Ideal Being to supply the notions of value towards

which mankind is always striving, and which he does

not find in the humble origins of life towards which

scientific research is constantly pressing him. This

latter attitude dates in its modern prominence from

the work of Kant. On the former our author aptly

quotes from Dr. Rashdall :
" We cannot understand

the world of which we form a part except upon this

assumption of a Universal Mind for which, and in

which, all that is exists. Such is the line of thought

which presents itself to some of us as the one abso-

lutely convincing and logically irrefragable argument

for establishing the existence of God."

Here Dr. Hobson leaves it, being content in this part

of his argument, as in the rest, to state the rival positions

which he considers either that science has not yet

conquered, or that do not properly belong to science

at all. For his own view of science, as a man-made
scheme bringing together, clarifying and co-ordinating

our percepts for our own convenience of thinking and

applying our thought to action, a purely human
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3)71thesis is quite sufficient. The perceptual domain

is such that whole tracts of it, and processes in it,

are capable of description by rational schemes; amj

these schemes are so far justified by successes in tht

past that we can see no limit to their extension in the

future on the .same lines. These lines are, truthfil

observation, the simplest hypothesis which co-ordinatt >

the facts and verification by a subsequent return to

Nature. The progress which man has made in fr.

such schemes so far surpasses what he has ach.; . .

either in ordering his surroundings or improving his

own nature, that we are justified in treating it

index of his advance. It was the most remarj.

and permanent achievement of the Greeks. Its return

in the sixteenth centur\' marks the beginning of tht

modem world. Its dominance in the present ago

confronts us with our most serious problems and

inspires us with the strongest source of hope for their

solution. F. S. Marvin.

A Reconstruction of Polynesian Culture.

The BelieJ in Immortality arid the Worship of the Dead.

By Sir James G. Frazer. Vol. 2 : The BelieJ among

the Polynesians. Pp. ix 4-447. (London: Mac-

millan and Co., Ltd., 1922.) 185. net.

IN Polynesian mythology the god Maui, fishing in

the waste waters of primeval chaos, hauls up

the island world at the end of his line. It requires no

less skilful a fisherman to bring up again the Pol)Tiesian

world of savage life and custom from the chaos of

insufficient and scattered data embedded in travellers'

and missionaries' records. Sir James Frazer, by the

present volume, deserves to take his rank beside the

primeval fishers—though his work of rescuing a world

in dissolution must have been much less joyous and

probably more difficult than that of the earlier sports-

men. Those who know the immense difficulty of

extracting truth from amateur ethnographic material,

and of giving it scientific and literary form, will be able

to appreciate the industry- and genius contained in

this latest contribution of Sir James Frazer.

There is probably no more fascinating chapter of

ethnography than the life and customs of the Poly-

nesian islanders, as they were before European con-

tamination. The present volume is the best all-round

picture of Polynesian life available, for here, as in his

other books, Sir James Frazer gives more than he

promises. The title indicates that the research will

be concerned with native beliefs in immortahty and

with the worship of the dead. In order not to tear

the subject out of its context, however. Sir James

describes the Poljnesian ideas of the next world

against the background of their religious and magical
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creeds, and these again he places within the setting of

tribal life, not forgetting to give us a picture of the

physical environment.

Thus, in one archipelago after the other, we receive

a vivid though fleeting vision of the lofty volcanic

peaks, the forest-clad slopes, and the shaded coral

beaches where clearings, smoke, palm plantations, and

gabled roofs indicate the sites of villages. We are

then led over the settlements, shown the eager gardeners

and the skilled fishermen at work, the talented and

industrious artists carving and decorating various

objects with their fantastic designs, the indefatigable

manufacturers weaving mats, shaping and polishing

stone implements, building canoes, and erecting huge

houses. They are doing all this, in pre-European

times, with the aid of stone implements only, without

the help of any metal. We see the adventurous sailors

setting out on some distant expedition, whether as a

semi-religious, semi-dramatic company of wandering

performers in the Society Islands, or as a formidable

raiding party in Samoa, or as a trading expedition

from Tonga to Fiji. We are shown some of the strange

and licentious customs of the South Sea Islanders,

where a natural exuberance and a touch of artistry

redeem them of their cruder features. The ceremonial

and festive Hfe of the islanders, culminating in the

Areoi performances of the Otahitians, is recorded here

in a very complete manner, and the critical caution

and constructive talent of Sir James allow us to learn

all that is genuine and true about these institutions of

which much must, alas, remain for ever a mystery.

It is impossible to summarise briefly this masterly

account of Polynesian civilisation, giving due con-

sideration to the differences as well as to the similarities

between its various branches. The great uniformity

of this culture is indeed rerriarkable in a people scattered

over a wide area in small and isolated communities.

Linguistically they are so alike that one must speak,

as Sir James does, of one Polynesian language with

dialectic varieties. In social organisation they show

a remarkable uniformity in structure, with their

permanent village communities, with the simple system

of kinship terms and the institution of social rank,

hereditary and hedged round with taboos and cere-

monial observances. Rank gives also political power

in a highly developed chieftainship or kingship carried

almost to deification. In economic pursuits they are

similar, cultivating the same staple plants (taro, sugar-

cane, bread-fruit, kava, and palm), and showing the

same gaps and developments in arts and crafts.

But, for the student, the differences between the

various Polynesian branches are quite as important

as their similarities, and the present volume will be

of special value and interest just because it does not

NO. 2816, VOL. I 12]

lump all Polynesians together, but gives a series of

monographs, on the Maoris of New Zealand, on the

inhabitants of the Tonga archipelago, on the Samoans,

the Hervey Islanders, the Otahitians, the Marquesans,

and the Hawaiians.

In each chapter, the local beliefs in immortality

occupy a dominant position, though always kept in

proper proportion within the general picture. It

would be useless to summarise each type of Polynesian

afterworld. Like their customs and institutions, like

their decorative art and mythology, the paradise of

these natives is at the same time fantastic and beautiful,

quaint and romantic. Born of hope and fear and human

presumption, as all such beliefs are, it is a dream-

land built up on the pattern of this life, improved and

yet formidable, attractive and yet never really desired.

There is no doubt that the beliefs in human im-

mortality, together with the fear of the dead and the

hope of their beneficent intercession in earthly affairs,

have been among the most important moulding forces

of human religion. The chronicles of these beliefs,

ranging over the whole world and over all levels of

civilisation, which Sir James Frazer is now giving us

in one volume after the other, will rank among the

most important documents for the study of compara-

tive religion. For the present, Sir James, engrossed

in the quest of the immortality of all the peoples of

the world, seems to be oblivious of his own : in this

descriptive volume, as in the previous one on Australia

and Melanesia, he wisely resists the temptation to put

forward brilliant theories and daring hypotheses. But

those who know Sir James's method realise that before

framing any theory he has to study the facts, to collect

world-wide material, and examine it by the compar-

ative method. Collected with the author's width and

depth of outlook, with his unrivalled grip of sources,

and his genius for an all-round presentation, it is given

out to scholars, who will thus have before them all the

facts bearing on this problem of highest importance.

But all anthropologists hope, of course, that there will

come a last and crowning volume in this series, in which,

as in the fourth part of his " Totemism and Exogamy,"

Sir James will develop another of his theories which

have so greatly influenced modern humanistic thought.

The Rise of Civilisations.

The Cambridge Ancient History. Edited by J. B.

Bury, Dr. S. A. Cook, F. E. Adcock. Vol. i : Egypt

and Babylonia to 1580 B.C. Pp. xxii -f- 704 -h 12 maps.

(Cambridge : At the University Press, 1923.) 355. net.

THE most valuable and scientific part of this work

is the first sixth of the volume, by Prof. Myres,

which is an elaborate correlation of Tertiary geology,

Q I
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climate, conditions of life, and movements of races.

Though the detail might be gleaned elsewhere, the

realisation of the manner in which each change con-

ditions others, the presentation of the continuity of

this pre-history, and the living sense of the realities of

existence, put plainly to the reader the complexities

of tracing the history of man. Such a mass of detail

cannot be at all a final statement ; the knowledge that

has been gleaned in the last fifty years is much too

fragmentary as yet. We can welcome this as a piece

of courageous charting, which will show where the

blank places lie, and make us realise the value of

scattered items which may be fitted into place.

Above all, Prof. Myres has the historical sense which

is needed for success in interpreting the facts of an-

thropology and archaeology. His attitude about some

essential matters may be noted. He accepts fully the

production of skull form and features by conditions

of food and life, yet also accepts the racial character

of skulls. The waiting problem is that of the time re-

quired to alter racial types under different conditions
;

this is not touched on here, for the good reason

that there has been no general study of it as yet,

although it is at the basis of anthropology. He accepts

the unity of European and Mediterranean changes of

level in glacial times ; and he takes the longer scale

of human relation to glacial epochs, as according

better with evidences from the Nile. He regards the

Mousterian work, of the third glaciation, as having

been annihilated by the Aurignacian people arriving

from the S.W. The Solutreans he accepts as coming

from the N.E. steppe, perhaps derived directly from

Acheulean workers, and flowing across Europe, forming

the earliest people of Scandinavia, passing down into

Egypt, and also southward to Susa. Thus the unity

of culture in these regions is accepted. The^J^psian

was a ruder style, originating in North Africa and push-

ing up as far as Belgium, leaving kitchen middens,

which point to a communal habit. The Magdalenian

people are regarded as only an Atlantic branch of the

Solutrean in a harsher climate ; but the appearance

of that type of work in Egypt seems to show that it

was not so local, and would be due to a definite move-

ment of a people.

Coming to later times, the Highland or Alpine people

are postulated as extending over all the mountainous

region from Armenia to France. When we look at

the various races already pushing about in the world,

it would be incredible that along two thousand miles

of unfavourable country one race should persist

without spreading down into better lands on both

sides. The type is here derived from the food con-

ditions of a forest people who lived mainly on fruits

and roots. The principle of skull type being conditioned
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by climate and food seems the only explanation <'t

the similarity of Alpine people, and we may talk u\

an Alpine type, while by descent the people mijilu

belong to a dozen different races living in the neighbour-

ing plains. This mountain life appears to conftr

dominant qualities on the people, when mixed with

other races. The so-called Armenoid is supjKtscd v

have come from the Asia Minor plateau ; bui

type depends on mountain life, why should ii n •

equally have grown in the Lebanon or North Syria ?

The supreme value of pottery as archaeologi(al

evidence is lovingly expounded in two pages, after

which there is a careful account of the Lake culturt-,

the Danube peoples, Anau and Susa, the Mediterranean

culture, the Beaker folk, the Bronze users, and the

Halstatt age, explained by several original maps.

This work has laid down the first stage of a sciencf,

by forming a continuous and consistent scheme ui

the whole, by which each fresh detail found will ha\c

its value as confirming or correcting this framework

of our conceptions.

The other chapters which deal with the age of

artistic and written records are sound statements of

what is now known, and accessible in other works.

The most original parts are on the early Babylonian,

by Prof. Langdon, and on the early Aegean, by Mr.

Wace. In a volume so crowded with detail there

must be many differences of opinion, which it is im-

possible to note here. The treatment of historical

material in general does not freely sacrifice it to the

internal consciousness of the German school. We
may note in passing that glass was not an Egj-ptian

invention, but was very rarely introduced from some

outside source during thousands of years, before it

became suddenly ver)' common after the conquest of

Syria, 1500 B.C. Glaze was kno^^'n from the earliest

prehistoric age in Egypt, but it is not likely to have

been invented by that culture. The long priority of

Sumer and Elam before the civilisation of Eig^-pt is

well stated by Prof. Langdon.

However much work the writers have put into this

book, they have been crippled by the editors not

allowing illustrations. The ideal of the publication

is far too literary. Even the age of Acts of Parliament

needs some material representations to understand it,

and to write of times in which the whole evidence is

material, without using any illustration, is dancing

in fetters. It would be as practicable to write of

palaeontology without a figure of a fossil, or of geometry

without a diagram. The salvation of this work would

be to issue an explanatory- volume of small figures of

ever)'thing named here, and in a second edition put

in numbered references to the figures.

W. M. F. P.
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The Genetics of the Fowl.

Heredity in Voultry. By Reginald Crundall Punnett.

Pp. xi + 204 + 12 plates. (London : Macmillan and

Co., Ltd., 1923.) 105. net,

MODERN genetics is founded in great measure

upon the results of experimental breeding

work with material which, in the opinion of the average

stock-breeder, cannot be regarded as a " real " animal.

To him, Drosophila melanogaster , and all that pertains

thereto, is far too remote to have any bearing upon the

peculiar problems of the man who raises stock for profit.

He does not understand why Drosophila is unique as

genetic material. The experimental biologist must

have an animal with few and heteromorphic chromo-

somes ; it must be easily and cheaply kept under

laboratory conditions ; it must exhibit a very varied

characterisation and it must breed rapidly, producing

large numbers of offspring in each generation.

It has to be confessed that to the breeder of pedi-

greed stock, the geneticist has but little to offer that

can be applied with profit to the art of breeding speci-

mens of the established breeds—and this is the occupa-

tion of the most successful breeders. The breeder

has drawn up his own standards of excellence, usually

in absolute ignorance of the scientific principles which

undoubtedly underlie his art, often indeed in direct

defiance of these principles, and has set himself the

task of attaining them. In many cases he has suc-

ceeded, and it may be accepted that the success of the

makers of the modern breed of domesticated animals

must have been achieved by methods which were

not violently in discord with the principles of heredity

which have been disclosed comparatively recently by

the geneticist. But these principles were in operation

long before the geneticist discovered them, and it was

not to be expected that their discovery would result

in any profound modification of the breeder's practice.

Certainly, the science of genetics can offer to the breeder

of pedigreed stock the means of interpreting his suc-

cesses and his failures, but it is to the creator of new

breeds, to the improver of the old, that it can promise

most. It can ofler more to the breeder of highly fertile,

quickly-reproducing stock than to the breeder of cattle

or sheep.

Moreover, since at the present time almost the

entire weight of the modem chromosome theory of

heredity is carried by the. dipteran Drosophila, the

British geneticist is seeking other suitable experimental

material. The organisation of the National Poultry

Institute has provided him with a unique opportunity

of employing the fowl : there can be no better material

for the geneticist working in a research institution,
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the function of which is to aid the breeder in the solution

of his problems. Research is being more and more

concentrated in institutes, and above their doors the

slogan " Knowledge for its own sake " is not inscribed.

In such institutes it is necessary to use material

with which the community at large is acquainted, so

that its co-operation may be secured, and after all, the

study of the phenomena of inheritance in the fowl is

equally as thrilling as that which centres around

Drosophila. The geneticist cannot readily aid the

fancier who is dealing with characters so fine that from

the point of view of genetics they demand an outlay in

expenditure and meticulous attention by no means

commensurate with the theoretical value of the results

likely to be obtained ; but his interests coincide with

those of the utility poultry man who is eagerly demand-

ing knowledge of the mode of inheritance of such

characters as fecundity, broodiness, egg-colour, and

fertility. The geneticist can, in using the fowl as his

material, add considerably to our knowledge of the

principles of heredity, and at the same time can bring

much-needed assistance to a most worthy section of

the community.

Indeed it was with the fowl that Bateson, more than

twenty years ago, first showed that the principles

enunciated by Mendel, then newly discovered, applied

to animals as well as plants. It is certain that had

the work of Bateson and Punnett, which immediately

followed this, been properly appreciated and adequately

financed, the present position of British genetics and

of the science of genetics applied to animal breeding

would have been very different to-day. It is true

that Prof. Punnett has been carrying out experimental

breeding work with poultry for twenty years, and that,

as his book indicates, he has made most valuable

contributions to our knowledge of the genetics of

the fowl ; but what he has done is but a fraction

of what he could have done, had he not been em-

barrassed by insufficient material and inadequate

accommodation.

It seems that at last Prof. Punnett's difficulties are

to be removed, for under the auspices of the National

Poultry Institute he is to be given the opportunity

of carrying on his work under satisfactory conditions.

At one time it seemed as though the scheme would fall

through, for the response to the appeal for subscrip-

tions towards the funds of the Institute was somewhat

tardy. His book appeared most opportunely and

greatly strengthened the appeal of the leaders of the

poultry industry in England. It showed clearly what

had been done by the geneticist working under diffi-

culties, and provided a vision of what could be done

when these difficulties were removed. Its reception

by the poultry breeders of the country provided an
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indication of the eagerness with which the " practical
"

man is turning to the man of science for information.

To the poultry-breeder this book is indispensable, for

it gives a concise picture of all that has been done by

the geneticist working with poultry up to the end of

1922, and no poultry-breeder can afford to disregard

the facts with which the book is crammed. To the

biologist the book will have a different interest : it

will serve as a landmark in the history of the genetics

of the fowl, for in tlie next decade great advances are

due. In America, in Australia, in Russia, and in

Britain, much concentrated experimental breeding

work is in progress. The phenomena of linkage are

now being investigated, but owing to the greater

complexity of the chromosome constitution—there

are seven large pairs and at least nine small pairs of

chromosomes, it appears—it cannot be expected that

progress will be as rapid and spectacular in the fowl

as it has been in the case of Drosophila. To those of

us who are working with the fowl this book is a great

stimulus : Prof. Punnett's 1933 edition shall bear

witness to what the geneticist can do, given opportunity.

F. A. E. C.

Essence and Existence.

Scepticism and Animal Faith : Introduction to a

System of Philosophy. By George Santayana. Pp.

xii+314. (London, Bombay and Sydney: Con-

stable and Co., Ltd., 1923.) 125. net.

The Life of Reason : Or the Phases of Human
Progress. By George Santayana. Second edition.

In 5 vols. Vol. I : Introduction and Reason in

Commonsense. Pp. xix + 291. Vol. 2: Reason in

Society. Pp. viii + 205. Vol. 3 : Reason in Religion.

Pp. ix + 279. Vol. 4 : Reason in Art. Pp. ix + 230.

Vol. 5 : Reason in Science. Pp. ix + 320. (London,

Bombay and Sydney : Constable and Co., Ltd.,

1923.) 85. net each vol.

MR. SANTAYANA has a wonderful gift of expres-

sion and writes with a distinction and charm

which are an unending source of delight. Yet he

leaves his readers with a strange unsatisfied feeling

not free from .a touch of resentment. He is a true

poet, who can write prose with all the rhythm of verse.

Born in Madrid of Spanish parents, he tells us that

he has chosen our language for his literary expression,

though it is not his native tongue, because he con-

siders that so far as containing truth is concerned

one language is as good as another, and he prefers

ours. Also, what is truly admirable in a philosopher,

he finds it adequate. When we read, however, his

sustained but pleasant and well-balanced soliloquising,
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we cannot but wonder why he should suppose tliai

we are interested in his want of interest in wliat

interests us. Yet this is the whole burden of his

philosophy.

Mr. Santayana told us in a recent book that when th<

War came it found him at Oxford, and he remained

there, apparently because he could look on without

taking part, indifferent to the result, and comparative!)

undisturbed. He was content to leave the issue \u

the statesmen and soldiers ; the folly and the wickedness

of it might sadden him, but his care was that it should

not attach him or invade his philosophic calm. In

the same spirit he now contemplates the scientifu

revolution in mathematics and physics which has

produced in our time an intellectual upheaval. It

interests him, of course ; he thinks it may mean that

he is living to see the emergence of a new concept of

nature, a new cosmology, comparable with those of

Heracleitus, Pythagoras, or Democritus, but as a

philosopher he has no part in the matter, and the

issue, whatever it be, will not disturb him. He
glories in the fact that he does not understand the

new principle and is easily and comfortably warned

off the attempt to understand it. He knows he has

not the technical equipment of the mathematician,

and so he must and will accept the new discovery

whenever the mathematicians and physicists tell him

they are agreed.

It is possible there are many students of science

who will heartily approve this maxim of the aloofness

of philosophy from all actual scientific research. It

seems to express exactly what the great scientific

leaders of the nineteenth centur>' were always insisting

on, the positivity of physics, the speculative nullity

of metaphysics. Gladly will they respect the morahs-

ing, soliloquising, mysticising philosopher, especially if,

like the author we are considering, he be endowed

with poetic genius, so that he will not interfere with

the stem experimental work in which science is engaged.

But if that ideal would suffice for the last century

it fails utterly to satisfy the present. The coming

of the theories of relativity has changed the whole

aspect of the scientific world and the whole attitude

of men of science to philosophy and of philosophers

to men of science. Science and philosophy are now

engaged in a conjoint undertaking, the adaptation

of the human mind to a new cosmogony forced upon

it by the necessity of fitting experimental facts into

natural conceptual frames.

What then, in the present state of our science, has

Mr. Santayana to tell us which is positive ? What is

the substantive part of his contribution ? He has

something \tTy definite to say, and whether he knows

it or not, and whether he cares that it should be so
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or not, it proves to be singularly in accord with the

significance and direction of the new scientific theories.

He tells us he is a materialist, but adds that it may
be he is the only philosopher who is. All that this

seems to mean is that, with Spinoza, he seeks the unity

of the world in an objective and deterministic principle

rather than, with Leibniz, in a subjective and creative

principle. He is no more materialist in the ordinary

acceptation of the term than Spinoza is atheist. His

theory, however, merits the attention of experi-

mentalists.

His theory is that " existence " is not a datum.

We can have no image of it and no idea of it. We
accept it with " animal faith." What is " given " to

the mind in knowledge is not the existence of objects

but their essence. This is true of the mind itself, of

the cogito ergo sum, equally with the objects of the

physical world. Essence is not a subjective eject

:

it is objective in the fullest meaning of the term.

This rejection of existence as a datum is of special

significance in philosophy, for it serves to separate

Mr. Santayana from the realists with whom his

" materialism " would seem naturally to associate

him, from those who, like Prof. Alexander and Prof.

Lloyd Morgan, insist on the importance of assuming

the existence of the non-mental world, even though

it may need to be accepted " with natural piety."

But it is of peculiar significance in science ; for if

Einstein and the orthodox relativists are right, science

has no longer any use whatever for this relic of an older

world-view and its pious preservation is a superstition.

Santayana's doctrine therefore, which does not reject

existence but denies that it is a datum and excludes

it from knowledge, is singularly in accordance with

the theory that in physical science we are not con-

templating absolute existence but co-ordinating

phenomena by means of invariants. The " animal

faith " which makes us believe the existence of a

datum is not the philosophising will to believe or

reason for believing : it is the ordinary man's intuition

or instinct.

What then is essence, or rather what are the essences,

w'hii h Mr. Suntayana presents as the objective reality

of things known ? To the philosopher it is perhaps

enough to say that they are the Platonic Ideas inter-

I)rti((l in a modem way, a concept which recalls

Croco's cTesthctic images, except that essences are not

the creations ol a fantasia, or the expressions of

intuit idiis, hut passively discerned objects. We are

iTiorc intert'sled, however, to know what is their status

in .s( icnre. They are, \sc ,ir< told, the indispensable

terms in the perception of matters of fact and they

render transitive knowledge possible. They are dis-

tinguished therefore from " bits of sentience " or pure
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sense-data, on one hand, by their external reference

and from existents or pure existences, on the other

hand, by their relatedness. The value of the doctrine

to science is then that it takes us behind all such

philosophical distinctions as primary and secondary

qualities, universal and particular ideas, abstract and

concrete terms, giving us at once what is ultimate

in the reference to reality. Mr. Santayana takes as

an illustration the colour quality " yellow." I may
see a buttercup, the intuition is then a sensation ;

or I may see it with my eyes shut, it is then an idea

or a dream ; or I may see it with my eyes open when

there is no buttercup there, then it is hallucination.

Whatever be the difference in the mode of apprehending

or in the object of reference, the essence yellow is

one and identical.

To see the relevance of this theory to scientific

research we have only to recall the endeavour of Mach

to construct science out of the relations of sense-data.

Mach found he had to fall back on a quite arbitrary

hypothesis of parallelism. How different his task

might have appeared had he had this conception of

essence. His difficulty was to get to existence, and

this demands belief. If, on the contrary, with Mr.

Santayana, we start from the realm of essence, which

demands no belief, we may at once find conclusive

reasons for believing that sundry intuitions of parts

of it exist in fact. This discrimination of essence

brings too a wonderful clearness to the comprehension

of the nature of scientific research. All data and

descriptions, all terms of human discourse, are essences,

inexistent. Existence is an intuition, inexpressible,

not knowledge but ignorance, a purely animal faith.

The distinction cuts science free from all the per-

plexities and antinomies which arise when reality

is identified with existence {e.g. the non-existence

of the past and future, the inextensiveness of the

present).

Having expounded this important distinction of

essence and existence, Mr. Santayana then proceeds,

somewhat to our surprise and with at least the appear-

ance of complete inconsistency, to select from the

essences the philosophical concept of substance and

the naturalist concept of matter to be the foundations

of his new Jerusalem, a system of philosophy which

we are led to expect is shortly to appear. We look

forward to it with flccj) interest, for the present intro-

duction shows him inspired with a new vision and

emboldened to undertake constructive work. His

book closes with a critical epitome of the history of

modern philosophy in which, except Spinoza, each

leadin- philosopher is pelted with cpi-i.iins, and

iroui« ally dismissed.

H. WiLDON CaRR.
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Evolving Biology.

Outlines of Evolutionary Biology. By Prof, Arthur

Dendy. With Glossary of Technical Terms. Third

edition, revised and enlarged. Pp. xliii + 481.

(London : Constable and Co., Ltd., 1923.) 165. net.

WE extend a welcome to this revised and enlarged

edition of an exceedingly useful book, which

has been a favourite since it was first published some

ten years ago. It is an introduction to the study of the

principles of biology, well thought out by a teacher of

experience, who has himself made important contribu-

tions to the science. There are five parts, dealing with

the following subjects : the structure and functions of

organisms and the cell theory ; the evolution of sex
;

variation and heredity ; the theory and evidence of

organic evolution, with particular insistence on adapta-

tions ; and, finally, the factors of organic evolution.

What gives the book its particular merit, in addition

to the indispensable qualities of lucidity and good

judgment, is its concreteness. Prof. Dendy is always

bringing the student into touch with concrete examples

which illustrate the principles discussed and enable

the reader to get a firmer grip.

There is throughout the book a scientific good humour.

Thus when the author is discussing such a thorny

question as the transmissibility of individually acquired

somatic modifications, he is temperate in his language

and judicial in his survey. He does not dogmatise and

he does not suggest that the only tenable position is

L^amarckian ; and yet he is not in the least wobbly, as

this quotation may show.

" On the whole, then, the available evidence seems

to indicate that suddenly and exceptionally acquired

characters, such as mutilations, are occasionally but

only rarely inherited to such an extent as to be recog-

nisable, while, on the other hand, characters which are

due to the continued action of some external stimulus,

extending perhaps over many generations, in the long

run become so firmly impressed upon the organism

that they affect the germ cells as well as the somatic

cells and thus become truly blastogenic."

We happen to think that this is a misinterpretation

of the evidence, but our point is that Prof. Dendy puts

the problem before the student in an eminently fair-

minded fashion.

The author wishes good speed to the investigators of

the chemical and physical processes that go on in the

living body, but he denies that the formulae of chemistry

and physics can be made to cover all the phenomena

of life.

" We may, perhaps, beheve that, as living matter

became more and more complex in its structure, it

entered progressively into new energy relations with its

en\'ironment, which became more and more unlike
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those exhibited by inanimate matter, until at 1<

they passed in some respects altogether bcyonc
reach of chemical and physical explanations."

This apf)ears to us to be, on the whole, the s( icntifn

position at present, though the wording is a little sugges-

tive of the idea that mind is a resultant of complexi-

fying proteins and energy-relations, which is absurd, a>

Euclid used to say when he was tired. Moreover, it is

open to question whether there is any " inanimate

matter " anywhere. But what we wish to say is this,

that if we shared Prof. Dendy's non-mechanistic views,

as we do but more also, then we should not entitle a

chapter " the mechanism of evolution." The point

is that evolution transcends mechanism, and, if that

is so, it is a pity to say mechanism when you only

mean modus operandi. For there can be no doubt that

if one says " mechanism " often enough in reference to

vital processes, people will end in beheving us, and we

shall believe it ourselves !

We have referred only to a crumpled rose-leaf, for

we really think that the book is as good as any book

has a right to be. It is singularly attractive in every

way—beautifully printed, with many interesting illus-

trations of great interest ; and it is a personal deliver-

ance. Most alteration, naturally, has been made in

the part dealing with heredity. There is a valuable

glossar)', but we think it was a psychological mistake

to put it in the forefront of the book. What a thorny

hedge to these fair pastures !

Natural History of Pheasants.

A Monograph of the Pheasants. By William Beebc.

In 4 volumes. Vol. 4. Pp. xv-f-242 + 23 coloured

plates -1-27 photogravure plates + 6 maps. (London :

H. F. and G. Witherby, 1922.) 12/. 10s. net.

THE fourth and final volume of this great

Monograph 1 treats of the golden pheasants

(Chrysolophus), the bronze-tailed peacock pheasants

(Chalurus), the peacock pheasants (Polyplectron), tl.t-

ocellated pheasants (Rheinardius), the Argus pheasant-

(Argusianus), and the peafowl (Pavo).

These groups comprise forms of surpassing beauty

of plumage and remarkable habits. The life-histories

of a number of the species treated of were previously

unknown, since no ornithologist had ever penetrated

the remote fastnesses in which their lives are spent,

while in the case of others much remained to be learned

.

Mr. Beebe's researches have lifted the veil which has

hitherto masked the ways of many.

To the illustration of the seventeen species and sub-

species here described, twenty-two coloured plates

' Previous notices relating to this Monograph appeared in Natl>e, vol.

102, p. 302 ; vol. 107, p. 235 ; and vol. no, p. 105.
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are devoted ; twenty-seven exquisite ,
photogravure

plates depict their haunts, nesting sites, courtship

and dancing' places ; while a series of maps illustrate

the geographical distribution of all the forms.

Regarding the two species of Thaumalea, the golden

and Amhersts' pheasants, though both have long been

familiar in captivity or in a semi-domesticated state,

yet little or nothing was known of them in their native

haunts. This is well illustrated by the case of the

former bird. Although this beautiful species has been

kept in captivity for centuries (even prior to 1747 in

England) yet in a wild state probably no other pheasant

was so absolutely unknown to naturalists. Mr. Beebe,

however, succeeded in penetrating the bird's exceed-

ingly remote retreats and gives a graphic account of

its home-life in the deep rugged mountain forests of

Central China. Here he witnessed its wonderful court-

ship, in which the gorgeous ruff of the male plays an

important part, but all his endeavours, however, to

find its nest were unavailing, and it still remains to

be discovered. The same great difficulties were

experienced in the search for the Amhersts' pheasant.

For many days the bird remained but a phantom,

until at last a glimpse of " its royal self " was pre-

sented in its remarkably fine home in the forests on

the frontier of Yunnan and Burma, where it haunted

the steep sides of lofty valleys traversed by rushing

torrents. Here the author saw the cocks in all their

glory of ruff and body-plumage, and beautiful beyond

description. Apart from the pleasure of recording

their actions, Mr. Beebe was not able to add much

to the little already known, and failed to find a nest.

From discussing the typical pheasants the author

proceeds to treat of those of the Argus group (Argus-

ianinse), commencing with the bronze-tailed peacock

pheasant (Chalurus). This genus includes two species

which are confined to the Malay States and Sumatra

respectively. Both are rare in their native haunts

and in collections, and have never been kept in captivity.

Practically nothing was known of their life-histories

prior to the author's investigations. The Malayan

species (C. inopinatus)—" a true bird of the wildness
"

—inhabits the dense jungles of the central mountains

of the Peninsula. Hitherto the knowledge of this

species has been derived from skins, and many days

passed after Mr. Beebe reached its haunts, which

ranged from humid dark ravines to summit ridges

where warmth and brilliance prevailed, ere he was

able to catch even a glimpse of the bird. Eventually

he came across a party from which he secured a speci-

men, and was shown a nesting site on the side of a

rocky defile. The Sumatra species (C. chalurus) is

an inhabitant of the interior of that great island,

where no white man has seen it alive.
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The peacock pheasants (Polyplectron) are ornamented

with many gorgeous metallic eye-spots, which are

most developed in the male and are displayed by

him during courtship. Mr. Beebe found the grey-

backed species {P. bicalcaratum bicalcaratum) occurring

singly or in small families among the mountains of

Burma and Western China, where they are shielded

by terrible growths of thorn cane. They seldom fly,

but skulk through the jungle in the day-time and

roost on trees at night. Once the haunts were dis-

covered they were found to be not very uncommon,

and their courtship, one of the most remarkable among

birds, was seen to commence with a lateral display,

although the climax was reached in a wonderful frontal

performance in which every ornament of the male's

plumage was brought to bear to influence the little

female. The Malay species {P. malaccensis) is a native

of lowland jungle where it is well guarded by a myriad

tropical terrors which rise at every foot to dispute

advance into its domain. It proved to be the most

difficult of the Malay pheasants to locate. Day after

day the search had to be given up, and it was only

when Mr. Beebe resorted to tracking by himself alone

that success came, and even then he had to fight his

way and suffer much for even a brief peep of these

splendid birds. At last, however, in a land of dreadful

silence, leeches, sand-flies and mosquitoes, he found

the objects of his search in fair numbers. The Bornean

species (P. schleiermacheri) is a native of the hilly

jungle near the centre of the island. Of this species

the author was only able to obtain a handful of feathers

from a bird trapped by a Dyak, nor could he learn

anything trustworthy about this pheasant from the

natives, who are well versed in all the other species.

Hence he concludes that it must be exclusively un-

common. Of the three other species of this genus,

P. katsumatce, P. napoleonis, and P. bicalcaratum

germaini, he was unable to visit the haunts in the

Islands of Hainan and Palawan and in Cochin China

and Siam, but he gives accounts of their histories so

far as they are known.

The ocellated pheasants (Rheinardius) are large

birds as strange in appearance as they are rare and

mysterious in life. Their general characters unite

them closely with the Argus pheasants, but they are

much less specialised. Like them they have the

remarkable habit of clearing small tracts in forests

as arenas for their displays. Two forms are known.

The Annam species {R. ocellatus), a magnificent bird,

has a singular history, for its identity was founded

on several feathers, from an unknown source, dis-

covered in the Paris Museum prior to 1856 ; but it

remained undescribed, and it was not until 1882 that

a specimen procured by Commander Rheinart set
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all doubt at rest as to its distinctness. Very few

examples have been obtained from its haunts in the

dense mountain forests which separate the Laos

country from Annam—a region which is inhabited

by semi-savage tribes. The Malay species {JR.

nigrescens) is also very rare, and only a few specimens

were procured among the central mountains of the

Peninsula. Mr. Beebe tells us that it is the most

mysterious of all the birds of the Argus group. He
lived in their neighbourhood, heard their calls, found

a dancing arena of an individual that had met with

disaster, and yet, after weeks of search, he never

caught a glimpse of the bird itself.

The Argus pheasants (Argusianus), of which three

species are known, Mr. Beebe regards as being in many
ways the most extremely ornamented and specialised

members of the pheasant family. The adult males

measure six and a half feet in length ; two-thirds of

this is taken up by the central tail-feathers, while

" the ocelli on the secondaries are marvels of design

and shading, resembling marble-like spheres revolving

in separate sockets, and all with bright lights as

exquisite and effective as if carefully planned for some

exact and delicate purpose." The evolution of these

" eyes " is illustrated in one of the coloured plates.

The males make, and keep clear, large dancing areas

in which they call the females and where they show

off their marvellous frontal displays. Regarding the

Malay species {A. argus) and the Bomean bird (A.

gnayi), the author tells us that few white men have

shot or seen them in their wild homes, owing to the fact

that " no deliberate attempt has been made to circum-

vent the birds, or to adapt one's approach to the

peculiarities of life habits." Hence he was very anxious

to make as thorough a study as possible of these marvel-

lous creatures. At first he was pessimistic, being told

that he would not be able to get further than hearing

the birds. Many of their habits are affected by their

curious practice of creating special places—a cleared

arena about three yards in diameter—in the forest

jungle, where the male displays before the female.

Mr. Beebe found that it was here alone that he could

observe the birds, and, having made good use of this

discovery, he has been able to give elaborate descrip-

tions of what he observed. The third species, the

double-spotted Argus pheasant {A. hipunctaius), is

only known from a portion of a feather, without a

history, found in the British Museum in 187 1. This

differs so decidedly from any corresporiding feather

in the known species, that the author has little doubt

that it represents a distinct form.

For the two species of peafowl, Mr. Beebe has estab-

lished a sub-family (Pavoninae) " on account of the

character of the tail moult, which typically is from
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the central pair outward." They also '* form ;'

tinctly isolated group, and we have no idea of ^

line of ancestry. The femoro - caudal muscle, for

example, is absent in Pavo and in Meleagris
'•"

Turkeys] while present in all other gallinaceous I

the syrinx in Pavo is simpler than in any oth<

its family." Of the two species, the well-k:

Indian bird {Pavo cristatus), from which the don.

bird is descended, is a native of India, Assam, and

Ceylon. Its habits are well described by the author

from personal observation. Semi-domesticated pea-

fowl occur in many parts of India and are considered

sacred birds ; while the black-winged form is a very

remarkable sport or mutation occurring sporadically

among domestic Indian birds, sometimes one or two

appearing in a brood. Albino birds are never found

in a wild state. The second species, the green peafowl

{P. muticus), is a native of Chittagong, Burma, Siam.

Cochin China, Malay Peninsula, and Java. The habits

of the two species are almost identical, where Indian

birds only are considered ; but even where the green

bird is most abundant, it occurs in small isolated

groups, which are extremely sedentary.

Mr. Beebe is to be heartily congratulated on the

completion of his great work. Many excellent Mono-

graphs devoted to various groups of birds have appeared,

including princely volumes on the pheasants, but no

treatise on any group has ever been so enriched by

the researches of its author as this. Yet, Mr. Beebe,

great traveller and naturalist as he is, only achieved

success with many species through his unfailing

enthusiasm and a remarkable display of indomitable

determination. Indeed he failed only where success

appears to have been humanly impossible.

W. E. C.

Vitamins.

Vital Factors oj Foods : Vitamins and Nutrition. By

C. Ellis and Prof. Annie L. Macleod. Pp. xvi -1-391.

(London : Chapman and Hall, Ltd., 1923.) 25^. net.

IF there still remain people sceptical of the existence

of what have been called " vitamins," this book

should go far to convince them that there are certain

elusive substances, present in food only in the most

minute quantity, but nevertheless necessarj' to enable

growth to take place and to maintain normal health.

The reviewer is unaware of the publication of any

other work on this subject of so comprehensive and

impartial a nature as the present one. In a branch

of knowledge on which so much research is still being

carried on, it is not to be expected that the ver>'

latest discoveries should find their way to a text-

book, but that of Ellis and Macleod appears to have
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omitted little or nothing up to the date of its produc-

tion. It will be found very useful.

Like most new and far-reaching discoveries, that

of vitamins has not escaped the danger of being regarded

as displacing or reducing to little importance previous

work on such matters as the energy value of food.

While it is perfectly true that, in the absence of vita-

mins, no amount of food, however great, suffices for

health, it is nevertheless equally true that no amount

of vitamins can compensate for a lack of energy

value. In actual practice, however, there is, under

certain conditions in which fresh vegetable food is

absent from the diet, more risk of damage to health

from this factor than from absence of total quantity.

Such, for example, is the position of those populations

which live mainly on rice, or in circumstances in which

preserved or canned food is the chief article consumed.

The reviewer is glad to note that the authors have

adopted Drummond's suggestion of dropping the final

e of the original name " vitamine " and appending a

capital letter to express the particular kind of vitamin

referred to. This practice is rapidly being generally

adopted, since it is, on the whole, more satisfactory

than any other that has been advocated. The origin

of the name will soon be forgotten and it will become

just a name, like " enzyme," which does not suggest

yeast whenever it is used. In connexion with the

title of the present book, it may be noted that there

are other factors of food equally as " vital " as vitamins.

The term " accessory factor," sometimes used, is apt to

suggest, on the other hand, that these factors are only

of subsidiary importance.

A brief account of the elementary principles of

nutrition precedes the main subject. This appears

to contain all that is needed for the purpose. We may
ask, perhaps, if water, salts, and vitamins are to be

added to the traditional fats, carbohydrates, and pro-

teins as necessary constituents of a diet, why omit

oxygen ? The first chapter is devoted to a general

account of the nature of vitamins, with a history of

their discovery. It is pointed out that we do not

know how they act. In many ways they behave like

catalysts ; in other ways, they seem more related to

the chemical messengers or hormones. McCollum

directs attention to the fact that they do not behave

as hormones in the sense of being produced in one

organ for the purpose of bringing about reactions in

other places. They are not formed by the animal

organism at all, so far as we know.

A useful account of experimental methods is given

in the second chapter. It is to be feared that in-

attention to freedom from traces of vitamins in the

control diet has been the source of erroneous state-

ments. As to their chemical nature, we have still
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practically everything to learn. Like enzymes and

hormones, they are so extremely powerful that we

can remove more and more unessential impurities

from them, without affecting their activity. Thus

we finally arrive at a trace of a substance which has

very few chemical properties of any kind. Some

method by which these substances can be readily

separated from large quantities of the materials con-

taining them has yet to be worked out. Possibly it

may be found in an application of the adsorption

method used with success by Willstatter in the case

of enzymes.

The making of concentrated preparations is described,

but it is to be regretted that the extravagant cost of

commercial products in relation to their actual content

in vitamins is not more insisted upon. As Drummond
has well pointed out, eggs and oranges are equally

useful at less than a fiftieth of the cost. If a reason-

ably varied diet with fresh fruit and vegetables be

taken, there is no need to worry about vitamins.

It is curious that so many people fail to realise that

vitamins are not drugs, to be taken under medical

direction, but natural constituents of food. It does

not matter how much of them be taken, provided that

it is enough.

Detailed discussion is given of the various disorders

associated with deficiency of vitamins. It is here

that the question as to whether there are more than

the three (A, B, and C) vitamins comes into prominence.

Three chapters are devoted to practical problems of

appropriate diets for infants and adults, and a final

chapter on the interesting question of the vitamin

requirements of fungi, moulds, and bacteria is added.

An appendix gives tables of the distribution of the

vitamins in various articles of diet. It is a remarkable

fact that although some animal products are rich

in certain vitamins, the ultimate source of these appears

to be in all cases the vegetable kingdom.

The book may be highly recommended. The work

of so many different investigators is given that the

reader is at times rather bewildered, and a summary

of the established data, given at the end of each

chapter, would be a welcome addition. There is,

however, an excellent index. W, M. Bavliss.

The Atom of To-day.

The Structure of the Atom. By Prof. E, N. da C.

Andrade. Pp. xv-i-314. (London: G. Bell and

Sons, Ltd., 1923.) \6s. net.

TO give a comprehensive critical survey of the

prevailing theories of atornic structure and to

indicate their triumphs and inadctjuacies in a volume of

reasonable size is the professed object of the book under

Q2
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nucleus and with the extra-nuclear >trnitnre respec-

tively. In I'ail 1. altera shuit hi>toiir,il intnuhiction,

the first evidence for the exceedingly open structure of

the atom is presented in detail, as derived from the

passage of swift corpuscles through matter. An

important feature is the account of the work of Lenard

on the absorption of swift cathode ra) s, nuw too often

overlooked, which started atomic speculation on its

present path. There follows an excellent account of

the work of Rutherford in estabhshing the nuclear

structure, with its extensions by his school, and then the

radioactive evidence, including the recent work of Ellis

on the photoelectric effect and the interesting specula-

tions of Meitner. There is next a discussion of the

modern work on very close collisions between a-particles

and light nuclei—artificial disinteuiaiions by Ruther-

ford, and the deviations from the law of inverse squares.

A chapter on positive rays, with Aston's law of integral

atomic masses, concludes the nuclear evidence. In this

chapter there is one of the few questionable omissions.

In a paragraph on the separation of isotopes, Harkins's

work on hydrogen chloride is alluded to, but there is

no mention of the very elegant work of Bronstead and

Hevesy on mercury.

Part I. then concludes with a critical account of

such theory of the nucleus as is yet possible, and two

short but necessary digressions, one on X-rays from the

classical point of view, and the other on the general

empirical laws of optical spectra. Both are good, but

exception can be taken to smaller points in the optical

chapter. To emphasise the fact that the majority of

known atomic spectra have not yet been ordered into

series is to overlook the fact that the time is still short

during which there has been a real theoretical incentive

so to order a difficult spectrum. But the yearly output

of such spectra at least partially ordered in series is now

considerable. Again, it is unfortunate that it has been

stated that atoms in general emit two optical spectra,

when we now have Al III and Si IV. But this, no

doubt, like the statement, already partly untrue, that
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and use of " the effective quantum number " of the

external Keplerian loop of the orbit and its relation ti.

the actual total (|uantum nurnher. Again, n^

distinction is made hetwt en the true relativity effect on

a Keplerian mhit and the similar effect due to (le\iation>

in the lau ir.iin the in\erse scju.;:

occur in pra>M, i irom the \ariahle screening. Fmully

it is stated in error that the fifth and sixth electrons are

bound in 2^ and the thirteenth and fourteenth in 3,

orbits—a statement contradicted by the relevant table

on page 224. The error repeats an early statement by

Bohr, which he has superseded by thi> table.

FollowinLT this there is an excellent s)-mpathetic

account ot static models of the atom and their value

in organising the facts of chemistry. This chapter

makes it clear in an intercstinci wav that though all

attempts to make .static models with any natural

physical reality are a waste of time, such models, like

the elastic spheres of the kinetic theory, have a large

legitimate "place in the sun." The book concludes

with what should pnn-e a \"ery useful survey of the

present chaotic state of mai^netic theory.

To return to the chapters on the dNTiamical atom.

The re^'iewer would make the general criticism that they

present the >utiject from a point of \iew which, without

prejudice, may he called too " Sommerfeldian." With-

out in any way belittling Sommcrfeld's classical contri-

butions, it is the correspondence princiuli^ ;ind the

fundamental fretjuencies of the atom; Bohr's

method of attack, and not the W il>. a-Sommerfeld

quantum conditions, which ought to he made funda-

mental. .dio\e ail in a hook for i)hysieists. " Ought ''
is

the word, for reasons which the author of tins book has

himself formulated as clearly as possible, for this is the

method which seems to w..rk ix-t. and t(t he in closest

touch with physical reality. His prefator}- quotation

of Kelvin should be re-quoted
—

" Nothing can be more

fatal to progress than a too confident reliance on mathe-
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matical symbols ; for the student is only too apt to

take the easier course, and consider the formula and not

the fact as the physical reality." In effect this makes

the section on elliptic orbits sad reading ; we are also

given Sommerfeld's admittedly unsatisfactory attempt

to give a theoretical basis for Ritz's term-form. It is

much to be desired that we might have had instead

Bohr's elegant proof of the Rydberg form for central

orbits (now superseded, as mentioned above), which is

both physically and mathematically unexceptionable.

It is possible that this was not available to the author,

though it has been current for some time.

It is only just and right, however, that this review

should close as it began on a note of praise, for the merits

of the book are many and its defects few. No one can

have anything but praise for the system and selection of

references which leave nothing to be desired, and for the

exquisite photographs by Blackett, Aston, Paschen,

Siegbahn, and de Broglie reproduced in the four plates.

The book should go through many editions—the more

the better. R. H. Fowler.

The Physical Aspect of Physiology.

(i) InterJacial Forces and Phenomena in Physiology

:

Being the Herter Lectures in New York in March,

1922. By Sir William M. Bayliss. Pp. ix-f-196.

(London : Methuen and Co., Ltd., 1923.) 75. 6d.

net.

(2) The Vaso-Motor System. By Sir William M.

Bayliss. (Monographs on Physiology.) Pp. v + 163.

(London : Longmans, Green and Co., 1923.) 7^. 6d.

net.

(3) The Electrical Action of the Human Heart. By

Dr. Augustus D. Waller. Edited by A. M. Waller.

Pp. ix + 103. (London: University of London

Press, Ltd., 1922.) 75. 6J. net.

II
OWEVER distinguished a man of science may

be, we still expect the books he writes to

increase his reputation. These two books by Sir

William Bayliss will scarcely do this. It is not that

they are bad books, but that they are not good enough

for so distinguished an author.

(i) The volume on " Interfacial Forces and Pheno-

mena in Physiology " is lucid and readable, and will

certainly stimulate to further thought many who are

interested in the problems lying on the borderland

between the physical and the biological sciences

;

but here its virtues end. In the first chapter we are

introduced to the electron theory of the atom and the

latest work on crystal structure ; but the promise

of this chapter is not maintained. The treatment

of the subject is almost exactly the same as that in
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the first edition of the author's " Principles of General

Physiology." Though the advances of the intervening

seven years are mentioned their bearing is not always

recognised. For example, Sir William BayHss per-

sists in calling protein solutions " emulsoid," while

confessing that emulsions never behave like protein

solutions, and he makes no use of the insight into the

constitution of colloidal solutions that the work of

McBain gives us. It is probably the hypnotic effect

of the word " emulsoid " that makes the author assume

that a protein solution must inevitably behave as a

heterogeneous system.

The classical theories of surface tension and adsorp-

tion are all based on statistical mechanics, and it is

just when we come to the mechanism of the living

cell that statistical theory fails us. These theories

have been available to physiologists for many years

and have been of scarcely any use because no precise

deductions can be made from them in connexion

with physiological problems. The new treatment of

surface phenomena that we owe to Langmuir and to

Adam holds immense possibilities for the physiologist,

yet Sir William Bayliss dismisses Langmuir almost

summarily. There are cases where statistical theory

is of use to physiologists, notably in the treatment of

processes that go on in a relatively simple medium,

such as blood. The particular theory that has proved

of most use here is the Law of Mass Action, but this

law we are told we ought not to use. Sir WiUiam

Bayliss adopts the attitude of one who reproves a

friend for removing a nut with hammer and cold chisel,

while he admits that the only spanner available does

not fit.

(2) The book on " The Vaso-Motor System " is

more purely technical. It contains a useful summary

of the work done on the control of the blood flow

through arteries and capillaries. Much of the evi-

dence at present available is confused and conflicting.

As one of the most successful investigators in

this branch of physiology, we might reasonably have

expected Sir William Bayliss to sum up the evidence

judicially, and to give us the benefit of his conclusions

on doubtful points. This he does not do. He merely

states all the results obtained by all the workers, and

leaves the reader to pick his way among them as best

he can.

(3) The late Prof. Waller's book on " The Electrical

Action of the Human Heart " consists of a series of

four lectures delivered by the author in 1913. The

first two lectures contained a resume of certain facts

and theories based on the author's work with the

capillary electrometer, and a comparison of these

early results with those obtained by means of the

string galvanometer of Einthoven. The remaining
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two lectures are devoted to a discussion concerning

the significance of certain features of the electro-

cardiogram.

From a historical poiiii ui view, this little lK)ok is

of considerable interest ; but, in a subject so young

as electrocardiography, a period of ten years is sufficient

to bring about considerable modification in views

previously current, and the omission of references to

the more recent work cannot fail to detract from the

value of hypotheses based on the earlier experiments.

One cannot help feeling that the views expressed are

those of an advocate rather than a judge. In such

small and unimportant details as the nomenclature

of the different deflexions of the electrocardiogram,

it is somewhat surprising that a pioneer worker in

this branch of physiology should be so reluctant to

adopt a phraseology which is now almost universally

employed. J. C. B.

A. D. R.

Organic Preparations.

(i) An Advanced Laboratory Manual of Organic

Chemistry. By Dr. M. Heidelberger. Pp. 103,

(New York : The Chemical Catalog Co., Inc., 1923.)

2 dollars.

(2) Organic Syntheses : an Annual Publication of

Satisfactory Methods for the Preparation of Organic

Chemicals. Edited by J. B. Conant, H. T. Clarke,

R. Adams, and 0. Kamm. Vol. 2. Pp. vii + ioo.

(New York : J. Wiley and Sons, Inc. ; London

:

Chapman and Hall, Ltd., 1922.) 75. (>d. net.

(3) A Method for the Identification of Pure Organic

Compounds by a Systematic Analytical Procedure

based on Physical Properties and Chemical Reactions.

By Prof. S. P. Mulliken. Vol. 4: Containing

classified descriptions of about 3700 of the more

important compounds belonging to fourteen of

the higher orders. Pp. vii + 238. (New York

:

J. Wiley and Sons, Inc. ; London : Chapman and

Hall, Ltd., 1922.) 305. net.

(4) Cours de chimie organique. Par Prof. F. Swarts.

Troisi^me edition, rev^ue et augmentee. Pp. iii + 674.

(Bruxelles : M. Lamertin ; Paris : J. Hermann,

192 1.) 50 francs.

(i) A /r ETHODSof preparation in organic chemistr>',

IV J. like all other branches of the science, tend

to become out-of-date, and probably every teacher has

his own list, culled from recent literature, which he

gives to those students who have to bridge a gap

between " preparations " and " research." Indeed, if

properly chosen, supplementary preparations of the

kind mentioned lend themselves admirably for the

purposes of initial instruction in the methods of
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research, when, as sometimes happens, the rt

on which the advanced student is started doi

involve the preparation of large quantities rif initial

material.

The book under review contains a numlx*r of pre-

parations of this kind which the author has coll

after many years of experience of teaching and rest.... ...

and these he now offers to his fellow-teachers with an

apology in his prefatory note for the fact that man\

of the details have lieen taken from his own work

and that of Dr. Walter A. Jacobs, of the Rockefeller

Institute. Organic chemists will, however, know that

it is the first-hand information that counts, and that

the author writes of a subject with wluch he is fully

competent to deal.

The book is well printed and easy to read. The

printer has evidently experienced difficulty in setting

up some of the more complex formula;, and the result

is, in some cases, apt to make one dizzy, but, even

thus, it is better than the easier and cheaper method

of attempting to represent such formulae in a straight

line. Dr. Heidelberger has produced a useful littlt

book for those teachers of organic chemistry who
may wish to give their advanced students some more

difficult preparations than those usually to be found

in the ordinary laboratory manuals.

(2) This is the second volume of the series and is

well up to the high standard set by the first. Twenty-

five preparations are described, and all of them deal

with compounds likely to be required in an organic

chemical research laborator}-. Each substance is

treated under three headings, namely, (i) procedure.

(2) notes, and (3) other methods of preparation ; the

method of procedure being given in sufficient detail

to enable an ordinary advanced student to follow it

with ease. The notes are in every case well written

and give valuable and essential advice which will be

of the greatest assistance to those who have to carry

out the preparations. Brief but cogent criticisms are

given of other methods of preparation in the sections

devoted to this head, and the reasons why such methods

have proved unsatisfactory in practice are clearly

stated.

In every case the preparation has been carried out

by one of the associated editors and checked by another,

and as all four of them are organic chemists of high

standing, there is no room for error. If it were possible

to make this admirable compilation still more admir-

able, it might be done by a freer use of graphic formulje

at the heading of the chapters—they take more room,

but are well worth it—and by pandering to English

laziness by giving where possible the volume of solu-

tions as well as the weight. For example, on p. 75,

the expression " 400 g. of 28 per cent, ammonium
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hydroxide " means a calculation and therefore extra

work.

(3) Looked at from the point of view of a research

chemist of some thirty years' standing, the first feeling

produced on reading Prof. MuUiken's volume is one

of doubt as to whether the immense labour and skill

expended in its compilation were really worth while
;

the second is a sense of disappointment that, by the

exclusion of all references, an opportunity has been

lost of making the treatise of real value to research

workers ; for it can scarcely be doubted that the

work is intended for the research chemist, because

who else would be interested in the vast number of

compounds tabulated }

The author's " method " may, and probably does,

do all that he claims, but it is scarcely conceivable

that any organic chemist would use it, even if he

had sufficient time at his disposal to enable him to

do so. The vast majority of organic chemists, when
they isolate a new compound, subject it first to an

elementary analysis and then determine its empirical

formula by the usual methods. They then look up
the formula in Richter or in one of the many annual

or decennial indexes based on empirical formulae, as

indeed they all are, and then refer to the literature.

Even then identification can never be regarded as

certain until direct comparison has been made. Physical

properties and chemical reactions are interesting, but

often misleading, and the lack of any reference to the

literature prevents the chemist from doing the one

thing he ought" to do, that is, to prepare some of the

material and compare it with that which he has

obtained. In the event of the substance being too

difficult or too expensive to prepare, there is another,

though less satisfactory, method for establishing

identity, and that is by preparing some crystalline

derivative and comparing this with the same deriva-

tive prepared from the standard. But here again the

author does not help, because he mentions no deriva-

tives. If he had given references and had described

one or two typical derivatives, the book would doubt-

less have been larger, but it would have been infinitely

more useful.

(4) The book before us is the third edition of a

work which evidently finds a considerable sale on the

Continent. It is, as the author says, " un cours
"

and not " un traitd," and does not, therefore, pretend

to cover the whole field of the special subject with

which it deals. Nevertheless the book contains 674
pages, and it should be possible to deal with most of

the more important aspects of the science in this

space. On the whole, the author has succeeded in

compiling a readable book, and one which should be

of great use to the student, provided he has facilities
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for acquiring help in the initial stages to fill the gaps

which the author has left. It is, for example, unlikely

that the student would obtain a working knowledge

of stereoisomerism or of tautomerism from the rather

meagre descriptions given in this book. Indeed the

basic theoretical parts are too short and too difficult

to follow. Otherwise the book is a valuable one and

is well printed and set up. J. F. T.

The Composition and Examination of

Volatile Oils.

The Volatile Oils. By E. Gildemeister and Fr. Hoff-

mann. Second edition, by E. Gildemeister. Written

under the auspices of the firm of Schimmel and Co.,

Miltitz, near Leipzig. Authorised translation by

Edward Kremers. Third volume. Pp. xx + 777.

(London : Longmans, Green and Co., 1922.) 325. net.

WITH the volume before us the English transla-

tion of the second edition of Gildemeister and

Hoffmann's " Volatile Oils " is now completed. The

publication of the book has unfortunately been very

materially delayed by the War, so that a period of no

less than nine years has elapsed since the appearance

of the first volume in 1913, and there are but few

references to the results of investigations published

since 191 5. In the second volume the oils derived

from plants belonging to a number of families were

dealt with in detail ; in the present work those ob-

tained from the Rutaceae (including, therefore, lemon,

orange, and other Citrus oils), Burseracese (myrrh and

elemi), Dipterocarpese (Borneo camphor oil), Myrtacese

(myrtle, pimento, bay, clove, eucalyptus, cajuput),

Umbelliferae (caraway, dill, anise, celery, ajowan,

asafetida), Ericaceae (wintergreen), Labiatae (lavender,

sage, thyme, mint), Compositae (chamomile, worm-

wood), and many other families, are considered.

The thoroughness with which the task has been

attacked may be well exemplified by the monograph

on lemon oil. Tables of statistics are followed by a

map showing the districts of production of lemon,

orange, and bergamot oils in Sicily and Calabria. The

various methods of extracting the oil are then carefully

described and the descriptions illustrated by a number

of photographic reproductions. The properties and

constituents of the oil are next exhaustively dealt

with. Details of the chemical examination of the oil

occupy 24 pages. No fewer than eleven methods of

determining the citral present are described, and, which

is most important, the objections to their use, and the

results of the methods when tested in Messrs. Schimmel's

laboratory, are appended.

Here and there in the work statements may be met

with that are now no longer correct ; thus on: p. 492
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carvacrol is said to be the only phenol present in

Spanish oil of tl.\i<ii-. whereas Mastbaum has shown

that the Sp;ii of Thymus vulgaris, T. Zygis,

T. hiemalis, and Corydothymus captains all contain

notable proportions of thymol ; in this case at least

the discrepancy may be due to the length of time that

has elapsed between the completion of the work and

its publication. To clove oils i8 pages are devoted,

and here also the description is accompanied by a map
of the islands of Pemba and Zanzibar showing the

distribution of the clove plantations. For the deter-

mination of the percentage of eugenol in the oil a

3 per cent, solution of sodium hydroxide is recom-

mended, whereas in the " British Pharmacopoeia

"

a 5 per cent, solution (of potassium hydroxide) is

given.

Eucalyptus oils are very fully represented, no fewer

than 141 being mentioned, the great majority of them,

however, being of scientific rather than economic value.

The commercial oil of E. amygdalina is now referred to

E. amygdalina, Labill., var. Aiistraliana, Baker and

Smith.

The task of translation, always a rather tedious one,

has been admirably accomplished by Dr. E. Kremers,

of Madison, Wis. The work is couched in excellent

English, reads very easily, and shows only occasionally

a somewhat literal rendering of the German original.

Both paper and type are good, and clerical errors are

seldom to be found.

Viewing the work as a whole, one cannot but be

surprised at the mass of information which has been

collected by the author, sifted in the laboratories of

Messrs. Schimmel, and is now offered to the scientific

world. Notwithstanding the disadvantages under

which the book has been compiled, translated, and

issued, it must be regarded as one of the most complete

in existence on the subject. It will doubtless prove

a mine of information for all workers on volatile oils,

and it is difficult to see how any scientific library can

be complete without it.

Low Temperature Carbonisation of Coal.

Low Temperature Carbonisation of Bituminous Coal.

By A. McCulloch and N. Simpkin. Pp. xii + 248.

(London : H. F. and G. Witherby, 1923.) 185. net.

THE low temperature carbonisation of bituminous

coal is a process which has received much
attention from writers, speakers, and experimenters,

and Messrs. McCulloch and Simpkin have made a use-

ful summary of the work that has been carried out.

The preface insists quite rightly upon the importance

of the subject in connexion with atmospheric pollution

by smoke. If commercial success can be attained
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" Not only will it be possible to ensure a smokeless

atmosphere, but, at the same time, a considerable

conservation of our coal resources will result, and the

country will be provided with a home supply of fuel

oil."

The constitution of coal, the history of attempts

dating from Parker's " Coalite " proce-ss to soh

»

problems of low temperature carbonisation, the <

culties arising from the expansion of coal on heating

and its low thermal conductivity, the pro*'

nected with the names of McLaurin, Del Moni'

and Gluud, lUingworth and others, the nature of coal

tar and of low temperature tar in particular, are dis-

cussed in turn in the seven chapters of the work.

The printing is clear, and forty-three illustrations arc-

given, most of them useful line drawings of plant, but

some of Sir George Beilby's microphotographs of coke

are included.

It is very difficult to write a book of this kind

judicially and critically as regards large-scale opera-

tions, unless from a first-hand experience, to which

the authors do not seem to make any claim either

in the preface or the text. The account of each

process in existing circumstances remains to a great

extent a repetition of the claims made for it, although

an exception must, of course, be made of those experi-

ments which have been made and fully described by

the Fuel Research Board.

The more theoretical portions of the book make
mention of many researches, apparently more than

have been digested. Thus, perhaps, the most striking

result obtained by Messrs. Greenwood and Hodsman
in their work on " The Factors Influencing the

Yield of Ammonia during Carbonisation " was that

oxygen did not decompose the ammonia, but was

used up in the preferential combustion of other sub-

stances. The work is referred to by the authors on

p. 33, but on p. 34 they say that " the presence of

oxygen is detrimental to the formation of high ammonia

yields since it decomposes the ammonia produced."

On the whole, however, the book stands as a good

and readable account, brought well up-to-date, of a

very important side of modem experimental develop-

ments in the utilisation of coal. J.
^\ (.

Complex Space.

Prolegomena to Analytical Geometry in Anisotropic

Euclidean Space oj Three Dimensions. By Prof.

E. H. Neville. Pp. xxii + 368. (Cambridge: At

the University Press, 1922.) 305. net.

WERE a Greek from the Academy of Plato to visit

England, it would surely please him to find a

title he could read without using a dictionary. Should



October 20, 1923] NATURE 583

he persist in acquainting himself with the first chapters,

he would be delighted with the precision of language

and thought and with the homeliness of the contents
;

indeed, it may be said that the number of readers of

this beautifully executed work will be a fair measure

of the Greek spirit among our geometers of the present

day. To barbarians it will seem to cut right across the

course of modern geometry with an independence

which shows itself in nomenclature and notation, in

absence of references, and most of all in the limitations

which the author has placed upon himself in the

selection of his material. This is partly accounted for

by the fact that Prof. Neville is avowedly a disciple of

Mr. Russell, whose well-known aphorisms are scattered

over the book, and it is scarcely to be expected that

a subject written in the form which modem logic

demands should develop itself along lines which appear

fundamental in discovery.

The earlier part of the book is an introduction to

vector analysis followed by an excellent discussion of

Cartesian axes and vector frames. Perhaps it should

be mentioned that " anisotropic " space does not imply

any " medium " theory—Prof. Neville's words have no

implications but are equivalents of the symbols of the

Principia. Anisotropic space is flat space of three

dimensions which does not touch the absolute in four

dimensions. The second half of the book is devoted

to the construction of algebraic space out of those

properties of vectors and points which were suggested

as significant in the earlier chapters. This is a most

valuable contribution, and we confine our attention

to it.

Geometers say that a circle is cut by a line of its

plane at two points, real or imaginary. There are

great advantages in doing so, but if asked for reasons

they content themselves with explaining that this is

a conventional way of talking and that imaginary

" points " merely stand for certain pairs of imaginary

numbers. How they stand for them is not clear. To

find a logical basis one of two methods may be adopted.

The first, that of von Staudt, consists of replacing the

imaginary points by an equivalent real elliptic involu-

tion : any construction which has been algebraically

thought out by the use of imaginaries at intermediate

steps can be replaced by a more elaborate real con-

struction which can be actually carried out by pencil

on paper. This method has the beauty of being

geometrically relevant.

The second plan, which is that adopted in this book,

has the logical advantage of allowing the real points

no special privilege. Algebraic complex space is built

up from such fundamental relations as hold between

vectors and vectors and between vectors and points

in ordinary geometry ; in other words, we remove the
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loose convention or postulate used by the " teacher

in a hurry," and carefully devise a unique construct

within which all the required operations can be carried

out. This however has obvious geometrical dis-

advantages, as it involves an embarrassing array of

relations in which we have no reason to be interested.

It may be doubted if there can be any true inter-

pretation of a space in the modern sense which does not

deal with the group of transformations for which it is

the accepted field. The ordinary geometry, as intro-

duced by Prof. Neville, involves lines, directions,

distances, all accepted from experience ; no such

geometry can dispense with the idea of motion unless

it has first laid down a series of postulates such as he

dislikes. This geometry, which he repeatedly refers-

to as " kinematical," cannot be any more logical, and

is far less vivid when all reference to motion is excluded.

His original space is the field of such transformations,

and as such is really trivial in the complex domain.
" To use geometrical language," writes Russell, "...

is only a convenient help to the imagination." Prof.

Neville's geometry reminds us of the notorious

Euclidean point when it has moved, for what help to

the imagination can come from a discussion of lines

perpendicular to themselves or the bizarre metrical

geometry of the isotropic plane ? Just as the logician

objects to Staudt's method as a search for complex

space within real space, we fear most geometers will

not pleasantly accept the task of picking out projective

properties from the mass of metrical relations which.

Prof. Neville's method imposes on them.

George Westinghouse.

A Life of George Westinghouse. By Dr. Henry G.

Prout. (For a Committee of the American Society

of Mechanical Engineers.) Pp. xiii -t- 375. (London :

Benn Bros. Ltd., 1922.) 185. net.

THE American Society of Mechanical Engineers has

undertaken to issue volumes devoted to the lives

of some of its great men; and the supervision of thework

has been entrusted to a committee of the Society.

The first book of the series was a special edition of the

autobiography of John Fritz, honorary member and

past president. The present volume is the second of

the series.

In the almost complete absence of personal records,

letters, notes,and other material from which a biography

could be prepared, the committee has had to draw upon

the memories and impressions of those men still living

who were nearest to Westinghouse, and the editor's

duty has been to co-ordinate their contributions.

This method of preparing a biography has both its
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advantages and disadvantages ; for while it helps

towards the forming of a reasonable perspective, the

result is rarely of any great literary interest. Such an

interest, although of secondary significance during the

man's generation, is a considerable asset to the per-

petuation of his memory.

The genius of George Westinghouse is expressed in

patent specifications and in industrial processes and

products. On account of the diversity of these

activities the editor has considered that a chrono-

logical survey would be confusing, and the record of

achievements is dealt with under the different subjects

to which they apply ; in this manner an admirable

summary is presented of the work of Westinghouse and

its value in the world of industry.

The two major achievements made by Westinghouse

were the development of the air-brake, which greatly

influenced railway transport, and the application of

alternating currents in the production and distribution

of power. In the former he acted primarily as an

inventor, in the latter as an industrial organiser.

Both activities resulted in the evolution of industrial

concerns, vast in size and ramifying in many directions.

At the present time some seventy of these concerns

exist. In other fields, he developed the use of natural

gas at Pittsburgh and took out thirty-eight patents

in this connexion; he did important work both in

steam engineering and railway signalling, and in forty-

eight years he took out some four hundred patents.

Whether Westinghouse was greater as an inventor or

as a manufacturer is debatable, but both his inventions

and his industrial ventures would have suffered much

without this unique combination of capacities.

The greater part of the book deals with a survey of

technical and manufacturing achievements, but the

two concluding chapters give a well-drawn portrait of

Westinghouse—the man. The editor shows him to be

a man possessing almost superhuman qualities linked

with very human weaknesses, a man of impelling

personality, an idealist whose feet were firmly planted

on the ground, a genius in imagination and vision, with

marvellous powers for concentration, persistence,

audacity, and fortitude to carry the fruits of his genius

to such conclusions that they enormously benefited

mankind. Perhaps the greatest weakness that is

evident from the editor's presentation is a too great

self-reliance and an inflexibility of mind when once a

decision had been made. A most outstanding char-

acteristic was his capacity for leadership, and his

relations with his men were inspired by a man-to-man

comradeship and good feeling, an instinct which has

become traditionally known in industry as " the West-

inghouse Spirit," which in its essence embodies in the

highest degree loyalty and enthusiasm.
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Aristotle and Physical Science.

(i) Aristotle: on Coming-to-Be and Passing-Away. (I'l

Generatione et Corruptione.) A Revised Text

Introduction and Commentary by Harold II. Ji >.

Pp. xl + 303. (Oxford : Clarendon Press ; London

Oxford University Press, 1922.) 325. net.

(2) The Works of Aristotle: Translated into English.

Meteorologica. By E. W. Webster. Pp. vi + 140

(Oxford : Clarendon Press ; London : Oxford I'ni-

versity Press, 1923.) 75. 6d. net.

(i) 'T^IIE treatise " On Coming-to-Be and Passing

L Away " is one of very great interest to the

pure Aristotelian. The question discussed in it is ihi-

the four most elementary substances known

being earth, air, fire, and water, how do these tiian.i

into one another and how do they form less simi 1'

substances such as flesh and bone ?

what happens when water is boiled in u kttllc .•' 1

such questions as this the Atomists had already given

an approximately correct answer. The scientific man

will naturally ask whether Aristotle made any real

advance on his predecessors ; if he did not, why should

we trouble ourselves about his views on such problems ?

It must be regretfully admitted that he did not make

any such advance.

Aristotle seems to have been a good deal impressed

by the atomic solution, but refused to accept it,

criticising it with some severity, as indeed he always

does criticise with severity all his forerunners. But

what better had he to offer ? Matter, says he, is one

substratum underlying all phenomena : so far perhaps

we agree with him, since modern science more and more

tends towards belief in one substratum, and the weak

point of the old Atomists was that they preferred a

multitude of different groups of absolutely primitive

matter, as Dalton did. Again, this substratum assumes

the forms of the four so-called elements (which are not.

strictly speaking, " elements " for Aristotle). Now if

this could be interpreted to mean that the substratum

appears in the four forms of solid, liquid, gaseous,

incandescent, it would be ver>' good sense, but un-

luckily Aristotle never put it that way. No, they are

somehow formed by combinations of the tw^o pairs

of contraries, hot and cold, dr\' and moist : when

water is boiled, the cold-moist is transformed into the

hot-moist ; and the efficient cause of these combinations

and transformations is the movement of the heavens,

in particular of the sun. Certainly the scientific man

will be tempted to wish with Bacon that Democritus

had come down to us instead of Aristotle—at least

so far as this question is concerned.

But the pure Aristotelian does not fret himself over

such considerations. His one aim is to understand the
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meaning of his master and to delight in the subtleties

of that astonishing world of close-packed thought,

microscopic .and yet universal. He will, like Prof.

Joachim, find this treatise " fascinating and masterly,"

and he will give thanks unstinted to him for his superb

exposition of it. Only those who ha\e wrestled with

the prodigious difficulties of such a work for themselves

can appreciate the learning and mastery shown by

him on every page of his commentary. The text also

is very greatly improved : it is something of a shock

to learn how untrustworthy is that of Bekker which we

have been in the habit of accepting without demur.

(2) This miscellaneous work discusses various pheno-

mena of the heavens (such as clouds, comets, the

rainbow), the nature of the sea, earthquakes, wind,

thunder, many properties of " composite bodies " such

as iron, wood, honey, and plenty of other things

besides. The admirer of* Aristotle's biological works

will be sorely disappointed by it ; here are none of

the flashes of insight and the grand generalisations

which astonish us in those works, but here are his

vices to be seen in abundance, especially the almost

total absence of experiment, and the failure to test

his hypotheses, the need for doing which he might

ha\e learnt from Socrates. One soon becomes weary

of reading one facile explanation after another, almost

al\\';i\ s on wrong lines : for example, the Milky Way
is a fringe attaching to the greatest tin Ic and due

to the matter secreted." At the same time, it is of

some interest, as testifying to the universality of its

author's outlook on the world ;
" the number of things

that man spied into," said Goethe of Aristotle, " is

beyond belief." Perhaps the most interesting observa-

tion is that " we have only met with two instances

of a moon rainbow in more than fifty years," which

shows how Aristotle kept his eyes open ; how many

of us ha\e seen two of them ? But it is not given to

any one man to be supreme alike in biology and physics.

The translation is excellently done, and Webster's

earlv death—he was killed in battle in 1917—is a sad

loss to scholarship.

A Survey of Scientific Literature.

Statist I ml Bibliography in Relation to the Growth of

Modern Civilization : Two Lectures delivered in tJic

Universitv of Cambridge in May ig22. \\\ \\.

\\'\iiilliaiii Ihilni'-. i'p. 44 + 5 Tables -1-4 charts.

(London : Gralton and Co., 1923.) ds. net.

THIS book contains two nut of the four le( tures

delivered by Mr. \\'\n(il:ain I Inline a> S.unKirs

reader m h;lili<i:Ta])li\ at tlie ( inxiTsitN' of ( 'ainlu'idLje

in May 19^.^ '•^^ mhih ;i not.iMe eunlnbulion to the

science of 111 Mr. I Inlnie's thesis is the need
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of co-operative action in bibliography, and in these

lectures he urges as an example of this need the

importance of bibliographical data as an aid to the

illustration and interpretation of changes in the pro-

gress of modern civilisation.

The growth of scientific literature as a measure of

man's activity has not been generally recognised

—

though the records previous to the nineteenth century

are as a rule much more full and trustworthy than the

ordinary data of the statistician—and Mr. Hulme here

shows by means of graphs and tables how bibliographical

statistics may not only serve to confirm conclusions

already reached from other sources, but may also aid

us to define and explain more precisely important move-

ments of our social and industrial history. He takes

as an example the International Catalogue of Scien-

tific Literature as being fairly representative of the

world's scientific literar\' output, and has compiled

statistics for the years 1901 to 191 3 for each of the 17

sections into which that work is divided, and correlated

these with statistics of patents for invention, trade,

population, etc. The figures given from the Inter-

national Catalogue admittedly cannot be taken as final,

for they are not only themselves subject to many adjust-

ments, but they are also confined to the literature of

pure science, and any influence that may have been

exerted by advances in technology is obscured. More-

over, each branch of science is treated as a whole, and

the behaviour of the various subclasses within each

branch and their interrelation cannot therefore be

studied. Nevertheless, the figures show certain features

which would probably not be greatly modified by a

more detailed examination. There is, for example, an

undoubted indication of the rhythmic progress of a

science, which appears to proceed in alternate periods

of growth and stagnation and rises to a period of

maximum output which in some cases it may be possible

to predict. The year 1910 seems to have been a peak

year, for there is evidence of a general falling off in all

sections of the Catalogue and in patents after that

year. l)nt unfortunately the confusion arising from the

War ha^ so \ itiated all statistics for years later than

1 91 3 that it is impossible to check the extent and the

duration of this depression.

Another surprising feature to which Mr. Hulme

(lir(( ts attention is shown in the geographical dis-

tribution of the journals indexed in the Catalogue

throughout the period 1 901-13. The figure for Ger-

niaiiN and .\u.stna i.-> <inl\ jnst K ss than those for

l'"ranec, Kuvsia. the L luled States, and Great Britain

combined, \^!iile these four countries follow in the

iinler L;i\en. with Knssia appreciably higher than the

United Slates or Great Uritain.

In connexion with the l.n; li>h patent statistics which

Q3
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Mr. HuliD" "•"'-• from 1561 to date, the introductio n

of the p 1 ification about 1730 is an important

landmark whiili should not be overlooked. Its need

arose out of the increasing specialisation in industry

—

itself a sure indication of the commencement of in-

dustrial growth—and its establishment as a permanent

part of patent practice so long after the introduction

of the patentsystem is a parallel to the long time-lag that

existed up to the eighteenth century between actual

practice and its corresponding literature. This time-

kg and the early divorce of industry from literature are

well shown by Mr. Hulme in two interesting " tabular

surveys " of the literature of architecture and the

textili industries Which give the earliest printed mono-

grapli in the different subdivisions of these two sub-

jects, and in themselves form valuable bibliographical

charts.

It is, however, more with the method advocated than

with the conclusions drawn by Mr. Hulme—important

and interesting as these are—thatwe are here concerned,

and it is to be hoped that both bibliographers and

statisticians will realise the utility of this new apparatus

which may not unworthily play its part in the elucida-

tion of many problems.

Our Bookshelf.

Catalysis in Organic Chemistry. By Paul Sabatier.

Translated by Prof. E. Emmet Reid. Pp. xxiv +
406. (London : The Library Press, Ltd., 1923.)

255. net.

Prof. Sabatier's book, of which an American trans-

lation is now issued, has been written on a basis

which is considerably broader than the brilliant

researches with which the name of the author is uni-

versally associated, and is very far from being a mere
resume in book-form of those researches, valuable as

that would be. It is also more than a mere text-book

for the instruction of students, since, instead of giving

merely a few illustrative examples of particular types

of chemical change, the author has usually enumerated
all the most important examples, with references

to the original literature in which they are described.

The result has been to produce a monograph of remark-

able completeness, in which the references alone would
cover many pages, since they are several thousands in

number.
The translation has been well done, although English

readers will be amused to see on p. 25 a sentence which
ends in a hyphen as a result of a refusal to repeat the

second half of a name, which has already been printed

on the preceding line. The pagination of the book is

also very confusing, since, in opposition to all English

precedents, the outer corners are occupied by para-

graph . numbers, the page-numbers being relegated to

the inner comers, until the index is reached, when they

revert to the usual position, thus giving the impression

that 969 and 350 are consecutive pages. A very full

author-index and subject-index have been added by the

translator, in which again a novel system has been

adopted, since all the references are to paragraphs and
not to pages.

The American translation contains a supplementary
section of 12 pages by Prof. Bancroft on " Theori

Contact Catalysis," and a numljer of signed ftxi'

by American workers. A biography, covering tw<

.

only, is of very real value in directing attention '

range of Prof. Saliatier's researches, since his •

work in inorganic chemistry has been largely

shadowed by the brilliancy of his later work in «:

chemistry. It is also of interest to read that in

he declined an invitation to follow Moissan at thi

Sorbonne, preferring to retain the chair of chemistry ai

Toulouse, which he has now occupied for nearly fort\

years.

The Wheelwrighi's Shop. By George Sturt (" George-

Bourne "). Pp. xii + 236-f-8 plates. (Cambridge:
At the University Press, 1923.) 12s. 6d. net.

The title of this book gives no indication of the enjoy-

able nature of its contents. The author tran:

us into rural England as it was before the hand < i

man had disappeared before the march of machiner\

.

and lets us into the secret of how these men found their

working lives to be worth living. The knowledge which

comes to the man who has to get out his own timber

by the use of hand tools, and the intimate acquaint-

ance with its peculiarities so acquired, are possessed

by few workmen to-day. The book is ver>' human,
and is diversified throughout by quaint touches which

throw a fiood of light on the development of village lift-

in England. Such a book could not be written except

by one who had lived among the things described,

and was intimately acquainted with the people. The
wheelwright's shop still exists in Famham, although

it has moved with the times ; its first records date back

to 1706, and it came into the possession of the author's

grandfather in 1810 and remained in the family until

1920.

The reader will learn a great deal more than how
waggons and carts used to be built. " In the slow

transition from village or provincial industr}- to city

or cosmopolitan industry, one sees a change comparable

to the geologic changes that are still altering the face

of the earth. Already, during the eighties and
nineties of last century-, work was growing less in-

teresting to the workman, although far more sure in

its results. Whereas heretofore the villager had been

grappling adventurously and as a colonist pioneer with

the materials of his own neighbourhood, other materials

to supersede the old ones were now arriving from

multitudinous wage-earners in touch with no neigh-

bourhood at all, but in the pay of capitalists. So the

face of the country was being changed bit by bit . . .

village life was dying out ; intelligent interest in the

countr>'-side was being lost. . . . Seen in detail the

changes seemed so trumperj' and in most cases such

real improvements. That they were upsetting old

forms of skill—producing a population of wage-slaves

in place of a nation of self-supporting workmen

—

occurred to nobody." The book can be recommended
thoroughly to all who wish to extend their knowledge

of their fellow men and who are interested in modem
welfare problems.
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Physics in Industry. Lectures delivered before the

Institute of Physics by Prof. A. Barr, Sir James
Ewing, and C. C. Paterson. (Oxford Technical

Publications.) Vol. i. Pp. 59. (London : H.
Frowde and Hodder and Stoughton, 1923.) 2s. 6d.

net.

The first of these three lectures directs attention to the

great complexity of the problems with which the

engineer has to deal ; and to the fact that, in many
problems of design it is practically impossible to

proceed by the method of scientific experiment ; "his
own experience and his inheritance of the accumulated
results of the labours of his predecessors " must
largely guide the successful engineer. Sir James
Ewing deals with the relation of the physicist to the

developmental history of the heat engine, and states

that " the impulses towards any new departure are,

in general, given by men who are at home in that

delightful country which may be described as the

I borderland of physics and engineering. I have roamed
' in it for many happy years, and have been privileged

to know some of the great men who have dwelt on its

hill-tops. I have enjoyed its morning mists and its

changing landscapes." The third lecture gives the

experiences and views of a research physicist, working
with an important electrical company which manu-
factures most of the machines, apparatus, and accessories

made use of in modern electrical practice. His views
on the duties and methods of the research organisa-

tion of such a company are of the highest importance,
and should receive very close consideration by all who
are interested in industrial research.

(i) Essentials of Modern Physics. By C. E. Dull.

Pp. xi + 525. (London, Calcutta and Sydney:
G. G. Harrap and Co., Ltd., 1923.) 55.

(2) The Elements of Applied Physics. By Prof. A. W.
Smith. Pp. xiv + 483. (London: McGraw-Hill
Publishing Co., Ltd., 1923.) 12^. 6d.

(3) Practical Heat. Edited by T. Croft. (Power
Plant Series.) Pp. xiii + 713. (New York and
London : McGraw-Hill Book Co. Inc., 1923.) 255.

In our issue of December 9, 1922, p. 792, we directed

attention to the first of a series of reports on the

teaching of physics in the United States by a committee
of the American Physical Society formed to investigate

the subject and to make recommendations for the

future. The tliree books under notice may be regarded

as outcomes of that report, for their aim is to provide

a sound knowledge of the fundamental principles of

the subject and to show how those principles find their

applications in the common experiences of everyday

life. The first is for secondary school use and intro-

duces each principle by a familiar fact depending on
it, the second supplies the needs of a student in his

first ycir at a University intending to become an
engineer, while the third is a more complete ( xposi-

tion of the principles which underlie heat engim i linu.

All are well printed, and the latter is abundantly

illustrated. There are a few lapses on fundamental

points, but they do not seriously interfere with the

usefulness of the books for those who wish to know
the " why " of things th(\ Mr ;i round them.
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Plane Geometry : An Account of the More Elementary

Properties of the Conic Sections, treated by the Methods

of Co-ordinate Geometry, and of Modern Projective

Geometry, with Applications to Practical Drawing.

By L. B. Benny. Pp. vii + 336. (London : Blackie

and Son, Ltd., 1922.) 10s. 6d. net.

On the whole, Mr. Benny's book is one that we would
heartily recommend to the class oi^tudents he had in

mind while writing it. It is not a book for beginners
;

it is not a book for mathematical specialists. But for

the student who wishes to acquire a fairly competent

knowledge of the methods of analytical conies, com-
bined with the modern geometrical point of view, the

book should prove very useful. The style is attractive,

and the treatment interesting.

Mr. Benny's aim is clearly to combine the geometrical

with the analytical treatment of conies. This aim is

one that all should approve. The only fault we can

find with the author's treatment is one that he himself

mentions in the preface, namely, that there is a sort of

see-saw between geometry and analysis in alternate

chapters. This gives a rather unpleasant impression,

and we must confess that when we first took up Mr.

Benny's book the impression it made was a bad one.

But continued study of the book showed that the fault

is more apparent than real. Perhaps in a future

edition Mr. Benny could so rearrange the material as

to work the geometrical and the analytical into a really

organic whole. S. B.

Electrical Engineering Laboratory Experiments. By
Prof. C. W. Ricker and C. E. Tucker. Pp. xiv + 310.

(London : McGraw-Hill PubUshing Co., Ltd., 1922.)

IIS. 2,d.

A STUDENT in an electrical engineering laboratory

should be taught to rely on his own resources and
encouraged to exert his own initiative. At the

beginning of his course it is advisable that he perform

rapidly under careful supervision the fundamental

testing experiments. He should then be assigned

work which requires a certain amount of originality.

If he shows a particular interest in any problem, he

should be encouraged to make a research on it. The
teacher is occasionally rewarded by finding a keen

and accurate observer who has the ability to analyse

his experiments and draw useful conclusions from them.

In the book under notice fifty-six experiments are

given ranging from the wheatstone bridge to the

mercury arc rectifier and from the direct - current

generator to the load characteristics of a three-phase

commutator motor. The theory given of the various

tests is not too lengthy and can be easily under-

stood. The book can be commended to teachers and
students.

Practical Chemistry. By Dr. L. C. Newell. Pp.

viii + 543. (London and Sydney : D. C. Heath and
Co., n.d.) 6s.

Dr. Newell's work is not a " practical " text-book in

the English sense, but an elementary text-book of

chemistr\ iilnn;; ihc linrs now followed in America.

Industrial apjilK ati(m> arc kept in \\\v lorcground, and
illusti-.ii M.:i ^ i:i icrliiia.il pi,ml are numerous.
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Letters to the Editor.

\Tfu Editor does not hold himself responsible for

opinions expressed by his correspondents. Neither

can he undertake to return, nor to correspond -with

the writers of rejected manuscripts intended for

this or any other part of Naiukk. No notice is

taken of anonymous communications.']

A Calculation of the Atomic Weights of Isotopes.

Some months ago, when engaged on a study of

radioactive disintegration series, the results of which
appeared in tlie October issue of the Philosophical

Magazine, I was able to formulate simple rules from
radioactive data which enabled me to calculate a

list of the atomic weights of the principal isotopes

of both common and radioactive elements. This list,

which will be published in due course, agreed closely,

although not identically, with all the experimental
values of the atomic weights of the isotopes of the

common elements determined up to that date (June

1923) by Aston and others. Since then, in a recent

issue of Nature (September 22, p. 449), Aston has
published some further results with which my
predictions agree so exactly that I feel constrained

to give here a brief account of how my list was arrived

at, and to state some results which have yet to be
verified or disproved experimentally.
The main supposition is that there are four separate

radioactive series the members of which have atomic
weights given respectively by 4«+3, ^n+2, 4«+i,
and 4n, where n is an integer. In the paper mentioned
above I give reasons for supposing that the first of

these is the actinium series, the second the uranium
series, the third a hypothetical series the end-products
of which may be bismuth {a =209) and thallium

{a =205), and the fourth the thorium series. It is

known that in the uranium and in the thorium series

successive changes are principally of two kinds : a
succession of o-particles, and the succession a, fi, fi

and a ; it is probable, and I assume it to be so, that

in the two other series the characteristic successive

changes are a succession of a-particles and the
succession a, /3, a, fi. 1 next imagine that radio-

activity continues below the so-called end-products
of the series, the uranium and thorium series being
continued by the elements of even atomic number
and the two other ones by the elements of odd
atomic number. There is no experimental evidence
for this, nor does it matter. The point is merely that
isotopes, which on radioactive evidence would be
presumed stable, would be found experimentally to

be the isotopes of common elements, and those
presumed instable (bodies which supposedly expel
/!i-particles, for example) would not be found. This
is reasonable.
An arrangement of this kind yields a surprising

amount of information, and it may be claimed that
solely from radioactive evidence the following points

may be deduced : (i) It is probable, but not im-
possible, that isotopes do not differ by more than
8 units of atomic weight

; (2) only end-products
of radioactive series or radio-elements emitting a-

particles should be considered when a comparison is

made between common and radioactive isotopes

;

(3) all elements are limited to two isotopes of odd
atomic weight (odd isotopes), and these differ by
2 units of atomic weight only

; (4) odd elements
{i.e. elements of odd atomic number) have odd
isotopes only, and, if there be two, the lighter one is

likelier to be the more stable and consequently the
more abundant in Nature

; (5) even elements may
have both even and odd isotopes, but the former
should be as a rule at least twice as numerous as the
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latter, and an odd isotope should not be either the
lightest or the heaviest o! all : (6) isobarcs of common
elements may be of even atomic weight only ; (7)

an element the atomic number of which is given by
4*1 -f 3 has an isotope of atomic weight 4n-f i, and
vice versa ; and (8) an even element has always one
isotope a unit of atomic weight higher than one of
the isotopes of the element next below it.

Several of the above rules have already been pointed
out by Aston from his results on comi
They are indeed the common ground of

and radioactive isotopes. They do not ;ij)im\ m
their entirety to the elements below nickel and
cobalt. It is not to be expected that the Hgh*'- t

elements with their simple structure would Ix'

exactly like the heavier ones. In addition, it is p
able from atomic weight evidence and certain vvv 1

from Aston's results that the series 4« -f-2 and 4/. i

do not run continuously below the limit of cobalt
and nickel.

If the radioactive evidence were decisive in r<

to which mass - numbers are unstable, and v.

are possible isobares, the determination by calcula-
tion of all the isotopes of all the elements would not
be difficult, but this does not apf>ear to be so. The
evidence does not give a complete solution because,
among other things, I have not considered possible
branching in any of the series. Branching no doubt
occurs according to some plan, but up to date I have
not discovered what that plan is. Consetiuently on
one or two occasions I have failed to agree entirely
with Aston's experimental results. For example, my
calculations give two isotopes to calcium, 44 and 40,
and two to argon, 40 and 36, but they indicate that
36 is the more abundant, whereas Aston's results

(and the atomic weight) contradict this.

For the elements from hydrogen to ^-ttrium my
list is identical with Aston's list, which covers this

range completely, except that I say that scandium
has a second isotope at 47. Zirconium has an
isotope at 92 and possibly a third at 94, but no
others in addition to its principal one at 90 alreadv
established by Aston. Niobium has 93 and 95,
molybdenum is simple and 96. Element 43 would
have 97 or 99 if either existed, but they do not.
(Presumably a missing odd element is one which
occurs at a place where two successive odd mass-
numbers happen to be unstable.) Ruthenium has
100, loi, 102, and 104, possibly 98, but not 106.

Rhodium is principally, and probably only, 103.
Palladium is certainly 104, 106, and loS, not 105 but
possibly 102 and no. Silver is as given by Aston.
Cadmium is no, in, 112, 114, with perhaps 108 and
'116, but not 106. Indium is 115 only. Tin and
antimony are as given by .\ston. Tellurium is

mainly 128 and 126, with possibly 130 and 124
but not 122. (Were it not that 128 is greater than
the atomic weight of iodine I should be inclined

to say that, notwithstanding its atomic weight,
tellurium was mainly 128.) Iodine and cassium are
simple as given by Aston. Xenon is as given by
Aston, except that I drop 126 or 124. Lanthanum
and praesodymium are simple, 139 and 141 respect-

ively. It is more probable that cenum is simple
and 140 than complex and 140, 142, and 144.
Barium is complex, having 134, 136, and 138 but
not, if cerium be simple, 140, and it has no odd
isotopes.

The rare earths are not difficult to do in spite of

the uncertainty of their atomic weights. Each of

the even rare earths is complex. Element 61 would
have 147 and 149 if either existed ; europium is

151 and 153, holmium 163 and 155, and thulium 169
and 171. In spite of their atomic weights, terbium is

159 only and lutecium only 177. Hafnium is mainly
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178 and 180 with some 182, and has no odd isotopes.

Tantalum is 181 and 183, tungsten 184 only, and
element 75 would have 185 or 187 if they existed.

Iridium appears to have 191 as well as 193 ; platinum
has 194 and 196, possibly 192, but 198 is unlikely.

Mercury is 198, 199, 200, 202, and 204 and not 201
as Aston finds, but I cannot add 197 as he thinks
possible.

Gold is 197 and simple if Aston is right about
mercury ; otherwise it should have 199 also.

Thallium is 203 and 205, lead principally 208 and
206, the former in excess. Bismuth is simple and 209.
Polonium is of course 210, and the only member of
element 84 with a chance (and that a very remote
one) of being isolated. Thorium is simple and 232.
One isotope of element 89 is too unstable ever to be
isolated. Element 91 has 231 and 233, the former
bemg probably protoactinium. Uranium, which is

complex, has been discussed in my paper in the
Philosophical Magazine.
The order of intensity of the isotopes cannot be

given accurately from these considerations, but a
rough sorting into major and minor isotopes is not
difficult to make. Mass-numbers which belong to no
atomic number are difficult to estimate. At present
I feel sure of ten even ones and thirty - one odd
below polonium, most of which Aston has found.
All but one of the former are of the form 4« +2, and
more than three-fifths of the latter of the form ^n + i.

There appear to be at least thirty simple elements
if my predictions be added to Aston's certainties.
Fourteen of these have accepted atomic weights
within 0-05 of a unit, and as many fall short of a unit
by this amount as exceed it. I have assumed Aston's
whole-number rule in all the numbers given in this
letter.

After these mass-numbers had been deduced I found
that the complexity of an element was apparently a
simple function of the atomic number i6n. Thus
there is a probability that elements of atomic numbers
i6n-f-7, i6n-l-io,and i6n+ 11 are simple; that i6»-f-3,
i6n + 5, i6w-M3,and i6w 4-15 have two isotopes ; that
i6w-f8 and 16^-1-14 have no odd isotopes; and that
I 6m, i6n + 2, and i6n+ 12 have odd isotopes. If this
deduction be substantiated by experimental work it

should throw light on the constitution and stability
of the nucleus. A. S. Russell.

Dr. Lee's Laboratory, Christ Church,
Oxford, October 3, 1923.

The Measurement of Very High Temperature.

In 1914 Lummer ^ described some experiments on
an arc burning in a gas at high pressure. His method
of determining the temperature based on the increase
of surface brightness of the positive crater is extremely
unsatisfactory, and his figures, using his own values
of surface brightness, appear to be nearly three
thousand degrees too low. It seemed desirable,
therefore, to repeat and extend the experiments and
determine the temperature more precisely. A very
accurate way of doing this would be to determine the
ratio of the intensity of the light at two wave-lengths
as far as possible apart, which would define the
temperature if the positive crater were a complete
radiator. This a.ssumption need not be made if ratios
of the intensities arc determined at two different
temperatures, one of which is known. Thus, for
exa.mple, in the region in which Wien's law holds, if

OA is a constant proportional to the emissivity, the
intensity is given by

' Lummer " Verflassigung cler Kohlc und Hcrstellung dcr Sonncti-
tcmperatur." (Sammlting Vicwcg.)

NO. 28 t6, VOL. I 12]

E\T =

and log|^1^-c(l- ^)a -1),
*= Ea.t, . Ea,t, VXj Xa/VTi Tg/

which determines Tj in terms of T^. Since a\, which
may also contain the sensitivity of the measuring
instrument, disappears from the final equation, this

method is very convenient and may be made very
accurate.
Two methods were used for determining the in-

tensity, one by the use of a wedge as suggested by
Prof. Merton," the other making use of the photo-
electric effect. The first method is more convenient
in many cases ; the second is probably more accurate.
The main difficulty is to make sure that one is really

observing the hottest part of the crater. It is very
difficult to keep the arc constant at high pressures,
and obviously too low a temperature will be found if

the arc shifts during the exposure so that part of the
measurement is carried out on the colder parts sur-

rounding the crater. If this has been avoided, com-
parison of the intensity at any two wave-lengths at
atmospheric pressure and at high pressure enables the
temperature at the high pressure to be calculated in

terms of the known temperature of the normal arc.

A check in the method is given by the constancy of
the temperature found using various wave-lengths.
The divergence from the mean is within the limits of
experimental error.

Owing to the difficulty outlined above, observations
at the same pressure do not repeat very accurately,
though the highest values are fairly consistent. The
following table summarises the provisional results for
an arc in nitrogen :

Pressure in

Atmospheres.
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Early Greek Chemistry.

It is generally recognised that chemistry began, as
the " divine [or, perhaps, " sulphurous "J art " {Qua,

^^X>'v) in ilellenistic Egypt, in Alexandria, during the
first centuries of our era. The books of its practi-
tioners have existed as copies in most European
libraries for many centuries. Those in the Kmg's
Library at Paris were mentioned by Olaus Borrichius
in the seventeenth century : parts of the most im-
portant were published and translated by Hoefer
e.irly in the nineteenth century, and the whole corpus
was published, with a translation, by Berthelot and
Ruelle as the " Collection des anciens alchimistes
grecs," under the auspices of the French Minister of
Public Instruction, in 1887-88, in four volumes. It is

not a little surprising to find such an eminent writer
on cognate subjects as Reitzenstein, as a result of
admittedly hasty examination of the Paris MSS.,
offering rather severe criticism of the work of
Berthelot and Ruelle, since the text of the latter is

based on the collation of existing MSS., and not
merely on those of Paris. The production of it and
of the translation was a work of no small difficultv.
as might have been anticipated from the place of
origin and date of the original. A very large number
of words have no place even in siich exhaustive
works as Du Cange's " Lexicon."

It is, therefore, particularly gratifying to find
Prof. St^phanides, of the University of Athens, now
undertaking a revision of the text and translation
of the " Collection " in many places where thev are
obscure. His knowledge of chemistry, the literature
of alchemy, and—particularly—of modern Greek, are
brought into use. Mme. Hammer-Jensen, it is true,
has recently attempted in her essay, " Die alteste
Alchymie," Copenhagen, 1921, to reconstruct the
theories underlying the Greek alchemical MSS., and
to rearrange them in order of date. But her evident
lack of broad chemical knowledge, and her approach
from the way of the so-called " classical " philology,
have noticeably hampered her contribution.

Prof. Stephanides' article, published in the Revue
des etudes grecques, tome 35, No. 162, Paris, 1922, a
copy of which he has just sent me, is one of great
interest and value. The following may be mentioned
as an indication of the type of emendation which he
has been able to suggest—throughout with a full
appreciation of Berthelot. Many words left untrans-
lated are now given meanings, e.g. xa''5pa =" false
pearl " in modern Greek. The explanation of the
obscure passage given on p. 6 (206, 8) of Stephanides'
paper is very ingenious. Some of Berthelot and
Ruelle's translations read as nonsense, but in the
hands of Prof. Stdphanidds the text reveals its mean-
ing :

" de la largeur d'un petit miroir tres mince '

becomes " en forme trds mince de pierre specularis
[mica]." The passage given by Berthelot and Ruelle
as, " Quelques-uns apres cela font boir un oiseau
depuis le soir jusqu'a une heure, puis ils laissent
mourir de soif le petit oiseau, en le privant de boisson,"
etc., is completely incorrect, and should read

:

"Quelques-uns donnent <les perles> a avaler a
une poule <afin qu'elle les garde dans le gezier>
depuis le soir jusqu'a une heure, en privant I'oiseau
de boisson, et puis, en le sacnfiant, on trouve les
espdces <les perles> brillantes." (Improvement of
pearls by the action of the gastric juice : a well-known
operation in ancient technology.)

There will be some criticism of such renderings as
" viTpeXaiov-acide azotique," and XaXdvirpov ijyow
ffKtvofidTavov as " fioTavov pour la vKtvi)," because " les
Byzantins appelaient ^oTavt) la poudre a canon et aKevr)

le canon." aorapiov puzzled Hoefer ; it has become
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fashionable to render it " magic plant."
obscurities are put down to assonance, and bch
" sympathy " (cf. the Kp^ot and xp*»"» of the Stoics).

J. R. Partington.
45 Kensington Gardens Square. W.a.

The Musk Ox In Arctic Islands.

During my various arctic expeditions I have learnt
a good deal about the ovibos (musk ox) from convcr^.i
tion with the Eskimos, and perhaps more from .1

observation. Especially when we were in .M<

Island (1916-17) we were in almost continuous
a.ssociation with the animal. It has occurretl to m<'
that what we know of the present habits and 'I

bution of ovibos throws a light on one of the
logical problems of the American arctic.

All my inquiries from the Eskimos and all the
observations of our own party indicate that both
herds and single animals move slowly—no fasitr
ordinarily than strictly required by the feed. This
means that in fertile arctic grass lands, herds mo\e
less than five miles a month. But—more important—we have neither observed nor heard about their
crossing sea ice. We have never seen ovibos tracks
more than one or two hundrefl yards from shore. It

seems that, if they "thoughtlessly" start out upon
the ice, they pause within 200 yards, look around for
land, and turn in a direction where land is visible.

This means that, through observation and hearsay,
I have concluded that the ovibos never cross from
one island to another, either by swimming the water
or by walking across ice. If this has always been
their nature, we can explain their presence on several
of the arctic islands only by assuming that once upon
a time these islands were connected land.
Some of the arctic islands have numerous raised

beaches and other indications that they have been
rising rapidly in recent times—the Ringnes Islands.
Borden Island, King Christian Island, and Lougheed
Island. In none of these have we found any evidence
that ovibos were ever present.

Since the living ovibos or remains of the dead are
found, so far as I know, in all the other arctic islands,

we must conclude that these islands were once upon
a time connected with each other, either directly or
by way of the mainland of either North .\merica or
Asia. It seems clear that the islands where ovibos
have never been were at that time either separated by
water channels from the land mass which later became
the main part of the Canadian Archipelago, or else,

and more probably, that they were then beneath the
sea. ViLHTjALMUR Stefansson.
New Court, Middle Temple,
London, E.C.4, September 24.

Scientific Names of Greek Derivation.

On looking through some arrears of N.\ture after

the vacation I see, on August 18, p. 241, Dr. W. D.
Matthew, in discussing the spelling of names derived
from the Greek, asks if we should \vrite " Deinosaur

"

or " Dinosaur "
?

For the spelling it is no great matter, but it does
matter for the pronunciation. For example, at one
time it was customary, perhaps more or less may
still be, to spell Pheidias " Phidias "

; consequently,
the unlovely pronunciation " Phiddias " was preva-
lent. So had we liot better keep to Deinosaur ?

Clifford ALi.Burr.
St. Radegund's, Cambridge,

October 10.
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The Problem of Leprosy.

RECENT progress, especially as regards treatment,

has paved the way for practical advances in

the control of the world-old problem of leprosy, so a
brief survey of the position appears to be timely.

Ancient records show it has been present in Africa and
India, and probably also in China, from the dawn of

civilisation. It spread over Europe during the first

centuries of the present era, was carried to the New
World soon after its discovery, and new epidemics
originated in some Oceanic islands as late as the middle
of the last century. There is evidence to show that

leprosy is now spreading among the Mohammedan races

of tropical Central Africa.

Nearly all the countries with the highest incidence

of leprosy are situated in humid hot tropical areas

of Africa, Asia, and America. Heiser not long ago
estimated the lepers of the world at about two millions,

which recent figures indicate not to be an over-

estimate, as some authorities place the number in

China at one million; the 192 1 census figure for

India is 102,513, with at least an equal number of

earlier unrecorded cases, while the rates in very
extensive areas of Central Africa have recently been
shown to vary between 5 and 60 per mille, and in

small areas have run up even to 200 per mille. These
are terrible figures when we remember that the present

official Indian rate is but 0-32 per mille, in spite of

lepers being seen daily in the streets of most large towns
of that densely populated country ; South Africa has

2248 and the West Indies 1433 known lepers, so the

total number in British countries cannot well be less

than 300,000. The eradication of the disease is thus
a formidable task.

During the latter half of the nineteenth century a
remarkable controversy raged between the supporters

of the hereditary and contagious theories of origin of

the disease. The hereditary view had for a time
supplanted the ancient belief in its contagiousness,

although the classical figures in support of the heredi-

tary transmission of leprosy in Danielssen and Boeck's
book of 1848 have long been shown by advancing
knowledge to lend no valid support to that theory.

The theory rapidly lost ground after the discovery of

the lepra bacillus by Hansen in 1874, and is now finally

discredited in favour of the age-long theor}^ of the

communicability of the disease. Jonathan Hutchin-
son's fish theory, also of prebacteriological origin, has

had no supporters since his decease.

The precise manner in which the causative bacillus

of leprosy passes from the diseased to infect the

healthy is still, however, not finally proved, although
there is a very general consensus of opinion that it

enters through minute lesions of the skin or superficial

mucous membranes, especially the nasal, and that

prolonged exposure to close contact with a leper is

usually necessary before infection takes place. In
a series of 700 cases in which the probable source
of infection was traced, house infection was shown
in about 80 per cent., while in at least 30 per cent,

the unfortunate victim had slept in the same bed
as a leper before contracting the disease. It is al.so
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known that the nodular form is far more infective

than the nerve type, owing to the extensive dis-

charge of the lepra bacilli from the ulcerated skin

and nasal lesions of the former. Children and persons

not over twenty years of age are far more susceptible

than those of thirty years and upwards. All these

are very important points from the prophylactic

side.

The three international leprosy conferences of 1897,

1909, and 1923 have all endorsed the contagiousness

of the disease and the necessity of segregation in

stamping out or greatly reducing it, as has been so

successfully carried out in Norway, where 2833 cases

in 1856 have been reduced to 140 at the present time,

while during the last two decades the rate per mille

has been reduced to less than one-half the former rate

in Cyprus and Jamaica through similar measures, the

value of which when practicable is undoubted. Un-
fortunately the expense of compulsory segregation is

entirely prohibitive when such large numbers as those

of India, China, and Central Africa have to be dealt

with, while, even under the favourable conditions of

Norway, as compared with backward and poor tropical

countries, the time required to eradicate the disease is

much prolonged by the impossibility of discovering

and isolating the cases in an early stage, as long as this

involved life-long separation from relatives and friends

with no appreciable hope of recovery and restoration

to their homes. The inevitable result is that by the

time many of the patients were detected and isolated,

other members of their households were already in-

fected, though they develop the disease only after

several years, on account of its prolonged incubation

period.

Advances in the Treatment of Leprosy.

It is a remarkable fact that, just as the great specific

remedies for malaria and amoebic dysentery, cinchona

bark and ipecacuanha root respectively, were dis-

covered centuries ago by the aboriginal South American
Indians, so the one remedy of value in leprosy, chaul-

moogra oil, is an old Hindoostan medicine. It was
brought to the notice of European practitioners in

1853, and was shown by Ralph Hopkins of Louisiana

to be able to clear up a certain proportion of incipient

cases, although it only retarded the advance of typical

ones, being too nauseating to allow of more effective

use by the oral route.

Intramuscular injections of the oil proved to be more
efficient, and in 1913 Victor G. Heiser reported 11 per

cent, of apparent cures after some eighteen months of

painful injections, which only a certain number of

lepers will submit to. These observations led Rogers

to search for a soluble preparation of the active portion

of the oil more suitable for injection purposes, which

he found in 1916 in the sodium salts of the different

fractions of the unsaturated fatty acids of chaulmoogra

and hydnocarpus oils derived from Taraktogenos kurzii

and Hydnocarpus wightiana. First the lower melting-

point fractions were used under the name of sodium

gynocardate, while afterwards he concluded that
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sodium hydnocarpate was more active than cither the

former or than sodium chaulmoograte. E. L. Walker

and Marion Sweeney confirmed these observations and

showed that these fractions had a direct lethal action

on arid-fast bacilli as a class when added to cultures.

This led them to suggest a direct action of the drug

on the lepra i)a(illus in vivo.

As these soluble preparations were still painful and
slow in their action, Rogers commenced to use them
intravenously, when he observed occasional severe

febrile reactions with inflammation of leprous nodules

accompanied by extensive breaking up of the lepra bacilli

in them, followed by gradual absorption and eventual

disappearance of both the bacilli and all signs of the

disease. The same worker next showed that a soluble

sodium salt of the fatty acids of codliver oil, sodium
morrhuate, and of soya-bean oil (sodium soyate) were

also effective in leprosy, although they had no direct

action on acid-fast bacilli in vitro. More recently, he

has found an increase in the amount of lipase in the

blood of treated cases, and Muir in Calcutta has shown
that this ferment decreases after a severe general

reaction, indicating that it has been used up during

the destruction of the bacilli in the body.

Shaw-Mackenzie showed these soaps to stimulate the

action of pancreatic ferment in vitro on fats ; so Rogers

has suggested that they may act through the lipase,

dissolving the fatty coating of the lepra bacilli in vivo,

much as Dryer has succeeded in doing in vitro in the

case of the tubercle bacillus, a point of practical interest

also in connexion with the use of sodium morrhuate in

tuberculosis, which is still under trial. In the case of

leprosy large numbers of the bacilli may be safely

disintegrated by the treatment with apparent enhance-

ment of the resisting powers of the patient's system,

complete disappearance of extensive nodular leprosy

having occasionally followed a very severe febrile

reaction of a month or more in duration, followed by
gradual clearing up of the disease during the following

year without any further treatment. Moreover,

K. K. Chatterji has obtained an active preparation

against leprosy from mim oil, and Muir others from

linseed and even from olive oil, so an immense field

has been opened up for further search for possible

curative products against both leprosy and tuber-

culosis.

In 1920 Prof. Dean and Dr. Hollmann in Honolulu
made a further practical advance when they showed
that ethyl ester chaulmoogrates and hydnocarpates can

be successfully used by the intramuscular method in

place of the more troublesome intravenous injections

of the sodium salts. Similar preparations to theirs

were the basis of " leprolin " issued by a German firm

several years earlier and used with some success in

leprosy by Engel and others.

Reports from all parts of the world now suffice to

prove that an important advance has been made in

the treatment of leprosy by these various researches,

the less advanced cases being naturally more amen-
able to the treatment, and although in such a chronic

disease as leprosy, with a very long incubation period,

it is difficult to decide if actual cure can be brought
about any more than in tuberculosis, yet a few of the

earlier Calcutta cases have now remained free from
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active signs of the disease for from five to eight year^

There is good reason, therefore, to hope som** ar»

actually cured, while there is no doubt th<

of the disease is removed in many of the r.i

with consequent decrease of possible contagions froni:|

them.

Provis] rRKATMENT.

The practical question now arises as to how far the
improved treatment can lie utilised in the st^- "''•

against leprosy. The third International I.

Conference at Strasbourg in July last endorsed its \ iimc,

and laid it down that segregated lepers should be
provided with the l>est treatment. Only a ver>' small
percentage of the total lepers segregated in India and
other British-governed countries are receiving its

benefits, however, much less the vastly greater numlxrs
of free lepers, including most of the earlier an
cases, the infective powers of which might be i

abolished by six months' to a year's treatment. The
treatment would cut short the new infections arising

from them among their relatives and others living in

their houses, and solve the hitherto unsurmountable
problem of dealing effectively with the early cases of

the disease, which it is often impracticable to scl \

It aflfords the only hope of a rapid diminution of :

in India, Central Africa, and other countries with very
numerous lepers.

For this purpose, in addition to agricultural colonies

for indigent and especially dangerous lepers, it will be
necessary to organise out-patient leprosy clinics in con-
nexion with as many hospitals as possible, where the

weekly injections can be given, on the plan developed
by E. Muir at the Tropical Disease Hospital. Here
about 100 cases are under regular treatment, and
much research work is being done with the \iew of

improving further the treatment in the leprosy

laboratory of the Calcutta School of Tropical Medicine.

By this means it should be possible to render a large

number of the earlier cases non-infective at a far lower

cost than in settlements, and to produce a decline of

new infections, and ultimately in the incidence of

leprosy, hitherto impossible to obtain.

Unfortunately, it must in truth be admitted that the

United States is doing far more for its lepers in the

Philippines and Hawaii, both as regards segregation and
in applying the newer treatment, than Great Britain is

for her much greater number of lepers, mainly due to

lack of funds, especially in India and Central Africa.

During the last few months, however, a British Empire
Leprosy Relief Association has been founded under the

chairmanship of Lord Chelmsford, with the support of

a number of leading British physicians and men of

science, which will shortly attempt to raise the large

sums necessary- to remove this reproach from the British

nation. This has become all the more imperative now
that the Strasbourg Leprosy Conference has pointed

out the obligation we are under to provide the best

treatment for our segregated lepers. It applies equally

forcibly to the free, earlier, and more curable cases,

and it is to be hoped that no further time will be lost

in bringing the knowledge that science has now furnished

to the relief of those who are perhaps the most cruelly

afflicted of the human race. L. R.
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The Geographical Position of the British Empire.^

By Vaughan Cornish^ D.Sc.

The Position which has been occupied.

""pHE British Empire, although situated in every
J- continent, with shores on all the oceans, is

seen to have a definite geographical position when
we consider the ports of call which unite its lands

and the naval stations which guard the communica-

tions. During the growth of the Empire eastward

and westward from Great Britain, numerous harbours

were held at different times, those retained being a

selection unrivalled by the ports of any other State

in commercial and strategic position.

The naval station of Bermuda, well withdrawn from

aerial attack, has a central position in the great western

embayment of North America intermediate between

the ocean routes which connect Great Britain with

Canada and the West Indies. No foreign ports flank

the route between Canada and the west coast of Great

Britain. At the western gateway of the South Atlantic

we have excellent harbourage in the Falkland Isles.

Malta, the capital of our fleet in the Mediterranean,

has a commanding position at the straits which con-

nect the eastern and western basins, and the naval

station at Gibraltar helps to ensure the junction of

the Home and Mediterranean Fleet and to protect

the Cape route. The British army which is kept in

Egypt as garrison of the Suez Canal ensures our use

of this gateway so long as we can navigate the Medi-

terranean. If that navigation be interrupted we can

still oppose the seizure of the Isthmus, for we are able

to send reinforcements by way of the Red Sea. East

of Egypt the British island of Perim stands in the

Straits of Bab-el-Mandeb, and the garrisoned fuelling

station of Aden provides the necessary port of call

on the routes to Bombay and Colombo. Colombo,

in the Crown Colony of Ceylon, is at the parting of

the ways for Australia and the farthest parts of our

Asiatic possessions, and Singapore stands at the narrow

gateway of the shortest route between India and the

Far East.

The Cape route to India and Australasia is improved

by British ports of call in Sierra Leone, St. Helena,

and Mauritius, and is more effectively dominated from

IJritish South Africa than at first appears, for although

there is open sea to the south there are no useful

harbours in the Antarctic continent, and on the

African coasts the harbours are under British control

for a thousand miles from Cape Town.

Of the six great foreign Powers, the French alone

are posted on the flank of bnih routes between Great

Britain and the Indian Oc(;m. iiml no Great Power

has its home territory on that ocean. Thus tlu> priu-

t ipal latuls of the British Empire—Canada, the I'.iilish

Isles, South Atrica. India, and .\ustralasia—have good

communicatidii^ with one another across the Atlantic

and Indian Orcan^ both in peat c and war.

The roncHtion-. of >1ralcL'ic ( onninniicalion across

the North I'a' ill' . mi ih^ 'niitrarw an' aiKcr.M' to us.

(.win:' ni,iinl\ to tiic i nviwn.-.tan( c ihat w r opened

lip I'.riti.li ( ohinih^m aer,,-,, tiie praiiie^ .nid h\ the

I .coKniphy) ot •;,.

coasting voyage. Had our colonising route been

across the Pacific, the Hawaiian Islands, which were

first brought into touch with the Western world by

the ships of the Royal Navy, would have been a British

settlement and one of our first-class naval stations.

As things happened, however, these islands w^ere first

needed by the Americans, and now form the essential

western outpost of the United States navy. Between

them and British Columbia the ocean is empty of

islands, and Fanning Island, south by west of Hawaii,

with the adjacent small coral islands in our possession,

are no adequate substitute, even apart from over-

shadowing by a first-class naval station in the neigh-

bourhood. Thus there is no good strategic communica-

tion between Australasia and Canada across the North

Pacific. In this connexion it must be remembered

that cousinship does not relieve the American Govern-

ment from the obligations which international law

imposes upon neutrals. It was not until three years

after the outbreak of the War that America could

offer us any facilities in the harbour of Honolulu which

were not equally open to Germans. It must also be

noticed that we have no control of the Panama route

between New Zealand and Great Britain.

Turning to the question of communication between

British Columbia and India, it is important to realise

that the Pacific coasts of North America and Asia

are in a direct line with one another, forming part

of a Great Circle, so that there is no short cut across

the ocean, as the map misleadingly suggests. Thus

the course between Vancouver and Hong Kong is

not only very long, but also closely flanked by the

home ports of Japan, so that its security in time of

war depends upon the attitude of the Japanese.

When, therefore, we differentiate the routes on

which we have well-placed naval stations and recruiting

bases from those dominated by the ports of some
other Great Power, we see that the lands of the Empire

are united by the Atlantic and Indian Oceans and

strategically separated by the North Pacific. Thus
the form in which the Mercator map is usually drawn

by British cartographers with Canada in the upper

left and Australasia in the lower right corner is a good

representation of our maritime Empire, for it shows

the countries as connected across the Atlantic and

the Indian but not across the Pacific Ocean.

Upon this map a symmetrical distribution of our

lands is revealed when a Great Circle is drawn connect-

ing Halifax in Nova Scotia, the eastern terminal port

of the Can.Hlian Pacific Railwa\-. with Fnniantlc,

the westtrn terminal port ol the Australian railway

s\^teiii. ^hli^ triiK ihieii line is t wisted on Mercator's

niap into the lonn ot the IcUer S. The line passes

thron::h Lower 1 '.j\pi elose to the Suez Canal tollowing

the ^eiu'ral diiei tioii ot the Main Track ot tlie I'.iiipire,

wiiich is the steaniin- route hoin ( aiiada to (Ireat

Ih-Jtain. and tlicnce b\ the Sue/ (anal to India and

.\ustralia. \X one end ot the hue he> the Canadian

i )oniinion. and at the othei' .\u -.1 lahi: ia, to the north

(lie I'.iiti-^h hie , ami to th.c s^uth the I'nion of South

Mil. :>. tie cliirl hoir.t > el the r.iilr>h nation. Our
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coloured peoples are also distributed symmetrically

about the line, India being on the east, the Crown
Colonics and the Protectorates of Africa on the west,

so that it is the axis of symmetry of the Empire.
Not far from its middle point is the Isthmus of Suez,

where our direct line of sea communication is crossed

by the only continuous route for the international

railways which will connect our Indian and African

possessions, and adjacent to the Isthmus is the central

station of our airways.

Such is the form and position of the British Empire,
regarded as a maritime organisation, which in fact it is.

The Empire thus mapped has an intermediate

position among the commercial, national, religious,

and racial communities of the world such as is occupied

by no other State. The ocean routes must always
be the link between the two great land areas of the

world, and in the present state of land communication
provide the connexion between the numerous inde-

pendent systems of continental railways. The chief

of these systems is based on the ports of continental

Europe, of which the greatest communicate with the

ocean, and therefore with other railway systems, by
way of the English Channel. Thus the island of

Great Britain is intermediate between the principal

termini of the European railways and the other rail-

way systems. Its harbourage is unequalled by that

of any country of continental Europe, and its supply
of shipbuilding material and coal exceptionally good.

Thus the physical characters of the island accord with
its position on the commercial map, and the metro-
politan British in their intermediate position have
become the chief common carriers of international

commerce.
The Suez Canal, where we have the principal control,

is the gateway between the railway termini of Europe,
the greatest manufacturing centre of the world, and
those of the monsoon region of Asia, the greatest

centre of population. It is also on the shortest route

between the railways of North America and India.

How far-reaching is the effect of our intermediate

position is strikingly suggested by the fact that it is

the British naval stations which would, if available,

provide America with the best line for reinforcement
of the Philippines, the Achilles heel of the Republic.

The distance of Manila from the naval shipbuilding

yards of the United States is almost exactly the same
by Panama and Suez, but the Pacific connexion is

bad, owing to the great distance between the stations

of the American Navy. The relation of Port Said and
Singapore to America and the Philippines is only one
of many cases in which our position is intermediate

between the home and colonial possessions of a white
nation. Thus the important French possession of Indo-
China has to be reached from France either by way of

the Suez Canal where we maintain a garrison, or by
rounding the Cape where we have a national recruiting

base, as well as a station of the Royal Navy. The
true significance of our intermediate position has,

however, been generally missed owing to a one-sided

interpretation of strategical geography. An inter-

mediate station, particularly a naval station, has
commonly been regarded as a blocking position, a
barrier where freedom of movement can be interfered

with. The historical fact is, however, that the harbours
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of the British Empire have also been a link betwct

n

nations. In the War the British Elmpire was tl'

link of the allied and as.sociated powers, and i'

graphical position is unequalled for making a i

lent alliance effective or for chec kmating the action >

an alliance formed with a sinister pur|K)se.

Tlie British Empire provides in Canada the 01

link on the political map Ijetween the European aiv;

American divisions of the white race. Of the \U-

.

million people in the world, the whites numlier about

500 and the coloured 1150. The former are mainl

grouped on the two sides of the North Atlantic Ocean ;

of the latter, the greater part, about 800 million, ar-

in the monsoon region of Asia, which includes Indi.i

Indo-('hina, China proper, and Japan.
In tropical Australia the British, in the exercise of

their discretion, have set up a barrier between the

white and coloured races. The problem of Australian

settlement is complicated by the circumstance that the

northern coa.st-lands lie in the Tropics, and have .1

climate which makes field work ver\- arduous to whiti

men. It is, moreover, uncertain if British famili'

would continue true to ancestral type in this climat'

If, however, settlers from the neighbouring monso< li

lands of Asia be admitted, it would be impossible t

maintain a colour line between tropical and temj)erai'

Australia, and the labour of the Commonwealth would
in time be done by coloured people. The Australian

British are far from the main body of the white race and
from Great Britain, the chief recruiting base of their

own nation. On the other hand, the distance by sea

between Townsville, Queensland, and the Japanese
coast is no longer than the course of the coasting

steamers from Fremantle to Townsville ; and the

other lands of monsoon Asia are even nearer than

Japan.
The relations between geographical environment and

national welfare indicate that the decision to erect a

barrier against coloured labour in tropical Australia is

best both for the white race in Australia and for the

coloured people of the monsoon region of Asia. The
admission of coolie labour would deteriorate the

national character of the Australians, for the greatest

nations are those which provide their own working class.

The descendants of the Asiatic coolies would on their

part have a stunted existence as a community unable to

share fully in the national life of their new land, yet

cut off from the main body of their own people. Far

better, then, that the Asiatic coolie should remain

where the family life of his descendants will be part

and parcel of national life.

Neither should it be assumed that there is not room
in Asia for a large addition to the population. The
pressure of population in China is largely due to the

undeveloped condition of mining, factories, and com-
munications. The coal-fields are unsurpassed in the

world, and iron ore is abundant ; if they were worked,

and factories were based upon them, the new occupa-

tions and improved market for agricultural product-

would pro\dde at home for many of those who now
migrate overseas. The further development of manu-
facture in India would operate in the same direction.

The growth of a manufacturing population in China

and India would stimulate cultivation and stock-

rearing in the sparsely inhabited region under Asiatic
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rule which runs diagonally across the meridians from

the Persian Gulf to the Amur, and includes the eastern

provinces of Persia at one end and Mongolia and

Manchuria at the other. This has for the most part a

light rainfall, but comprises much fine prairie country

and some good agricultural land, while in the more
arid tracts there are many great rivers fed from snow-

fields and glaciers which could be made to irrigate

large areas.

Adjacent to the Indo-Chinese peninsula are the East

Indies, the climate of which is suited both to Indians

and Chinese, with great tracts of undeveloped land the

productivity of which is attested by luxuriant forest.

The sparsely peopled regions of Asia near to India,

China, and Japan by land and sea, and for the most
part connected with them by ties of civilisation, pro-

\ide an area for the overflow from these countries

which is more than twice as large as tropical Australia

and British Columbia, together with California, Washing-

ton, and Oregon, the American frontier provinces of

English-speaking labour.

India includes one of the most important borderlands

within the Orient, that of the Mohammedan and Hindu
worlds. The Punjab, with its great rivers and plain,

is in such striking contrast to the mountains and
plateau of Iran that we are apt to lose sight of the fact

that, climatically, it more resembles the highland on

the west than the rainy valley of the Ganges on the

east. It is an eastern borderland of Islam, a religious

world which is mainly comprised in the belt of dry

country which stretches diagonally from the Atlantic

shore of Morocco to the Altai Mountains. Delhi, under

the Great Moghul, was an advanced capital of the

Mohammedan world just within the Ganges valley,

which is the headquarters of Hinduism. In this sub-

imperial capital the two antagonistic civilisations are

now linked to the government of Great Britain, and the

age-long wars between them have ceased.

Up to the time of British predominance, India was

the terminal position of continental conquerors unused

to the sea, who did not develop the advantages of a

salient maritime position. The ports of India lie con-

veniently for a long stretch of coast-land on the great

gulf which forms the Indian Ocean, and now, owing to

the facilities provided by British shipping, much of

this coast-land has easier communication with India

than with its own continental interior. Several

British possessions in the parts of Africa adjacent to

the Indian Ocean are in the intermediate position

between the principal homelands of the black peoples

and the overflowing population of India, and nowhere

has the responsibility of our intermediate position

called for more careful examination of the rights and

interests of competing coloured races. The decision

with reference to Kenya which has just been given by

the Home Government recognises the main physical

regions in the coloured world as political divisions of

the Empire within which the established races have

special rights, which it is our duty to safeguard.

From the foregoing facts it is clear that the British

piople, metropolitan and colonial, are in a greater

degree than any other nation the doorkeepers of the

world in respect of economic, strategic, and racial com-
munications.
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The Consolidation of the Position.

The consolidation of the geographical position which

the British nation has won turns upon the future of

colonisation within the Empire. The ratio of white to

coloured people in the Empire is only about one to six.

The former are mostly of British stock. The latter are

of many stocks, differing physically from each other as

much as from the white people, and belonging to

diverse religions. Their numbers are steadily increasing

under British rule. Consequently, if the Empire is to

be guided by the British, the numbers of our race must
also increase. There is, however, a school which con-

siders that if our ideals of ethics and efficiency are once

accepted by the coloured peoples, the racial complexion

of the Empire will be unimportant, as public affairs will

be regulated by our principles. This proselytising

point of view does not take account of the contingency

that British ideals implanted in coloured stock may
receive alien development in future generations owing
to biological causes. Our confidence in Western
culture in general, and the British version of that

culture in particular, is based more upon the power of

adaptation which it has shown in our hands since the

Renaissance and the era of oceanic discovery than upon
any system of which we can hand over a written pre-

scription. It is only in our own national communities,

mainly composed of British stock, with minorities nearly

akin, that we can be confident that British ideals will

develop typically in the way of natural evolution.

Therefore in our own interests and in that of the

coloured races (who conflict among themselves) it is

desirable to maintain the present proportion of the

British stock, to whom the Empire owes the just ad-

ministration of law and a progressive physical science.

We have to note that the population of Great

Britain, which is now forty-three million, outnumbers
the combined population of Canada, Newfoundland,
South Africa, Australia, and New Zealand in the pro-

portion of two and a half to one, and increases more
rapidly than that of all these Dominions. Thus
the chief source available for the British peopling of

the Dominions is the metropolitan, not the colonial,

population.

The number and density of the population of Canada
is exceeded in the proportion of about ten to one by the

white population of the United States, hence it is

inevitable that there should be a large flow of people

from the latter country to the Dominion. As it is

essential to unanimity in the Empire that the Canadians
should continue to be British in sentiment and not

become pan-Ameri< an, a large immigration from Great

Britain is required in Canada. Moreover, the population

of continental Europe outnumbers that of Great
Britain in the proportion of something like ten to one,

and as emigrants go to Canada from many European
countries there is a furtiier call for British immigrants
to maintain the British character of the Dominion.
The co-operation of the Union of South Africa in the

War only became possible after the failure of an insurrec-

tion by part of the Boers. Since the number of persons

of Dutch and British stock is about ecjual, an influx of

British colonists is required in order to ensure unanimity
between South Africa and the rest of the Empire.
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The population of Australia stands to that of Japan
as about one to ten. The Japanese are a patriotic as

well as an advanced nation, and claim eciuality with the

white nations from patriotic motives. It is evident,

therefore, that a strong reinforcement of Rritish

1)M|. Illation is needed to maintain the doctrine of a white

Ausualia. For the same reason New Zealand also

needs emigrants, since Australasia is strategically one.

But what are the needs of Great Britain ? There

is a school which teaches that we should be strategic-

ally safer if we had no more people than our farms can

feed, which would be about one-half of our present

population ; that we have passed the number which

can ever be supported here in comfort ; and that

additions to the population would deteriorate its

quality by packing the slums. The same school

contends that emigration, by taking the best and

leaving the worst, will produce a disgenic effect in

the home country. The conclusion is that the salva-

tion of Great Britain can only be ensured by a drastic

reduction in the size of the working-class family. The
strategic argument used by this school is out-of-date,

as the proper plan of campaign for a combination of

Powers bent on breaking up the citadel of the Empire
is not naval blockade but aerial bombardment, and
what the country now needs for its defence is a great

development of technical industries and therefore a

large population. A rural Britain would be quite

unable to defend itself.

The economic argument shows too little apprecia-

tion of the permanent commercial advantage of our

geographical position. As soon as the world gets

again into its stride, conditions in Great Britain will

improve, and thereafter each increase in the popula-

tion of the world outside will provide more work in

this country since our geographical position is un-

surpassed for rendering economic service to other

nations.

The common notion that we are packing the slums

is contradicted by the census. Taking the case of

the Metropolis, not only is central London less closely

peopled than formerly but the five rural counties

round London contain a million residents who were

born in London and have spread out into the country-

fied surroundings.

Neither does the census support the loose asseru :;

that the towns are unable to replenish their populat: i

without fresh blood from the rural districts. 1 •

projM)rtion of London residents who are London-I'
has steadily increased throughout the last fortv v<

and the birth-rate in towns is as high as in rural

even when corrected for the effect of migration i.< v .. . i i,

them. Happily, also, the opinion formerly current
that the townsman was deficient in morale was refuted

by the War, in which our urban regiments showed a
sustained valour which has seldom been surpa.s < <!

in the long annals of military hi.story.

The contention that .selection for emigration uill

leave us only the worst, ignores the essential considera-

tion that the best youngster for the Dominions is not
necessarily the best for the Home Countr)-. Here we
need lads with sufficient business tenacity to resist the
restlessness of youth quite as much as the Doit>'»^''"'^

need those who have a taste for frontier life.

The unequal distribution of men and wohm .

between Great Britain and the Dominions limits t! <

marriage-rate and consequently the total birth-rate

of the British throughout the Empire in a way to which
no other nation is equally subject. The excess of

women in Great Britain cannot, however, be wholly
paired in the Dominions unless the exodus of men to

the United States be largely re-directed to our own
lands.

Now that the limitation of the family is year by year
determined more by choice and less by chance, it i^

important that all should know the size of family which
is necessary for increase of the race. Taking account
of the present age of marriage and the number of deaths
before that age, I find that a general preference for the

family of three would not quite maintain our numbers
in Great Britain even if all migration ceased. If,

therefore, the size of family be universally decided by
choice the number of the race cannot be maintained,
far less increased, under present conditions unless these

who enter into matrimony cherish the ideal of a family

of four children. Upon this, more perhaps than upon
any other factor, depends the continued efficacy of the

British Empire for guiding backward races, enlarging

international commerce, and restricting the range of

war.

The Sun and the Weather.

ARECENT article by C. G. Abbot and his colleagues

of the Smithsonian Astrophysical Observator)'

(Washington: Proc. Nat. Acad. Sci., vol. 9, 1923, No. 6,

p. 194) directs attention to a remarkable decrease in the

amount of heat radiated by the sun during 1922 and

the early months of 1923. This amount, the so-called

" solar constant," has been well below its average

value since the beginning of April 1922. No such

outstanding sequence of low values has been found

since the beginning of observations in 1905, and if the

sun's variation influences terrestrial weather, 1922 and

the early months of 1923 ought to show this influence.

If the temperature of the earth's surface were deter-

mined directly by the amount of solar radiation, this

long-continued deficiency would give rise to a general

fall of temperature by 2° or 3° F. Owing to the com-
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plexity of the atmospheric circulation, no such simple

direct response is to be expected, but we may reasonably

look for anomalous weather, and in fact the winter

of 1922-23 appears to have been unusually disturbed

in North America. In different districts there were
extremes of both heat and cold, drought and rainfall,

and the authors remark that " while it is far too early

in the study of the relations of solar radiation and
weather to state that the extraordinary' solar change
caused the unusual winter weather, it does no harm to

draw attention to both."

If we turn to Western Europe, we find similar dis-

turbed conditions, especially in the north, while the

Arctic Ocean has been characterised by low pressure

and abnormally high temperature. The coincidence

with low solar radiation may be remarked, but it is
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difficult to trace any actual connexion between the two.

The most that can be said at present is that both in

North America and Europe the storm tracks lay for the

most part rather far north. During sunspot minima,
which are usually associated with low values of solar

radiation (as in the present instance), a similar north-

ward displacement of the storm tracks has been

remarked, and in fact has been made use of by Hunting-

ton and Vissher in their theory of climatic changes

(Nature, vol. iii, 1923, p. 561). The solar effect,

however, is difficult to trace because of the great com-
plexities introduced by terrestrial conditions, and
particularly by the movements of Arctic ice. For

example, the anomalous weather of May last in the

British Isles has been traced back to ice movements

and variations of North Atlantic currents set on foot

in 1 92 1 and the early months of 1922 (Meteorological

Magazine, June 1923, p. 100), that is, before the de-

crease of solar radiation had set in, though of course

the latter may have played some part in it. It will be

possible to analyse the effects of the decrease in greater

detail when the volumes of the " Reseau :\Iondial " for

1922 and 1923 are completed, since this publication

gives the deviations of temperature from normal

at a large number of stations distributed over the

globe.

The resignation of Prof. A. G. Green from the post
of chief research chemist to the British Dyestuffs
Corporation is followed by the announcement that
Prof. W. H. Perkin has been appointed advisor to the

headquarters research staff of the Corporation. This
notice is reminiscent of a statement publislied in the
Times of February ii, 1916, to the effect that " Prof.

W. H. Perkin, F.R.S., of Oxford has been appointed
to conduct the Research Department of British Dyes
(Limited) and he has also accepted the Chairmanship
of the advisory council of the company." Taking
these two notices in conjunction, it does not appear
that the recent one entails any material change in

the relationship between the Waynflete professor of

chemistry in the University of Oxford and the British

Dyestuffs Corporation. Meanwhile the Corporation
has in quick succession lost the whole-time services of

Prof. Robinson, Dr. Herbert Levinstein, and Prof.

Green. Moreover, in his last report to the Corpora-
tion, the chairman of the merger company intimated
the directors' belief that " further economies can be
effected in our research department." It will be of

interest to note the attitude of the reappointed
advisor towards the impending diminution in the

research staff. Although the 400,000/. spent in

;
research during four years is a considerable sum, yet

Ut is probably less than the expenditure on trained

chemists incurred by the pre-War forerunners of the

iCorporation, taking into account the much smaller

(Capital sum at the disposal of these firms. The
^chemical staff of the Corporation is smaller consider-

ably than that of any of the larger units of the

|lnteressen Gemeinschaft. If, therefore, the Corpora-

Ition is to compete successfully against its foreign

Frivals, further economies as regards chemists are very
undesirable ; for without ample technical assistance,

the Corporation cannot fulfil the purpose for which it

was founded with very substantial financial assistance

from l!ie Government, namely, with " I lie piini.n \-

()l)j("(:1s of supplying dyes and colours to Liiose

I'.ritish trades which depend for their continuance on
tlicir ;il)ilitv to obtain them."

'I'm: '
liL;ht. jiLiik: " iri.ils at Lympne have demon-

.strated the possibilit>- of mrni (h^'ht

power engine. Two a<T()])l;mi-, tinl i

test for fuel econonu', witli Sj-^ inT

The former had a 3^0 li.p. engine, a.sj;^
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Current Topics and Events.

and a mileage for the week of 362 ; the latter 5^-10 h.p.,

74 m.p.h., and 775 miles, to which must be added a

winning climb to 14,400 ft. The decisive value of

excess power is thus shown. The cost of light planes

built singly is about 500/., and the competing machines

were handled by the most experienced pilots in the

country, while Maneyrol, perhaps the most brilliant

pilot present, met with fatal accident, thus reminding

us that flying still has its special risks. It would,

therefore, be rash to conclude that flying is now cheap,

easy, and entirely safe, but in spite of these cautions

the results achieved will stimulate flying in many
directions. The Director of Research indicated one

of the most interesting of these in remarking that

trials on light planes could be applied to geometrically

similar aeroplanes of the largest size. There is a

fairly satisfactory theory of similar aeroplanes, but

the best type is being slowly evolved by the efforts

of designers and the criticisms of pilots. What is

suggested is that it is possible to investigate the

relative merits of different types on the scale of the

light plane at comparatively small expense, and then

to apply the results to the largest aeroplanes, which

have proved enormously expensive in development

by direct methods.

An account of the investigation of a prehistoric

flint mine at South Down, about three miles north of

Chichester, was" given by Major A. G. Wade at a

meeting of the Prehistoric Society of East Anglia

held at Burlington House on October 10. Major

Wade has identified twenty-one circular depressions,

averaging about 12 ft. in diameter, running along the

summit of the Down in a straight line from east to

west. Tliree of these, on excavation, proved to be

mine-shafts sunk in the chalk for the purpose of

extracting flint-nodulcs. The first shaft measured

12 ft. in (li;nii(-t('r .ind 13 I'l . in (U'ptli. and the second

ft. Ml ilianictcr ami >i It., ui dcpLh. Although no

L;ailcnc. wiTc found, the Inst shaft, was deeply under-

cut on on(> side w hrrr the nuncis had followed a vein

of tlint. in this shaft a ]>!( I< made from an antler of

red drcr, -anular to thos,' fonnd at Grimes' Graves

and (i-laii\, iiuluaii'd ihr method employed in

^\ith 3 horse- mining. A large number of implements of Auri-

principal gnaciau type was found in the inlilling of the shafts,

gallon. and in tiie second the top-stone of a saddle quern of

:,5 m.p.h., green sandstone, A large elongated axe is regarded
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by Mr. Reginald Smith as identical with a late

Acheulean form. The discovery is one of consider-

able interest, as the pits are in all respects comparable

with those at Cissbury, while if the type of the imple-

ments is accepted as evidence of date, they support

the view that both mines are of palaeolithic age. The
quern stone, unless it can be shown to be later than

the implements, would then suggest a much earlier

date for corn growing than is usually accepted. The
excavations were carried out with the permission of

the Duke of Richmond, by whom the implements,

mollusca, and animal remains have been presented to

the Brighton Museum.

The Publishers' Circular for September i contains

some suggestive remarks by Mr. T. W. MacAlpine
on " Scientific Literature : the Need for Co-ordina-

tion." Their gist is that publishers, who cannot be
expected to know the requirements of every branch
of science, might welcome advice from a committee
or committees of scientific workers such as might be

appointed by the British Association. Among the

pomts to be specially considered are form and style

of treatment, degree and nature of illustrations,

uniformity of nomenclature and symbols, size of

page and of prmted area, selection of type, division

into chapters, paragraphs, etc., and the numbering
of them, list of contents, and index. Though we
hold the view that too much standardisation often

checks improvement by hindering natural selection,

still we think some steps could well be taken along

the path sketched by Mr. MacAlpine. He is perhaps
not aware that there already exists a committee of

the Bntish Association appointed to advise on
similar matters in special reference to zoology and
the allied sciences. The last report of this committee

,

presented at the Liverpool meeting, deals with some
questions that directh' concern publishers. One of

these is the precise and correct dating of volumes
and parts. The other, discussed at length, is " What
constitutes Publication ? " The answer is sum-
marised thus :

" Publication of a new systematic
name is effective only when the volume, paper, or

leaflet in which it appears is obtainable at a price

in the way of trade by any applicant, or is distributed

widely and freely to circles interested, it being

always of a character suitable to the publication of

such matter."

At last Lyme Regis has a museum and the

beginnings of a type collection of the fossils for

which it is famed. The desirability of such a
collection has been felt by some of the residents for

many years, but the question of cost has blocked

the way. In 1901 the late Mr. T. E. D. Philpot, a
landowner at Lyme, erected a suitable building, but
the Town Council did not see its way to find the

necessary funds to maintain it, and the fabric stood

empty and forlorn. Attempts to revise the situation
were made early in 1914 and Mr. Philpot was ap-

proached in the matter, but the movement was
abruptly ended by the outbreak of War. On Mr.
Philpot's decease, two years ago, his representatives

renewed his offer to the Town, and this time the
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Council was persuaded to accept the handsome gift.

Fortunately, an enthusiastic palaeontologist, I>r

Wyatt Wingrave, was ready to act as honorar\

curator and to lend his own private collection of

local fossils. These, with a few from other sourcc

form quite a respectable nucleus around which aM

geologists will be glad to see the growth in Lym
itself of a collection worthy of the world-wide i

tion of the place. The annual report shows
good beginning has been made and includes the usual

appeal for funds, for cases, and for gifts of specimens,

all of which should be forthcoming now there is .1

place to put them and a curator to watch over them

In the September issue of State Technology—thj

journal of the In.stitution of ProfessionaJ Civil

Servants—the Act of the United States Congress of

March last classifying civil servants is published in

full. Its principal interest for us is the prominent

position it gives to the professional and scientific

civil servant. In Great Britain, the administrative

heads of government departments, even when thfir

concern is mainly with scientific or technical matters,

are men with a classical or literary education and no

scientific or technical knowledge, and the Institution

of Professional Civil Servants has been urging for

some time that members of the scientific staff of a
department are as likely to make as good adminis-

trators as the men with no knowledge of the affairs

of the department at present chosen. From the

above Act, it appears that this is recognised in the

United States, and in their civil service, professional

and scientific work is administered by men with

professional and scientific experience. The salary

attached to the highest posts, whether professional

or administrative, is 7500 dollars per annum.

A SMALL but instructive pamphlet on the co-

operative development of Australia's natural resources

has been published by the Commonwealth Institute

of Science and Industry-. The whole field of Australia's

resources is briefly surveyed and attention is directed

to certain urgent problems that await solution.

Particularly important is the section dealing with

agricultural and pastoral problems. The ravages of

vegetable and animal pests are shown to be enormous.

In New South Wales and Queensland alone, the total

area covered by the prickly pear is not far from double

the entire cultivated area of the Commonwealth.

From plant diseases alone the annual loss to Australia

is estimated at more than 5,000,000/. ; animal pests

are even more costly. In a bad year the sheep-fly

may cause a loss of 4,000,000/. A long list is given

of investigations needed in the interests of agricultural,

pastoral, and forest industries. The pamphlet makes

a strong plea for the application of scientific method

and research in the development of AustraUas

resources. Copies may be had free of charge on

application to the Director of the Institute at

Melbourne.

Among the many new periodicals of varying aims

and quality relating to wireless telegraphy and

telephony, we are glad to welcome a new-comer in

Experimental Wireless, of which the first monthly
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issue is before us. This in its own words is a " Journal

of Radio Research and Progress," and wisely leaving

to the more popular type of paper, elementary matter,

broadcasting news, and doings of societies, con-

centrates upon articles on recent developments and
experimental research. For example, a new con-

nexion for valve generators, in which the oscillating

circuit IS connected between the grid and the filament,

is described in an article by E. W. Gill, and the
possibilities of the neon tube both as an oscillator

and a receiver are discussed by E. H. Robinson.
Another suggestive article deals with the correction

of distortion produced by amplification, especially in

the case of loud speakers. Notable among several

other important contributions is an account of

investigations of the Radio Research Board on the
fading of signals. Another way in which the pro-

prietors of the journal are encouraging research work
is in the maintenance of a laboratory and testing

service whereby readers' apparatus can be calibrated

and other electrical measurements made entirely

free of charge. The journal should be an important
help to workers in wireless and is entirely independent
of trade interests or other wireless organisations.

Dk. a. Kossel, the well-known physiological

chemist of the University of Heidelberg, celebrated

his seventieth birthday on September i6 last.

The Fothergillian gold medal and prize of the
Medical Society of London have been presented to Sir

Arthur Keith, Conservator of the Museum of the
Royal College of Surgeons.

The Thomas Hawksley lecture of the Institution

of Mechanical Engineers will be delivered at the
institution on Friday, November 2, at 6 o'clock, by
Sir Westcott S. Abell. The subject will be " The
Mechanical Problems of the Safety of Life at Sea."

We much regret to announce the death on October
10 of Dr. J.. A. Harker, F.R.S., at the age of fifty-

three ; of Dr. A. A. Rambaut, F.R.S., Radcliffe

Observer, Oxford, and late Royal Astronomer of

Ireland, on October 14, at the age of sixty-four
;

and of the Hon. Nathaniel Charles Rothschild, on
October 12, aged forty-six.

The Council of the National Institute of Agri-

cultural Botany has appointed Mr. A. Eastham to be
Chief Officer of the Official Seed Testing Station for

England and Wales. Mr. Eastham, who studied

agriculture and botany at the Lancashire Agricultural

School, Cheshire Agricultural College, and the Uni-
versity of Edinburgh, completed his training in

Canada, where he specialised in agricultural botany.

Previous to his return to England, Mr. Eastham held

botanical and seed-testing appointments in Canada.

Prof, W. D. Treadwell, of the Technical High
School, Ziirich, will lecture on " Electrometric

Methods in Analytical Chemistry " on November 2,

under the auspices of the Manchester sections of

the Society of Chemical Industry, the Institute of

Chemistry, the Society of Dyers and Colourists, and
the Manchester Literary and Philosophical Society.
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The fifth of the series of public lectures on " Physics

in Industry," being given under the auspices of the

Institute of Physics, will deal with the subject of
" Physics in the Textile Industries." It will be
delivered by Dr. A. E. Oxley, physicist to the British

Cotton Industries Research Association, at the

Institution of Electrical Engineers, Victoria Embank-
ment, London, on Monday, October 22, at 5.30 p.m.

The sixth annual general meeting of the British

Association of Chemists will be held at the Chemical

Department, University of Birmingham, Bournbrook,

on Saturday, October 27. A chemical exhibit has

been arranged by Prof. G. T. Morgan, to precede the

meeting. The Society's annual dinner will be held

at the Queen's Hotel, Birmingham, during the

evening. The president. Dr. H. Levinstein, will take

the chair at both the general meeting and the dinner.

According to a Press announcement, a " Mam-
moth's Shoulder Blade " has recently been landed

at Douglas, Isle of Man, having been brought up
in a trawl off Ramsey. The bone is supposed to be
the shoulder blade of a mammoth. From the back
to the end of the blade is 6 ft. ; the bone is 2 ft.

thick and more than 3 ft. wide. Lengthy accounts

were given of the mammoth, the period in which
it lived, etc. Photographs have been submitted to

Mr. T. Sheppard, of the Municipal Museum, Hull,

from which it is clear, as might have been expected,

that the " bone " was the skull of a whale.

Recent issues of the Times (September 29 and
October 10) reproduce many interesting photographs
of the effects of the great earthquake in Japan. They
show how well some of the great public buildings in

Tokyo (such as the Metropolitan Police Station and
the Imperial Theatre) withstood the shock of the

earthquake, though they were afterwards destroyed

by fire. The magnitude of the sea-waves is repre-

sented by a photograph of a scow, or flat-bottomed

ferry-boat, thrown bodily on to the quay at Yoko-
hama. A third picture illustrates a not uncommon
effect of great earthquakes, that of railway-lines left

suspended in air while the bridge below has collapsed.

A GRANT of 25,000/. has been made by the Develop-
ment Commission to the new Research Institute for

the investigation of animal diseases to be erected in

connexion with the Royal Veterinary College, Camden
Town, London. Sir John McFadyean, principal of

the College, will be the first director of the Institute.

The report of the field work of the Smithsonian

Institution for the past year describes the manifold

activities of this important body. Accounts are given

of no less than twenty-two expeditions organised by
it and its branches ; they include geological explora-

tions in the Canadian Rockies : the use of the great

100-inch telescope at Mount Wilson Observatory in

connexion with a special vacuum bolometer and
galvanometer to measure the heat in the spectrum of

the brighter stars : an expedition to the North

Pacific Fur Seal Islands : the collection of Australian

fauna for the Museum, and a similar enterprise in little-

known parts of China : botanical investigation in the
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Republic of Salvador and Guatemala : archaeological

studies at the Mesa Verde National Park, Colorado,

and of totem poles in Alaska. Less generously
endowed scientific institutions in Great Britain will

look with envy on such enterprises, but will recognise

them with full appreciation as important additions to

the general stock of human knowledge.

The Rede lecture for 1923, by Prof. H. A. Lorentz,
on " Clerk Maxwell's Electromagnetic Theory " Is

to be issued in pamphlet form in November by the
Cambridge University Press,

Messrs. D.ulau and Co., Ltd., 34 Margaret Street,

W.I, have just circulated a useful catalogue (No. 105)
of second-hand books on entomology, general zoology,
geology, and mining. Nearly 2000 works are listed,

and the prices asked appear very reasonable.

Messrs. Ernest Benn have in their autumn list

several books of scientific interest, among which we
notice " The Principles and Practice of Wireless Trans-
mission," by Parr, in which the theory of the pro-
duction and control of wireless waves is set forth in

non-technical language ;
" Across the Great Crater-

land to the Congo," by A. Bams ;
" The Diseases

of Glasshouse Plants," by Dr. W. F. Bewley, of the
Cheshunt Experimental Station, giving the practical
results of the experimental work of the station in

recent years ;
" Successful Spraymg," by P. J.

Fryer, which is primarily intended as a handbook for

the practical grower wishing to know the results of
recent researches upon the subject ;

" An Introduc-
tion to the Study of Chinese Sculpture," by L.

Ashton, which professes to be the first European
book dealing with this branch of Chinese art ; and
" Plastic Art in China," by O, Siren, with an intro-

duction and epigraphic notes by P. Pelliot.
,

Prof. W. E. Dalby is bringing out, through?
Messrs, Edward Arnold and Co., " Strength and
Structure of Steel and other Metals," the main
purpose of which is to correlate strength of metal

with their structure. In this volume the subject

has been considered from the point of view of the
engineer, and, so far as possible, in terms readily

understood by the engineer. Other books in the
same publishers' announcement list are :

" A Hand
book of the Coniferae and Ginkgoaceae." by W. Dalli

more and A. B. Jackson, containing descriptions in

easily understood terms of all the cone-bearing trees,

with information upon their economic uses an!
cultivation. Although the book is primarily 1

general wofk upon conifers, special attention ha

been given to those that are hardy in the British Isles

or are of outstanding economic importance. A
feature of the work is the series of keys to genera

and species which are designed to assist beginners

in the work of identification. " British Hymenop-
tera," by A. S. Buckhurst, L. N. Staniland, and G. B.

Watson, with an introduction by Prof. H. Maxwell
Lefroy, being an introduction to the study of the

habits and life-histories of British saw-flies, wood-
wasps, gall-flies, ichneumon-flies, ruby-wasps, digger-

wasps, mud-wasps, wasps, bees, and ants. Informa-

tion is given as to their identification, and technical

terms are carefully explained.

Our Astronomical Column.

The Want of Symmetry in Stellar Velocities.—Proc, Nat. Acad, of Sciences, U.S.A., for September
contains an article by Dr. G. Stromberg, of Mt.
Wilson, on this subject. This unsymmetncal dis-
tribution was first found by B. Boss from a study of
measures of parallax and radial velocities ; later
Adams and Joy found it independently. Stars of
high speed appear to move towards the hemisphere
between galactic longitudes 160° and 340° (through
250°).

Dr. Stromberg extends the research to the globular
clusters and spiral nebulae, finding that all known
objects appear to show the same asymmetry ; he
conjectures that it may arise from the existence of
a fundamental system of reference, with regard to
which excessive velocities are very infrequent. The
stars of moderate velocity were found to be divisible
into two groups, one with a slightly eccentric velocity-
ellipse in the galactic plane, the other with a more
eccentric ellipse.

The stars of high velocity give an ellipse with axes
parallel to the last ellipse, while the globular clusters
and spiral nebulae give circular distribution : in each
case the group-motion increases pari passu with the
internal motions. On the assumption that the spiral
nebulae have acquired the maximum attainable
velocity, he calculates the position of the fundamental
frame, and shows that referred to it the sun is moving
with velocity 651 km. /sec. towards R.A, 305°, N. Decl.
75°.

New Transit Instrument at Paris.—M. B.
Baillaud, director of the Paris Observatory, describes
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in the Comptes rendus of the Paris Academy of

Sciences for August 7, a new transit instrument
which has been erected at the Observatory for the
determination of the time that is distributed by wire-

less signals from the Eiffel Tower. These signals are

now used so widely that the question of their degree
of accuracy is important to many astronomers ; hence
an instrument was designed of such a size that it

could be reversed on every star. The object glass is

by M. Viennet, and is of excellent quality ; its ap>er-

ture is 4 in. and focal length 48 in. The magnifying
power is 60 ; the self-registering micrometer has two
threads that travel in opposite directions at the same
rate, crossing each other at the centre of the field.

The threads are driven by electric motor and the rate

of driving is regulated by a rheostat. The object of

the two threads is to save the time required to get

the star on the tliread again after reversal ; haN-ing

been observed on one thread up to reversal, it is

automatically found very close to the other after

reversal. The order of positions is reversed for

alternate stars.

The level error is found both by spirit levels and by
nadir observations. The coUimation error is at pre-

sent determined on the nadir, but collimators are in

course of erection.

The results of time determination are satisfactorj-.

The figures that are printed never show a greater

range for separate stars on the same night than
a tenth of a second ; it seldom exceeds half of this

amount.
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Research Items.

The Sheel-na-gig at Oaksey.—The Sheel-na-gig
or phallic figure, usually found in churches, is probably
the survival of a fertility cult. That at Oaksey, in

North Wiltshire, is described in the September issue

of Man by Miss M. A. Murray and Mr. A. D. Passmore.
It is carved out of the same stone as that of the
church, a thirteenth - century edifice, but there is

nothing to show whether it is in its original position,

or whether it is contemporarv' with, or earlier than,
the church. But the size and importance of the
left hand in the sculpture are noteworthy and suggest
a pre-Christian origin for the figure. The flat surface
of the stone has been slightly hollowed so as to make
the figure stand out in relief. The weathering of the
stone has practically destroyed the features, which
appear to have been rudely indicated.

The Island Culture Area in America.—In the
thirty-fourth annual report of the Bureau of American
Ethnology, 1912-13, recently issued, Mr. J. Walter
Fewkes discusses the prehistoric island culture area
of America. He concludes that, from the data now
in hand, it is possible to distinguish three cultural
epochs in the West Indies. The earliest people were
cave-dwellers, a mode of life that had not totally
disappeared at the arrival of Columbus, a culture
extending through both the Greater and Lesser
Antilles, though, owing to the absence of caves, it

naturally did not exist in the Bahamas. The absence
of fine stone objects separates the West Indian cave-
man from that of the following epoch, the agri-

cultural West Indian, when stonework reached a
perfection not excelled elsewhere in the two Americas.
The archaeological evidence of the third epoch, or
that of the mixed race formed by an amalgamation
of agricultural and Carib elements, appears to indicate
a decline in the arts, as would naturally be expected
from the nature of the life of the inhabitants. All
three .stages of culture—^cave-man, Tainan, and Carib
—coexisted when the West Indies were discovered.
The first mentioned had been driven to isolated,

undesirable localities ; the Tainan held the Greater
Antilles, but had been submerged in the Lesser except
in Trinidad ; the Carib occupied the islands between
Trinidad and Porto Rico, and was slowly encroaching
on the Greater Antilles at the coming of Columbus.

Early Arithmetical Processes.—At the recent
meeting of the British Association, the Rev. C. A.
Brodie-Brockwell, professor of Hebrew and Semitic
languages, law, and history in McGill University,
Montreal, presented to the Anthropological Section a
paper dealing with the evolution of arithmetic with
special reference to the principles of compound-time
or reckoning. He maintained that modern scholars,

through neglecting to take into account the fact that
pre-Christian Mediterraneans used arithmetical pro-
cesses without analogy in modern arithmetic, had
obscured the meaning of ancient time determinations.
He proceeded to show wherein the ancient processes
differed from the modern, and suggested that owing
to the fact that the ancients worked in units larger
than those we employ, it was necessary to divide or
siilxlivide according to the method of computation
1)1 fore the ficures were comparable with modern cal-

Mil;it i'li, ;. Till;-;, .-iccording to the method of com-
jMii.ii Kill, ;iii\ L'!\cii ri,L;iii(.; may be divisible by two,
llircr, u\- lour to ;irii\c rit its iDndnii ci jui\'a]ent.

I'rol. I '.r()( l{\sfll coihIikU'iI liy (liiiioiist i iitiii:^ the
application ol his theory of compound-tinn- to ;t

Babylonian t.ilkt, previously undeciphered, whuh
was discovered by Prof. Ilil)irc(ht, io I'laio's

M ilii I'Mtifn Cycle, and to Proi his' I 'yt hmcnic I mlu, <_:;.
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Imagery in Thinking.—In Discovery for August,
Prof. T. H. Pear gives a very lucid account
of the vehicles and routes of thought. He thinks
that the recent mobilisation of psychologists for
practical work has led to the neglect of a problem
which at first sight appears rather theoretical, but
may actually have far-reaching practical results. It
is well known that people vary in the way in which
they think, but having classified people as visuals or
audiles, there is a tendency to neglect the conse-
quences. The writer thinks that for practical pur-
poses people can be described as visualisers or verbal-
isers according as they tend to think in pictures or
words. Each type of thinking has its own advantages
and also its own drawbacks, and extremes of
either type often fail to understand the other, not
infrequently with serious consequences. Should a
teacher or a doctor be too exclusively one type it

might account for some failures in dealing with
particular pupils or patients. The visualiser he holds
is less likely to be impressed by an orator's rumbling
stream of words or less easily hypnotised by a sonorous
phrase or platitude, but, as against this, he may be
paralysed by impressive tailoring or a pretty smile.
The article is an excellent example of sound scientific
thought expressed in non-technical language.

Sex Reversal in the Common Fowl.—At the
recent meeting of the British Association in Liver-
pool, no little interest was excited by Dr. F. A. E.
Crew's account of a case of complete sex-reversal in
the common fowl. A hen, after laying a number of
fertile eggs in a perfectly normal manner, was con-
verted into a cock which became the father of chicks.
This remarkable reversal of sex seems to have
resulted from the destruction of the ovary by tuber-
cular disease and its replacement by testes. Dr.
Crew has published his observations on this and
similar cases in a recent number of the Proceedings
of the Royal Society (Series B, Vol. 95, No. 667) and
Miss Honor B. Fell gives a more detailed account of
their histological features in the first number of the
British Journal of Experimental Biology (October)

.

Reproduction in P.iLfni-sTK/x.i jeivk/xsi.—It has
long been suspected that the Gasteropod mollusc,
Paludestrina jenkinsi, reproduces itself by means of
parthenogenetic ova. If so, it is the only mollusc in
which this phenomenon is known to occur. The
probability is converted into a practical certainty by
the careful breeding experiments of Mr. Guy C.
Robson, described in the first number of the British
Journal of Experimental Biology (October). No male
has ever been observed and there is no evidence of
hermaphroditism. This little snail is also remarkable
for the curious manner in which, in the British Isles
at any rate, it has extended its range in recent
years from brackish estuaries to inland fresh waters,
which, as Mr. Robson suggests, may have something
to do with its parthenogenetic habits.

The Siiaim: of Plant Cells.—The botanist who
is under th(^ impression that the typical shape and
mode of division of a normal parenchymatous cell is
fully represented by the usual text-book dii-i mi,
where such cells are always in transverse or longi-
tudinal section, is recommended to study the paper
by Mr. Ircderic T. Lewis in the Proceedings of the
American Academy of Arts and Sciences, Vol. 58,
No. 15. The author has prepared serial microtome
sections of the pith of the elder, from which outline
drawings and then wax models of the cells have been
prepared by standard methods. The result is to
show that the cells are essentially tetrakaidecahedra,
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as the mathcmatirians ;\\\<\ tihvsicists had antici-

pated ; from till- 1110(1(1 '-construct

the method l'\ ulii(li tin 1 after cell

(li\ isii 111.

K'l II I'l \Ni " IN Strawhkkkiks.—During recent

yen tin in.iid of a mysterious disease among
StTaubcnus has been reportnl under this name from
one centre of strawberry r aiiotlicr, in

some districts the straw!" i !n tr\ Ix-ing

8eriousl\- t hrratfiicl li\- it> . li-|.i ii l.i 1 1. :'ically

diseased iilant-, lia\r liccii iiiKlff (il)N(: ,,t: the
Rcscan h StalHMi, I.'iiil; Aslitdii, i'.riilnl, and now
Messrs. 1',. ilallard and (1. S. I'lTcn report, that the

disease is only a special form of the well-known
" cauliflower " disease of strawberries \vlii( h has been
known for some thirty years and was ti 'd

by Mrs ( )rincrod. As in the case < i

flower " tlisease, the causal organism in red pianr

is found to be the eelworm Aphelenchus fragario
Ritz. Bos, a conclusion which, as recent correspond-
ence in the Gardeners' Chronicle witnesses, is in agree-

ment with that of other practical observers familiar

with the disease. " Red plant " appears to be an
unfortunate name for the disease, as it is only when
the eelworm attack synchronises with a certain stage

of development in some varieties of strawberry that
the striking red colour develops in the petiole and
lamina of the ill-developed leaves.

Control of Finger-and-toe by Liming.—In
Bull. No. 29 of the North of Scotland College of

Agriculture, Prof. Hendrick describes an experiment
carried on for several years at Craibstone under
conditions particularly conducive to the spread of

finger-and-toe disease. The soil is sour and very
poor in quality, and turnips have been grown on
the same land since 191 5 ; mass infection has been
induced by leaving plenty of diseased material upon
the plots, and manures favourable to the increase

of the disease have been systematically applied.

Although disease occurs yearly on the limed plots

as well as on the unlimed, in the former case a large

proportion of the roots are fit for use, even though
touched by disease, whereas in the latter case most
of the roots are rotten and unusable. It would
seem that though a cure is not effected, some measure
of control can be exercised by adequate applications

of lime, in moderate excess, but in each individual

case it will be necessary to balance the cost of the

liming against the improved value of the crop, in

order to determine whether the procedure is economic
and advisable.

Inaudible Air-waves.—The current number of

Science Progress (pp. 294-297) contains an article by
Dr. C. Davison on inaudible air-waves resulting from
explosions. These waves are manifested chiefly by
the rattling of windows, the disturbance of pheasants,

and the traces of barographs. Such effects are

noticed far beyond the area within which the sound
of the explosion is audible. For example, the firing

during the Dogger Bank action of January 24, 1915,

was heard in England to a distance of 208 miles,

while pheasants were disturbed near Workington
(320 miles). The velocity of the inaudible air-waves
is slightly less than that of sound, but, when a silent

zone is developed, the sound-waves, which at first

outrun the inaudible waves, in the outer sound-area

follow them after a brief interval. As windows are

shaken and pheasants are disturbed in the silent

zone, it is suggested that the inaudible air-waves

cross the silent zone close to the ground while the

sound-waves travel at a somewhat greater elevation.

Industrial Water Supply in the United
States.—An inquiry into the nature and source of

the water used in ind'-';''^;-'' ..^« >>a..i...,^nts in th.-
United States has hi ,,1,, results
These are published n ....,.,.., . ujK'r No. ^','>

of the United ol'.gical Survey. The censu,
of 1020 showe -• per cent, of the total ooi, i

jatioi: pi u es eaeli of morc than
"ihah. \ ses of the water supply o:

287 places and, 111 addition, of many smaller pla
given so that each state is represented by at 1«

,

cities. These details deal with the bulk of the wai-
used for industrial pnrpr>sf^s even if they show ih
character of the wa t 1 )y less than half the tota

!

population. Man\ analyses are the work of

the Geological Survc) ; others have been ol.
from municipal, state, waterworks, and com
laboratories. Of the 307 cities quoted in the •

;

•

the great maj(jrity has surface water but a feu iia\e
ground water. A sk-trh map shows the average
distril)iition of hardiie-,^ Ihis quality, due to calcium
and inai^iicsiuni .salts, i.s practically the only one of
niiK h ill lustrial importance. Thefigures show that
of the ^9,000,000 persons served with the waters
analyst d, about 17,000,000 use water with less than
55 parts per million of hardness, 6,000,000 use water
with 55 to ir. iiillion, and most of the
remainder use o to 200 parts of hardness
per million. Tlie paniplilet contains also a discussion
of the treatment of water for public supplies.

The Determination of S ; .^In an article
in Science Progress for Octoliei on the levels of land
and sea. Sir Charles Close di-scusses the problem of
arriving at the mean level of the sea as the datum to
which height on the Ordnance Survey maps of Great
Britain are referred. What is required is the mean
position of the sea surface as determined over a con-
siderable period of time, at all states of the tide, and
not merely at high and low water. The most satis-

factory way of arriving at this mean is by the use of
self-recording tide-gauges. In practice the mean of
the hourly tides measured over a long period will

give the result desired. For this purpose tidal

stations were set up at Dunbar in 1913, Newlyn in

1915, and Felixstowe in 1917, and are still at ^orET
Each of the two stations of longest duration show a
range in height of the annual mean sea-level of 2-3

inches. Hence it is obvious that the value of mean
sea-level cannot be obtained during the period of a
year. At other stations in the British Isles and else-

where, annual fluctuations have been noted. In fact

the probable variation of height of any one year
from the mean of a large number of years is about
half an inch. The most important variations are
meteorological and are in part local, in part world-
wide. Of smaller significance are the latitude varia-

tion tide with a period of 431 days and the lunar
tides of 1 8-6 years.

SuNSPOTS and Air Temperaturi: in America.—
The Monthly Weather Review for May contains an
article on sunspots and terrestrial temperature in the
United States based upon a communication to the
American Meteorological Society by Mr. A. J. Henry
of the U.S. Weather Bureau. It is pointed out that
annual deviations of temperature give evidence of

short period variations within the 11 -year sunspot
cycle. Sometimes warm and cold years alternate ; in

other cases the cycle, cold to warm, would be completed
in three, four, or five years. During the period 1870-
192 1, a heat maximum corresponds fairly well with
a maximum of sunspots and vice versa. Prior to that

period the agreement is not so good. The author
mentions that until some allowance can be satis-

factorily made for the movement of cyclones and
anticyclones, it is hopeless to seek for effects of changes
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in the intensity of solar radiation in the temperate

zone. Observations are used for as many stations as

practicable in the United States, and in using the

published means of temperature derived from the

daily extrerries, appropriate corrections have been

applied to reduce to true means. Temperatures
dealt with range between the years 1750 and 1921,

but the number of stations are very few prior to 1825.

Summarising the conclusions and results of various

authorities on the subject, the author states that it

appears that the weight of evidence is in favour of

the existence of a variation in the air temperature of

the globe corresponding roughly with that of the

spottedness of the sun, an increase in spots corre-

sponding with diminished terrestrial temperature and
vice versa. The effect is best shown in the tropics

and is difficult to trace in temperate latitudes. There

were three pronounced maxima and minima of tem-

perature between 1873 and 1921, the maxima occur-

ring in 1878, 1900, and 1921, and minima in 1875,

1893, and 1917.

Bombay Magnetic Curves'.—^We have received

from the Director of the Government Observatory,

Bombay, a collection of photographic copies of

Bombay magnetic curves for selected disturbed days

during the years 1906 to 191 5. Records are included

from several hundred days, covering about 150 large

sheets. Magnetic disturbance at Bombay is seldom

large except in H, the intensity of the horizontal

component. The curves reproduced are mostly for

this element, but the declination and vertical force

curves are also reproduced for some of the storms.

The times, and the base line and scale values, are

clearly shown in every case, and the reproductions

are excellent ; thus much valuable information is

deducible as to the character of magnetic disturbance

in Bombay. As compared with curves from European
or North American stations, the Bombay curves are

comparatively free from rapid oscillations. Some of

the curves, however, are decidedly lively, including

those for February 9-10, 1907, September 12-13, 1908,

May 14-15, 1909, September 25, 1909 (when there

was considerable loss of trace), and June 17, 1915-

There are many examples of " sudden commence-
ments " of magnetic storms, all or nearly all exhibiting

the characteristic rapid rise of horizontal force. In

some cases this increase of force persists for a number
of hours, the curve having a crested appearance ;

in other cases a fall to less than the normal value

follows hard on the initial rise. The weight of the

volumes of collected curves is considerable, and the

Director of Bombay Observatory expresses his regret

that owing to the heavy postage, and the necessity

for economy, he has been obliged to restrict the issue.

:He would be glad, however, on receipt of the postage,

to send a copy to any magnetician who would like

'to have one.

Coconut Oil.—The coconut oil industry is sur-

veyed in the Chemical Trade Journal for September 7.

This substance is known to us as a fat ; only in

warmer climates is it an oil. It is obtained from the

kernels of the fruit of the coconut palm, which
flourishes in India, Ceylon, and other tropical coun-

tries. The first importations into Europe occurred

in 1815 ; they have since steadily increased. The
article contains brief accounts of the properties

(physical constants, etc.), composition, and manu-
facture of the oil. The bulk of the oil is used in

the soap and candle industry. Future prospects are

discussed.

A Direct Reading X-ray Spectrometer.—In

1915 Duane and Hunt found that a spectrum of
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general X-rays is terminated sharply at the short
wave end, the boundary wave-length being precisely
connected by Planck's quantum relation with the
maximum voltage applied to the X-ray bulb. The
output of general X-rays is roughly proportional to
the square of the voltage, and provided the peak-
voltage is the same, the energy-distribution curve
of the X-ray spectrum is found not to vary markedly
with the shape of the wave-form of the exciting
potentials which obtain in practice, whether from
coil or transformer. For medical purposes, at any
rate, it is sufficient to assume that in the absence of
a filter the general quality of the rays is independent
of the means by which the X-rays are generated but
is determined only by the position of the quantum
limit. Drs. Staunig, March, and Fritz, of Inns-
bruck, have designed a convenient type of X-ray
spectrometer for measuring this boundary wave-
length. In this instrument (the English agents for
which are Messrs. Schall and Son, 71 New Cavendish
Street, W.i) a narrow slit of X-rays passes through a
thin plate of rock salt crystal and the deviated beam
is observed visually as a narrow band on a fluorescent
screen provided with a scale of wave-lengths. The
crystal is capable of rotation, and the observations
consist essentially in measuring the minimum devia-
tion between the reflected beam and the undeflected
beam. In practice it is convenient to ascertain both
the right-hand and left-hand positions of the deflected
beam and halve their angular separation, thus avoiding
a determination of the zero position. It is important
that the observations should be made in a darkened
room by an eye thoroughly adapted to darkness.
The spectrometer, which .should be earthed, is brought
as near the X-ray tube as possible, the protection
for the operator being afforded by sheet lead. As
will be gathered, the instrument is also capable of
being used as a means of measuring peak-voltage.

Temperature of the Crookes Dark Space in
Glow Discharge.—Herr R. Seeliger, in the issue of
the Zeitschrift fUr Physik of June 29, contests the
opinion recently expressed by Giinther-Schulze that
the temperature in the dark space of the glow dis-
charge is high (Nature, October 13, p. 557). The
canal ray particles are in part neutral, and do not
behave like elastic spheres to which the geometrical
laws of mechanical collision can be applied. When
collisions take place in which the charge is altered,
the changes of velocity and of direction are small

;

when the colliding particles are absorbed, this takes
place without previous appreciable loss of velocity.
It IS only for the first type of collision that the free
path is of the same order as the molecular free path ;

for the second it is very much greater. For ionic
velocities, with high or " anomalous " cathode drop,
these properties of the canal rays can probably be
directly applied to the glow discharge ; for smaller
values, corresponding to normal cathode drop,
similar complete observational results are not avail-
able. Certain qualitative observations {e.g. those of
Dempster) point to the fact that things are essentially
the same in both cases ; and observations made so
far on canal rays ( + ions) do not suggest the existence
of the difficulties raised by Giinther-Schulze ; but
seem rather to be in agreement with the results
obtained by him as to energy relations and distribu-
tion of velocity, without assuming a high temperature
in the dark space. All direct measurements of the
temperatures of the cathode, and of the dark space,
have shown that these are only a little higher than
that of the surroundings, not much more than loo" C,
although in special cases the temperature of the
cathode can be raised to the melting, or even the
vaporisation, point.
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A Library List of Scientific Books.

A BOUT two years ago the Washington Academy
^* of Sciences pubhshed a Jist of one hundred
|X)pnlar books in science suitable for inclusion in

puolic libraries. The list has since been revised,

and is reprinted below. The original list included
the titles of forty-three books by British authors,
but many of these have now been omitted as the
volumes are out of print. All the works in the
present list arc obtainable through booksellers in

the usual way. As the list was compiled for American
libraries, the majority of the books mentioned in it

are by American authors. We know of no similar
list for British libraries, but one would no doubt
be welcomed by librarians and others. Though
librarians may be able to discover which books are
interesting, they have no easy way of finding out
which of such books arc trustworthy and which
are not merely unorthodox but misleading or mis-
informing.

In inviting correspondents to assist in preparing
the list subjoined, the Committee of the Washington
Academy of Sciences asked that the tests to be
applied in selection of books should be as follows :

" (i) The book must be readable ; if the average visitor

to the library takes the book home, it will interest

him so much that he will read it through, and will

come back to ask the librarian for another on the
same subject. (2) It must be accurate

;
preferably

written by one who knows his subject at first hand.
Minor points are : (3) up-to-dateness ; (4) small
bulk ; (5) attractive binding, type, and illustrations.

" The relative number of books indifferent branches
of science is not fixed. For example, a good book in

mathematics may be substituted for a poor book in

anthropology, provided anthropology is not thereby
left wholly unrepresented."
The Committee has performed a useful service in

selecting one hundred books which it feels fairly

sure are scientifically trustworthy, and believes to
be readable. It is obvious that a list of this kind
must be subject to revision, and indeed should be
revised frequently to keep up with the progress of

science and the publication of books better adapted
to the purpose. The Committee adds :

" In general,

it need hardly be said that even a tried and tested
list can never be completely satisfactory, for the
simple reason that there is no such person as the
' average reader.' Every individual has his own
foundation of natural capacity and education, and
his own background of experience and interests. We
theiefore need one series of lists covering all types of
capacity, another series differentiated according to
kind and duration of education, another series dis-

tributed according to age and to variety of experience,
and still another adapted to the varied types of
man's interests. Provided with such a set of lists

we could name twenty-five scientific books which
would be almost certain to interest keenly any given
individual. Lacking such provision, we can only
hope, on behalf of the very general list herewith
submitted, that every reader who can be induced to
read anything at all serious will find on the list a few
books which appeal to him strongly, and that none
of the other books will give him the impression that
science makes reading-matter which is difficult or
forbidding."

General Science.

1. J. Arthur Thomson, Editor. The Outline of
Science.

2. Thomas Henry Huxley. Selections from
Huxley.
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.Ma.s.

9-

ID.

II.

12.

14-

16.

17-

19-

20.

21.

22.

23-

24.

25-

26.

27.

EnwAKi) I.. THORNniKE. The Human Natur
Club.

William James. Psychology.
Robert S. WooDWORTH. Psychology; a Stu 1

of Mental Life.

Henry Eairfikld Osborn. Men of the (>.

Stone Age ; their Environment, Life, and .\n

.

O. T. Mason. The Origins of Invention.
O. T. Mason. Woman's Shan- in Primitive

Culture.
Walter Hough. The Hopi Indians.
E. V. McCoLLUM. The Newer Knowledge < :

Nutrition.
H. C. Sherman. Food Products.
Walter H. Eddy. T*- ^« mine Manual; a

Presentation of 1-. I )ata about the
New Food Factors.

E. O. Jordan. P'ood Poisoning.
William Williams Keen. Medical Research

and Human Welfare.
Ellsworth Hintington. Civilization and

Climate.

IIlkluity.

The Origin of Species.

F. Jones. Inbreeding and
Charles Darwin.
E. M. East and D.

Outbreeding.
W. D. Castle, J. M. Coulter, C. B. Davenport,

E. M. East, and W. L. Tower. Heredity
and Eugenics.

T. H. Morgan. A Critique of the Theory of
Evolution.

E. G. CoNKLiN. Heredity and Environment.
Francis Galton. Hereditary' Genius.
Paul Popenoe and R. !I. Johnson. Applied

Eugenics.

Biology.

J. Arthur Thomson. The Wonder of Life.

J. Arthur Tho.mson. The Haunts of Life.

E. L. Bouvier. The Psychic Life of Insects.

Winterton C. Curtis. Science and Human
Affairs.

William A. Locy. Biology and its Makers.

Zoology.

A. B. Buckley. The Winners in Life's Race.
E. W. Nelson. Wild Animals of North

America.
Theodore Roosevelt. African Game Trails.

C. W. Beebe. Jungle Peace.
Witmer Stone and W. E. Cram. American

Animals ; a Popular Guide to the Mammals
of North America north of Mexico.

Frank M. Chapman. Camps and Cruises of

an Ornithologist.

J. H. Fabre. Social Life in the Insect World.
Maurice Maeterlinck. The Life of the Bee.
Oliver P. Jenkins. Interesting Neighbors.
W. S. Blatchley. Gleanings from Nature.
Alfred G. Mayer. Sea-shore Life.

Botany.

39. W. F. Ganong. The Living Plant ; a Descrip-

tion and Interpretation of its Functions
and Structure.

40. W. J. V. Osterhout. Experiments with Plants

41. Paul Sorauer. A Popular Treatise on the

Physiology of Plants for the use of Gardeners
or for Students of Horticulture and Agri-

culture.

28.

29.

30.

31.

32.

33-

34-

35-
36.

37-
38.



October 20, 1923] NA TURE 605

42. Marcel E. Hardy. The Geography of Plants.

43. Charles Darwin. Insectivorous Plants.

44. C. W. TowNSEND. Sand Dunes and Salt
Marshes.

Microscopic Life.

45. Rene V.alery-Radot. Louis Pasteur, his Life
and Labours.

Paleontology.
46. F. A. Lucas. Animals of the Past.

47. H. N. Hutchinson. Extinct Monsters and
Creatures of Other Days ; a Popular Account
of some of the Larger Forms of Ancient
Animal Life.

Geology and Geography.
48. J. W. Gregory. Geology of To-day.
49. H.\llam Hawkesworth. The Strange Ad-

ventures of a Pebble.
50. R. S. Lull and others. The Evolution of the

Earth and its Inhabitants.
51. T. C. Chamberlin. Origin of the Earth.
52. George P. Merrill. The First One Hundred

Years of American Geology.
53. Ellen Churchill Semple. Influences of Geo-

graphic Environment.
54. J. E. Spurr, Editor. Political and Commercial

Geology and the World's Mineral Resources.
55. Albert P. Brigham. Geographic Influences in

American History.

Geologic Agents.
56. John Tyndall. The Forms of Water in Clouds

and Rivers, Ice and Glaciers.

57. T. G. BoNNEY. The Work of Rains and Rivers.
58. T. G. BoNNEY. Volcanoes, their Structure and

Significance.

59. Israel C. Russell. Volcanoes of North
America.

60. Charles Davison. The Origin of Earthquakes.

Meteorology.
61. R. G. K. Lempfert. Weather Science.
62. R. de C. Ward. Climate, considered especially

in Relation to Man.

The Ocean.
63. John Murray. The Ocean.

64.

65.
66.

67.

and Minerals.

J. Cole. Rocks and their

Rocks
Grenville a.

Origins.

Astronomy.
Robert S. Ball. The Story of the Heavens.
F. W. Dyson. Astronomy.
George E. Hale. The New Heavens.

68.

69.

70.

71-

72.

73-

74-

75-

76.

77-

78.

79-

80.

81.

82.

83.

84.

85-

86.

87.

90.

91.

92.

93-

94.

95-

96.

97-

98.

99-

TOO.

Charles G. Abbot. The Sun.
Isabel M. Lewis. Splendors of the Sky.
Kelvin McKready. A Beginner's Star Book.
H. H. Turner. A Voyage through Space.
Arthur Berry. A Short History of Astronomy.

Chemistry.
E. E. Slosson. Creative Chemistry.
Ellwood Hendrick. Everyman's Chemistry.
Henry C. Fuller. The Story of Drugs.
Jean Henri Fabre. The Wonder Book of

Chemistry.
Robert Kennedy Duncan. The Chemistry

of Commerce.
Geoffrey Martin. Modern Chemistry and its

Wonders.
Frederick Soddy. The Interpretation of

Radium.
F. P. Venable. A Short History of Chemistry.
Edgar Fahs Smith. Chemistry in America.

Physics.

Frederick Soddy. Matter and Energy.
John Mills. Within the Atom.
Albert Einstein. Relativity.

J. A. Fleming. Waves and Ripples in Water,
Air, and Aether.

Dayton C. Miller. The Science of Musical
Sounds.

William Bragg. The World of Sound.
Marion Luckiesh. Color and its Applications.
C. V. Boys. Soap Bubbles : their Colours and

the Forces which Mould them.
Ernst Mach. Popular Scientific Lectures.
Frederick Soddy. Science and Life.

Mathematics.
A. N. Whitehead. Introduction to Mathe-

matics.
Levi Leon.ard Conant. The Number Concept,

its Origin and Development.
John Wesley Young. Lectures on the Funda-

mental Concepts of Algebra and Geometry.
James Byrnie Shaw. Lectures on the Philo-

sophy of Mathematics.
Augustus De Morgan. On the Study and

Difficulties of Mathematics.
David Eugenb: Smith. Number Stories of

Long Ago.

History of Science.

Walter Libby. An Introduction to the History
of Science.

W. T. Sedgwick and H. W. Tyler. A Short
History of Science.

Andrew D. White. A History of the Warfare
of Science with Theology in Christendom.

The Zermatt Meeting of the Swiss Society of Natural Science.

T^Hr^ 104th meeting of the Helvetic Society of
-*- Natural Science was held at Zermatt on
August 30-September 2. On the evening of the first

dav, after a business meeting in which Lucerne was
( lio^cii as the meeting-place for next year, the Society
was welcomed by the local and cantonal authorities

at a soiree given by the Science Society of the IvMidhc

Valley, called the Murithienne. The next day, which
wns \ ( r\ wet, was devoted appropriately to business:
i^'cnrral inc('tin<_' with speeches in the morning;

Mcniooii.
; i' (il Kiddrs, wlio had been

lit, took the opportunity of

sc( tional mc '

M. Ic Chaip
cliosen as annual pir.'.iil!
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his opening address piously to recall the names and
the lifework of some of the most prominent savants of

the valley. A member himself of the Congregation
of St. Bernard, he was able to point to tlie long tale

of patient study pursued by successi\c ^ltllll)(^^ of

the same body ; in particular he sketclu-il the lite of

Laurent-Joscjih Mmith. i;|2-i8i6, geologist, con-
chologist, oniitholo;.;! 1 , ciitomologist, as well as
archeeologist, who li\<'il jn^t Idul; ciidui;!! to be one of
the first members ol the mlant llrlvetic Society.
Anion,L; the f)1iicr men w liose li\es he toM in iinpre-^s-

ivch' simple laii,!;iia,L;c 1 would onl\' meiUion that
of Walther Kitz, 1878-1909, the brilliant young

I 12]
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physicist, horn at Sion, whose ideas not only made a
Kreat stir at the time, but have also proved a source

' nce.
Sections a number of interesting com-

uiiiiu. .i.i.Mi-. "rie made. Tlic Mathematical Section

opened withacausfricof myownon the nuptial nunilwr
01 riato. I''"f ""io'-iscr then explaineil a very pretty
geometrical i rational points on the straight

line and cirL (' luig the latter in those points and
toucliing one another, and Prof. Wavre, of Geneva,
gave a short account of some work on a substitution
in the realm of several complex variables. After the
meeting I communicated by desire a new theorem of

Prof. W, H. Young's in the theory of trigonometric
series; he had promised to speak on this subject,

but was prevented from attending the meeting. I

pointed out how the theorem itself as well as the
proof again illustrate the efficacy of the method of

mtegration with respect to a function of bounded
variation.

In the Physical Section the communications fell

distinctly into two classes, pure and applied, the latter

being in the majority. The former included an
account of the separation of neighbouring radioactive
substances as carried out in the Brussels laboratory
of August Piccard, and another of experiments made
in Prof. Perrier's laboratory at Lausanne by S.

Gagnebin, on the thermic variation of the dielectric

constants of quartz. These latter form part of

a general scheme of research undertaken in the
Lausanne laboratory on the dissymmetries of solid

matter ; they constitute, moreover, a fine example of

the use of the triode lamp in the problem of measuring
exceedingly feeble capacities with imperfect isolation.

In applied physics we may in particular mention an
account of the determinations of the variation of the
first modulus of the elasticity of steel under changes
of temperature, made in Prof. Jaquerod's new horo-
logical laboratory at NeuchS,tel ; it is expected that
the result of the creation of this department will have
a beneficial effect on the Swiss watchmaking industry.
Almost all the remaining contributions consisted of
technical improvements in telegraphy and wireless
telephony, among which we note the realisation of
very simple and strong, but small, apparatus, of
national importance to Switzerland in so far as they
are to be set up in the huts of the Alpine Club.
The Botanical Section was strongly represented.

P. Konrad gave an account of his researches on certain
fungi in the Jura ; in particular he has found a new
type of Hymenomycetes which enables him to settle
certain systematic questions hitherto unsolved. Prof.
Schinz, of Zurich, showed a collection made by one
of his staff. Prof. A. Thelling, unfortunately him-
self absent, of the flowers of Zermatt, corroboiating,"
among other things, the known fact that, in this
region, plants are able to exist at a greater height
than in other parts of Switzerland.

Dr. W. Vischer, of B&le, spoke upon heredity in
relation to the physiological properties of Hevea
Brasiliensis, the chief rubber producing plant at the
present time. Prof. E. Fischer, of Berne, gave two
communications ; the first on the work carried out
under his direction by Dr. Baumgartner, who has been
able to show that an interesting family of fungi, the
Laboulbeniaces, hitherto supposed to be confined
almost exclusively to North America, contains numer-
ous representatives in Switzerland. The excessive
minuteness of these organisms renders their recogni-
tion extraordinarily difficult. The second of P^of.
Fischer's communications related to the infection of
certain plants by rust-fungi (Uredineae), which he had
collected in the Rhone valley, and by means of which
new light is thrown on the susceptibility of determinate
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races <' ' l.ints to infection b\ '

'

Prof, j at pleasure to his

account 111 itaiiaii of the mosses he ii;i^

the pass of Sasso Corbaro, near I^Ilinzoti

found several hitherto unknown in the 'le:i^.ii

remarkable variety found in such a small .1

doubtless due to the lie of the region in r<

both to the Alps and the Mediterranean. F< -

Chodat, the son of I*rof. Chodat, of G«Mif\;i

upon the determination of the c<>

hydrogen ions in the soil and its in:

vegetation. In places where the saute gruup ui

plants occurs, the concentration is found to Yu-

remarkably constant in spite of external
of the surroundings ; hence it may be exj
this factor plays an important part in tli'

tion of plants. F*rof. Schellenberg, of Zu:
upon a subject closely connected with thai o:

Fischer's second communication. The pa
fungus which formed the subject of his invcMig.i
tions, Sclerotinia, attacks especially the quince tree,

and others of the same family.
In the Section of Geophysics, Meteorolog)'. and

Astronomy, we may refer to an interesting "^-"^

munication by O. Liitschg, of Bern, giving
details with respect to the advance of a i •

glacier founded on archives of the year 1300; .

the Section of Anthropology and Ethnology, in

tion to the account given by Prof. Pittard, of Geneva,
on Palaeolithic traces in Northern Africa, we mtist

notice H. Junod's communication on tot< •

among the Tongas, P6dis, and Vendas. The t ,

customs which he had chronicled during his long
residence in South Africa among these jjeoples seem
to indicate that the totemism which exists, more
particularly among the Pedis, may be a relic of the
past, the real meaning of which has been lost and the
practice become degenerate.
Among other communications of interest we note,

in the Section of the History of Medicine and of
Science, Dr. Morgenthaler's account of a hysterical

case at the beginning of the sixteenth century. The
account as written down by the doctors at the time
is so exact that it is p)ossible in the present day to
diagnose the case precisely. In those days the
patient was fortunate to escape being tried and burned
for witchcraft. In the same Section, Prof. G. Senn
examined carefully the pharmaceutical-botanical
handbook of Theophrastus (chapters 8-20 of his
" Historia plantarum "), and came to the conclusion
that we have here a conglomerate of results from
various sources, which were edited rather inefficiently

at a later date by an unknown person. Nevertheless,
the book has scientific value, and certainly contains
parts due to Theophrsistus.

In each of the Sections there was, besides the
scientific communications read and discussed, a

business meeting which, for the most part, presents
no interest to a British public ; we notice, however,
with pleasure that Sir Clifford Allbutt was elected an
honorary member of the Society, in recognition of his

important contributions to the historj' of medicine.
In the Physical Section, moreover, two matters of

general interest came up : first, the question of the
federation of the Swiss Physical Society with the
Intemationed Union of Pure and Applied Physics,

and secondly, the creation of a Swiss periodical for

physicists. The Helvetic Society as a whole had
already given in its adhesion to the International
Research Council, and the question was put by the
central president to the Physical Society, as a
branch of the laa"ger body. It was decided to

answer in the affirmative. A Swiss Committee of

Physics was there and then constituted, comprising
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provisionally five Swiss members. This committee is

to be considered as distinct from the committee of the
Swiss Physical Society, which may contain non-Swiss
members, and the possibility was left open of its being
enlarged at a later date by the addition of electrical

engineers, or representatives of other branches of

applied physics. The committee will examine shortly
the question of sending a delegation to the meeting
which it is proposed to hold in December at Paris.

In discussing the second matter, it was pointed out
that there does not exist at the moment any Swiss
periodical devoted exclusively to physics, and in which
memoirs in any one of the three national languages
equally are accepted . The consequence is that much of
the good work done in Swiss institutions is regarded
outside Switzerland as belonging to the countries where
the results are published. On the initiative of some of
its members, the Society decided to consider at an
early date the creation of a trilingual review, of the
type of the Helvetica Chimica Acta, recently created
for the purpose of publishing the work of Swiss
chemists in Switzerland itself. The question is more
difficult in the case of physics, since, unlike chemistry,
it cannot count on the regular support of the in-

dustrial people. A committee ad hoc is to examine
whether it will prove possible to transform and extend
the Archives des Sciences Physiques et Naturelles,
hitherto published at Geneva. This was the wish of
Philippe Guye, and he had for years been working
with this aim in view, when his untimely death
deprived the world of science of one of its most valued
leaders. It is to be hoped that, the preparations
which he had made will be found to render this

transformation possible. The alternative would be
to create a totally new review, the Helvetica Physica
Acta. Grace Chisholm Young.

University and Educational Intelligence.

Bristol.—Prof. J. W. McBain has received the
degree of doctor of science from Brown University,
Rhode Island, United States, where he is delivering
a dedicatory address at the opening of the new
chemical laboratories.

Cambridge.—Mr. H. Godwin, Clare College, has
been appointed junior demonstrator in botany, and
Mr. H. E. Green, Fitzwilliam Hall, re-appointed
second assistant at the Observatory.

Dr. MoUison, Master of Clare College, has offered
a gift of 500/. to found a prize to be called the
" Mayhew Prize," to be awarded by the examiners
in Part II. of the Mathematical Tripos to the can-
didate of the greatest merit, preferably in the subjects
of applied mathematics.

London.—Dr. A. Logan Turner will deliver the
Semon lecture in the lecture hall of the Royal Society
of Medicine, i Wimpole Street, W.i, on Thursday,
November i, at 5 o'clock, taking as his subject " The
Advancement of Laryngology : a plea for adequate
training and closer co-operative action." Admission
will be free, without tickets,

A course of eight lectures on " Some Biochemical
Aspects of Animal Development " is being delivered
by Mr. H. G. Cannon in the Zoological Department of
the Imperial College of Science and Technology on
Mondays at 5.30, terminating on December 3.

Sheffield.—The University Council has made the
following appointments : Prof. F. C. Lea, to the chair
of mechanical engineering, in succession to emeritus
Prof. Ripper ; Mr. R. R. S. Cox, to be assistant
lecturer and tutor in mathematics ; and Mr. M. H.
Evans, to be an assistant lecturer in physics.

According to the Chemiker Zeitung, Dr. James
Franck has been appointed to the chair of physics in

the University of Berlin, vacant by the death of Dr.
Heinrich Rubens.

Three residential scholarships for British women
graduates, tenable at the American University
Women's Club in Paris, have been awarded by the
British Federation of University Women to the
following candidates : Miss Olive Farmer (London
and Cambridge)—Mary Ewart Travelling Scholar,

1923-24 ; Miss Benedicta J. H. Rowe (Oxford) ; and
Miss Helen Waddell (Belfast)—Susette Taylor Fellow,
1923-24.

The Department of Leather Industries of the U^ni-

versity of Leeds has issued a report on the sessions

1921-23, in which it is noted that the Ph.D. degree
of the university was conferred on completion of two
years' research work in the department on Mr. E. C.
Porter for a thesis on " The Alkaline Swelling of
Hide Powder," while another former student of the
department, Mr. F. L. Seymour-Jones, has been
awarded a Ph.D. degree by Columbia University
for a thesis on " The Hydrolysis of Collagen by
Trypsin."

The University of Leeds entertained on September
13 a party of members of the Institute of Journalists.
In connexion with this visit a convenient summary
of the history and activities of the University was
printed, special prominence being given to the de-
partments of Leather Industries, Colour Chemistry,
and Textile Industries, all of which were inspected
by the visitors. It is noted that to provide university
instruction costs on an average 83/. a year for each
full-time student, while the average fee paid by such
students is 40/.

An article on " The Civic University and the State
"

in the Fortnightly Review for October contains a
timely plea for the recognition of the importance
from an Imperial point of view of adequate provision
in the English provincial universities for economic
and industrial research and advanced studies in civics.

Mr. Maclnnes, the writer of the article, points out
that were full advantage taken of the unique oppor-
tunities in the universities of Birmingham, Bristol,

Leeds, Liverpool, Manchester, and Sheffield, for work
in these fields they would attract from the Dominions
many research students who would otherwise drift to
foreign countries. Hitherto these universities have
attracted very few of such students, owing partly to
failure to make their resources sufficiently well known
and to devise convenient procedures for students from
abroad. Nor is this surprising. Tlie university staffs

are hard put to it to meet the requirements of English
students, and in the absence of any special induce-
ment to cater for the needs of students from abroad,
it is not to be expected that they should go out of
their way to do so. Something has been done by
the Universities Bureau to disseminate in every part
of the Empire a knowledge of the resources of the
universities in other parts, but that is not enough
by itself to stimulate intra-Imperial migration of
students. Discussing the perils to which universities
are exposed by reason of dependence on State sub-
sidies, the article points out that a democratic com-
munity naturally inclines to the view that, since the
people pay for their maintenance, as many persons as
possible should enjoy their benefits, and as a large
majority fail to appreciate the benefit of having in

their midst a university pursuing, however efficiently,

its traditional aims, they are inclined to look for
benefits more flirect and easily recognisable.
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Societies and Academies.

MaNCHESTIvR.

Literary and Philosophical Society, October 9.

—

H. H Dixon : On coal-dust explosions at the Mines
' tfncnt Experimental Station at ICskmcals. The
iiist theory of explosions in mines, started fifty

vcuih ago, led to many small-scale experiments, both
In England and abroad, which did not defmitely solve
the problem. The large-scale experiments instituted
by the Mining Association in ic>o8 first showed the
violence of pure coal-dust explosions and indicated
methods to study and counteract them. In the
mo<lcl mine at Eskmeals, Cuml>crland, it has been
possible to give complete demonstrations of the
violent character of pure coal-dust explosions, and
to obtain records of the speed and pressure of the
flame. It has also made possible many experiments
oil tlio effect of damping the dust and of diluting it

Willi inert shale or other incombustible powders.
The Eskmeals Committee in 191 4 advised a 1 : i

mixture of coal and inert dust throughout the road-
ways of " dry and dusty " mines—as a minimum
amount of inert dust. The experiments made this
year with the finely ground dust from various coal
seams in England and Scotland—especially that with
the Arley Main dust—have shown tliat it is possible
to explode a i : i mixture. But the precautions
taken to meet the coal-dust danger have resulted
in a great saving of human life. The yearly fatal
accidents from explosions in mines during the decade
1873-1882 reached 661 per million workers, in the
decade 1911-1920 the yearly average fell to 11 1 ;

for the last three years the average has been still

lower.

Melbourne.

Royal Society of Victoria, August 2.—Mr. Wise-
would, president, in the chair.—C. MacKenzie and
W. J. Owen: Studies on the comparative anatomy of
the alimentary canal of Australian reptiles. The ali-

mentary canals of hzards, skinks, monitors, and of
poisonous and non-f>oisonous snakes, were described.
Without a knowledge of the reptihan gastro-intestine
there could not be a correct understanding of tlie

apparent complex human intestinal arrangement and
its method of fixation adapted to the erect posture.
In the bearded and the frilled lizards, a well-defined
caecum appears together with development of mesen-
teric colon (human ascending colon). Associated
with this is the presence of the mesial fold approxi-
mating the colon to the pyloric region, which is best
demonstrated in Koala. Thus in these lizards is

found early evidences of the method of accommoda-
tion of the large intestine to the erect posture.—G. G.
Heslop : Further studies in contagious bovine pleuro-
pneumonia.—E. W. Skeats : The evidence of Post-
Lower Carboniferous plutonic and hypabyssal in-
trusions into the Grampian Sandstones of Western
Victoria.—A. Jefferis Turner : New AustraUan Micro-
Lepidoptera.—F. Chapman and C. J. Gabriel: A
revision of the Austrahan Tertiary Patellidae, Patel-
loidiidae, Cocuclinidae, and Fissurellidae. The fissure,
keyhole, and common limpets are discussed. Of the
23 species described, 14 are new. Three of the fossil

species are still found Uving, and have an ancestry
dating back three miUion years, the fossils being
indistinguishable from those dredged up in Western
Port Bay. The persistence of these species supports
the idea of the general stability of the Australian
continent since ancient geological time, so far as
the absence of sudden changes of coast-line is con-
cerned.
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IwsTiTUTB OK .>lAKi.sr kn.ji .N rr.iis, I.H<;., at 6.80.-W. 8. PattMion : Uoilar
Corrosion.

RoTAi. Pbotoorapric Socimr or Great BaiTAiit, at 7.— Dr. O, H.
Koclmaii : A Talk about the Houaeflr and liow It euimngm Ute
Iloalth of Man.

RuVAL Anthroi-oi.ooical ISBTiTfTK (at Royal StxitXy), at S.1& — F. A.
ititclipll-HedKM : The bincovery of an Unknown Race : The Caltun* of
the Calrhaqui of Central America.

WEDSRSDAY, October 24.

Federation or Medical and Allied SERVicEfi (at 12 Stratfortl Plar-e). at
4.—Conference to consider what prmctiral means, If any, arepouibleto
extend the system of providing for the periodical medical eiainination
of the Ijiiger AsKurano- Policy lioldeis.

Hoyal Microscopical Society (Industiial Applications Secllon), at 7.—
J. E. Hamard : I^octiire Demonstration dealing with the Bfflci«nt Use
and Manipulation of the MiCroscoix*.— Dr. Marie C. ^Utpet : The Micro-
scopy of Recent Coal Research.

THURSDAY , October 26.

RoTAL Hociety or Medicine, at 5.—Sir E. Sluirpejr Scbafer
lations between Surgery and Physiology (Victor Hor>l«y il-m.-ruii
Lecture).

Society ok Dyers and Colourists (I»ndon Section) (at Dyers' Ball,
Dowgate Hill), at 7.— I. E. Weber : Uydrogon Peroxide BleacbiDg.

FRIDAY. OtTOBER 28.

Physical Society or London (at Imi>pr--' '' " ' " — and
Technology), at 5.— S. H. Piper and E. N. < lure
of some Sixlium Salts of the Fatty Aci'i .;. A.
Owen and O. D. Preston: X-ray Anai.vsi^ oi r^mn .^.'.tiui*.— Dr.
II. Chiitley : ttohesion.

Royal Collece of Sithgeons or Enoland, at 5.—^ir Arthiir K^ith ; The
Distinction between Congenital and Acf|r.' '

'"
' "^ " i.

Xewcomen Socikty (in Prince Henry's R<.. JX—
L. St. L. Pendred : The Value of t'ue I. Pre-
siilcntial Address).

Royal Photo<iraphic Society or Great Britaih, at T.—J. E. Saunders :

Adventures willi a Camera at the Zoo.
Junior Institltion of Enoineers, at 7.30.—A. V. Ballhatchet : Oyatals

for Wireless Reception.

PUBLIC I.ECTURES.
SATiRDAY, October iO.

Horniman Mdsbcm (Forest Hill), at 3.S0.— Miss M. A. Miim«v TiiTj!,kh-

amen and his Times.

MONDAY, October ..'.

University C!olleoe, at .j.—Miss H. M. Hoklsworth : ihe PrMbl'-m •:

tpiching Spoken English to Foreigners.
Imperial College of Science and Techsoloot, at 5.80.— H. G.
Cannon : Some Biochemical Aspects of Animal DerelopmenL
(Succeeding Lectures on October 29, November 5, 13, 19, i6, and
December 3.)

TVESDAY, October 28.

Univer-sity College, at 5.30.—P. Fleming: The (3ar« of School Childr>'n>
Eyesight.

Gresham (College, Basinghall Street, at 6.—W. H. Wagstaff:
Geometry. (Succeeding Lectures on October 24, 25, and 36.)

WBDSESDAY, October 24.

Royal Instititte or I*i'blic Health, at 4.—Prof. J. C Dnunmoad

:

Vitamins in relation to Public Health.
University Collbok, at 5.30.—T. G. Hill : lUustiation of Books.

THURSDA Y, October 25.

Finsbcrv Technical College (Leonard Street), at 4.—E. M. Hawkins :

.\nalytical Chemistry (Streatfeild Memorial Lecture).

FRIDAY, October 26.

UNivERsrrr Oollboe, at 5.15.—B. Seebohm Rowntree : Factory Life a«
it is and as it might be.

SATURDAY, October 27.

Horniman MrsEUM (Forest Hill), at S.SO —E. Lorett : The Legendary
Folklore of the Sea.
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A
Science and the State.

T the session of the Imperial Economic Con-

ference on October 16, Lord SaHsbury, Lord

President of the Council, made a statement witli regard

to the Department of Scientific and Industrial Research.

In the course of his remarks he said that it has become

more and more accepted that the business of research is

really an essential element in the industrial progress of

the country. Notwithstanding that we all believe in

private enterprise, a measure of Government inter-

vention and research is requisite in this, as in inanv

other things.

There are several phases of research which the Re-

search Department has under its purview ; for example,

maintenance of industrial and commercial standards,

work for Government services, and research for in-

dustrial purposes. As regards industrial researt h. while

it is likely that the work of private enteriMisf will be

more efficient than that of a Government department,

on the other hand the Governnirm possesses certain

advantages. For example, the State can aflord to

finance researches which may prove to be so protracted

as to be beyond the scope of private enterprise. Again,

the Government has at its command an immense mass

of accumulated knowledge. Thirdly, and this point of

Lord Salisbury's is one uhi. h rails for comment, tluic is

a large number of scicnlifu nun who arc willing to work

for the Government at lar Ics.s than would be the re-

muneration of their great talents, and are willing through

the Government to place their knowledge at the service

of the community. Jl" l.tn-ii Sali-lnir) iinj)lic.s hv this

that the G()\crnni(nt i> wiUin,: and ready to trade upon

the patriotism ol a rcscaix h worktr. or upon his desire

for the security of tenure whi( h is sn \ iial il lu is to do

good work, then it is truly a ikplorable statement. Too
often is it assumed that s« it iitific men should be ex-

pect! d t(i \sork for tln' CmMnunent at less tliao would

be thr just rnnuncratinii dl their srr\'ii\\s. tlioiiLih

rarely are the n)ciTciiar\- adxanlagcs ol thr mu' siihd

arrangement so haldl\- claimed In- a n .^punsihlc

Minister.

Lord Sali.^luirx wmt on to refer to the National

Physical I.aliiii-.itnrv as the (Hit>taiidiii/ iliii-.; laiion of

t' ' I'ccss ol what i!i till' Iiiiil; niii i- prohaliK- the

' element id pini^ro^ m nKhistrw and thai is

research by the (inMrnincni itxlt lur industiial |iur-

poses. He stressed al.so as (d Inipirial inipurtaiirc

the work id the Forest Produi-t-. lizard in innncxinn

with tinilirr, ,ind of tlic l-'ood 1; n i'.nard

on the transpiirl (d Iniit (ucisci.,. l.,,.w ."^ah^lun'v

concluded l'\ |ia\in^ a trihntc to the Inisiiuss-

like and economiral aihniiUNtiaiidn n| tlic Ri'si'arch

Department.
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Officialism in Education.^

'"p*nK Hritish Science Guild Ims issued a Memo-

1 rundum on the subject of bureaucratic inter-

vention in education, which, it states, has reached

an acute stage and " has become detrimental to

educational development and efficiency." The main

charge made by the Guild is that official intervention

in educational administration, as distinguished from

efficient educational control, is now so excessive

—

lx)th on the part of the Board of Education and Local

Education Authorities—that governing bodies of

Technical Institutions and Secondary Schools are

becoming mere advisory* bodies, without any freedom

of action which would allow them to develop the

individuality of their institution and take a lively and

responsible interest in their progress. It is also pointed

out that heads, appointed for their educational powers,

are crippled by officialism, both as regards initiative and

freedom to experiment on one hand, and on the other

by the large demands for clerical work in the nature of

" returns," which unduly curtails the time which they

can devote to their proper work as educationists.

There have been similar protests from other sources.

Local Education Authorities have themselves protested

against the apparent endeavours of the Board of

Education to assume greater control of matters which

should be left to local disci-etion and to local knowledge.

Here we find the British Science Guild accusing Local

Education Authorities of acting similarly towards

governing bodies of educational institutions. We have

also heard of heads who have made similar protests

against their governing bodies. We do not suggest

that the protests are unwarranted. On the contrary,

we think that there is much official intervention that

is not only unnecessary and expensive, but is also

detrimental to educational development.

We have an example in the working of the new-

scheme of national certificates in chemistr} and in

mechanical and electrical engineering, referred to in an

article in Nature of July 14, p. 45. Apparently the

scheme is designed to secure all the advantages of

internal examinations and of reasonable freedom in

the arrangement of the courses of work to meet local

conditions and needs, coupled with just enough central

control and assessment to secure the attainment of

some uniform standard of work on which a national

certificate can be issued, bearing the endorsement of

the Board of Education and of the appropriate institu-

tion of chemists or engineers. The scheme is excellent,

but we have reason to fear that before courses of study

are recognised they are so modified—" mutilated
"

was one word which we heard—by the Board that they

all bear a close resemblance to one another. If such
' Memorandum jn the Increase of Bureaucratic Interventioo m Edaca-

tJoB. (British Science Guild.)
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be the fact, it is certainly an example of Immpering

local discretion and tending too much towards that

machine-like uniformity beloved by bureaucrats

tendency is to worship at the shrine of organisatio;. .....

to ignore tlie essential needs*of educational progress.

We are not blind to the need of some mea-

central control and to some sound and efficient or^,

tion, but any attempt to standardise education, whether

in school, technical institution, or universit

certain to put an end to progress as is the >•

tion of any machine—like a motor-car, for example

bound to prevent any development or
'

that particular machine. Iftheincrea

intervention which is complained of is tendin;.

this thing, then it must be resisted strenuously.

The Lister Ward of Glasgow Royal

Infirmary.

THE managers of the Royal Infirmarv*. Gl

recently decided that, for various rease;

celebrated Lister Ward of the Infirmary should 'be de-

stroyed. It is not surprising to know that this decision

has elicited many strong protests, and that an appeal

has been made for the preservation of what is a unique

relic in the history of medical science.

The ward in question was Ward 24 of the " New Surgi-

cal House," and was Lister's male ward from i86i to

1869. It was the scene of his first attempts to apply

the results of his studies on the healing of wounds to

combating the septic disease which was rampant. By

their success it became the birthplace of modem surgery.

In 191 2, when the reconstruction of the Royal Infirmary

had advanced so far that the ward was no longer used,

it was decided to pull down the block in which it is

situated. Then a movement arose for its preser%-ation

as a memorial of Lister, and the managers of the

Infirmary decided to keep it.

This decision the managers later rescinded, and tlie

ward has really escaped destruction through force of

circumstances. It was arranged as a museum, with

relics and portraits of Lister and hospital furniture of

the period, for the occasion of the visit of H.M. King

George on July 7, 1914, and a few weeks later it was

occupied by wounded soldiers from France. Now it is

in use as cloak-room and reading-room for the women

medical students. The relics, etc., are stored in the

Pathological Institute, and it is hoped to use them in

furnishing the ward, so as to illustrate some of the con-

ditions under which Lister worked in it—a task of no

great difficulty.

The sentimental value of the place is felt by those

who teach in the Royal Infirmar>' and by their students

and by visitors from abroad. No one questions the

value of Bums's cottage at A>t ;
yet apparently the
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majority of the managers of the Royal Infirmary regard

Lister's ward only as an obstruction.

Recently a pamphlet has been published by Mr.

James A. Morris (Glasgow : MacLehose, Jackson and

Co.), who, besides telling the story of the ward, shows

that if the proposals of the Lister Memorial Committee

were carried out, there would be practically no obstruc-

tion left. Actually, it is not the whole block which it

is desired to preserve, but only the one ward itself, with

three little rooms, which are an integral part of it and

the basement below. Providentially, it would seem,

this one of Lister's wards was on the ground floor. An

appeal is being made to the managers of the Infirmary

in the hope that a definite and strong expression, not

only by members of the medical profession, but also by

all those who cultivate science, as to the " historical and

spiritual values of this famous landmark in the history

of surgery," will convince them that the destruction of

the ward would be regarded as a breach of trust, and its

preservation as a simple act of respect for a memorial

of achievements by which all civilised peoples have

benefited.

The New Anthropology.

Tutankhamen and the Discovery of his Tomb by the late

Earl of Carnarvon and Mr. Howard Carter. By

Prof. G. Elliot Smith. Pp. 133. (London : G.

Routledge and Sons, Ltd. ; New York : E. P.

Button and Co., 1923.) 45. 6i. net.

LAST year's discovery of a rich and varied collection

of funerary equipment and other objects of

Egyptian art of the time of Tutankhamen must

inevitably reanimate the already vigorous discussion

of cultural origins and the meaning of cultural symbols

and uses. The prediction of the late Dr. W. H. R.

Rivers in 191 1 that the theories then advanced by

Prof. Elliot Smith would be bitterly opposed by

ethnologists of the older school has been abundantly

fulfilled. Those theories attributed the creation of

civilisation as we know it the world over to Egyptian

initiative, and since their author has now himself

entered upon the discussion of the recent discoveries

in Egypt, the occasion is afforded for presenting a

review of at least the chief lines of the argument

developed with ever-increasing weight of detail during

the past decade. For most of them reference need

be made only to this admirable little volume written

particularly to interpret the essential features in

Egyptian custom and belief which found expression

in Tutankhamen's time.

First, then, concerning Egyptian funerary ritual

and its origins m the life of the early Egyptian com-

munity, the achievement of the new anthropology is

twofold : with true imaginative power it has penetrated
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the veil of mystery and unintelligibility, which is the

obscuring work of later ages, to the naive realism of

the early Egyptian mind, and, allowing the proved

facts of early life in the Nile basin then to speak for

themselves, it has provided us with a complete and

consistent account of the rise and spread of our culture.

Civilisation, for the new school, began when the early

Egyptians invented the art of irrigation to extend

artificially the area of cultivation of barley. The

irrigation-engineer of early Egypt was the first man
to organise the labour of his fellows. He conferred

the benefits of security and prosperity upon the

community and upon every individual member of it.

He personified every subsequent idea of kingship.

The life of the community flowed from him in a sense

as real and actual as that in which the Nile was subject

to his control. To identify him with these subtle

forces was less an act of metaphysical ingenuity than

one of unsophisticated realism. He became the

incarnation of the life-giving powers which he bestowed

upon his people. He became a god, assimilating to

himself attributes of the shadowy Great Mother, and

was apotheosised after death as Osiris. Eventually

his powers were extended and transferred to his

successor, Horus, himself credited with the immortalisa-

tion of the dead king. The whole of the elaborate

equipment of Tutankhamen's tomb is inspired by

this same motive : identification with Osiris and

participation in his immortality and deification.

Funerar)"" couches such as the three discovered last

year, one representing a cow, the second a lion, and

the third a hippopotamus, have been known previously

from fragments and are among the most familiar

objects represented in wall-paintings and upon papyri.

In themselves they shed a flood of light upon the

essential natveti of the Egyptian mind at work upon

the elaboration of our human beliefs ; but also they

focus attention upon an important chain of evidences

concerning the migration of culture. The cow in

Egyptian belief was not only the giver of milk, main-

taining life in childhood and adult age, a foster-mother

;

she was also, even sixty centuries ago, the Divine

Cow, identified with the actual mother of mankind,

the Great Mother, Hathor, who was at one and the

same time a cowrie, a grain of barley (both symbols

of life-giving), a cow, and the moon. If the great giver

of life and immortality were both a cow and the moon,

she was then the appropriate vehicle to transport

the earthly king heavenwards. The representation of

this occurrence is a commonpljice of Egyptian painting,

and realism could scarcely be carried further than rhe

representation in some cases of the very stars upon the

belly of the animal. The lion-headed couch of the tomb

is inspired by a like moti\( . The lion was Horus, the
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son of Osiris, as well as the Divine Cow the function of

which wjw to perform those ceremonies which would

ensure tlie continued existence of the father. The

hipiX)|>otamus, a symbol of the divine midwife, brought

about the rebirth of the king whereby he became a

god. Immortality wa.s the sole distinctive possession

of a god in early limes.

The use of such vehicles for human transportation

to the celestial regions is widespread and is every-

where determinative of deity. The whole conception

is s 111 Ii a part of a particular com-

muimy r.xjKTHiK c uiiti ii is incredible that two peoples

independently should have adopted its remarkable

symbolism. Yet it is found to have spread throughout

western Asia and the parts of Europe that came

under the influence of Greek civilisation ; India and

eastern Asia ; Indonesia and Central America. The

general adoption of such a convention affords a

striking illustration of the diffusion of culture, and

since its origin in Egyptian beliefs is demonstrated,

its [irescncf^ in Syria and Mesopotamia, in Asia Minor

and Sua and Greece, in India and eastern Asia,

in Central America and Peru, is but a measure of the

world's cultural debt to Egypt herself. In India

the convention exercised an exceptional fascination

over the minds of its ancient inhabitants, who, from

about three or four centuries B.C. onwards, were

accustomed to represent the vehicles of the gods in

many different guises. Of these, one of the most inter-

esting was the makara, the composite monster regarded

as a crocodile but originally nothing more than the

Capricorn of the zodiac—the Babylonian combination

of antelope and fish. In India,, too, a great variety

of the heads of other animals were substituted from

time to time for the antelope's, notably the elephant's.*

These evidences are but amplifications, on the cultural

side, of the formidable array of facts, somatological

and cultural, elicited earlier. Craniological evidence

from Polynesia, the Malay Archipelago, the Asiatic

littoral, and the Pacific coast of Central and South

America accords perfectly with the facts concerning

the geographical distribution of the practice and

technique of mummification, of megalithic monuments,

and of ancient mines. Mr. W. J. Perr}' ^ has not only

related these two last-mentioned cultural records, but

has also explained the motives which impelled small

bands of civilised people to wahder and to settle.

The statement has been made, and repeated as

recently as the present year by prominent archaeologists

well acquainted with the facts, that the Egyptians

were not a sea-going people ; whereas we know from

• Important evidence provided by the elephant-head in demonstrating
the reality ol the diffxision of culture so far as Scotland in the west and
America in the east is set forth in correspondence in Nature of Nov. 25,
1915. P- 340; Dec. 16, p. 425 ; Jan. 27, 1916, p. 592 ; Feb. 24, p. 703.

* " The Children of the Sun," 1923, etc.
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their literature that they did engage in maritime

enterprise, and it is perfectly weU established that

they invented shipbuilding and were tl •

of the first sea-going ships. It is equalh

established that every other people in the histor>

of the world who engaged in maritime " ' <!

the Egyptian conventions of both sh i

seamanship, h i^ unreasonable to pretend that the

transportation of the elements of early civilisation

from Egypt to Syria and Crete and East Africa and

Babylonia was not effected by the Egyptians them-

selves. In each of those places Egyptian col -• •

exploited natural products and planted the .

of Egyptian civilisation, which in the course of it.s

development acquired certain local peculiarities. But

from Crete and Syria and Babylonia secondar>^ diffusions

took place in most cases, no doubt without direct

Egyptian participation. The recognition of cultural

elements of Egyptian inspiration in India by no means

involves the claim that either a single Egyptian or a

single Egyptian word ever reached that country.

The first is necessitated by the facts : the second

is an unessential possibility. A Babylonian eleniait

colours the southern Indian culture ; an Indian

element that of Burma, Siam, and Cambodia. Behind

all is the Egyptian origin and inspiration.

Most of the misunderstanding concerning tin

theories has been due to a failure to understand the

nature of such secondary' diffusion. It cannot be

made too clear that no claim has been advanced on

behalf of direct transmission across great distances.

The journeys may have been small, and few individuals

may have achieved them, but the culture they bore

with them was virile, and if degraded by change of

hands, by time, and by racial and environmental as

well as by merely geographical remoteness, it has not

been degraded beyond recognition.

Glass-making: in England.

Glass-making in England. By Harry J. Powell. Pp.

X + 183. (Cambridge : At the University Press,

1923.) 255. net.

ANY one who takes the trouble to look through

a catalogue of works in English dealing with

the subject of glass will be struck with its poverty.

For the most part, books on glass have been written by

collectors and admirers of glass for other collectors and

admirers, or by antiquarians and artists interested in

stained glass. The number of books written by those

intimately connected with the manufacture of glass,

however, has been remarkably few. Since 1849, when

Apsley Pellatt wrote his " Curiosities of Glass Making,"

giving an account of the processes of making all kinds
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of glassware, the number of books of any note, written

by persons having intimate acquaintance with the

industry, can be counted on the fingers of one hand.

Thus, W. GilHnder's unpretentious but, in its day,

useful little book appeared in 1854 ; in 1883, H. J.

Powell, to whom we owe the volume under review, was

the chief author of a book on the " Principles of Glass-

making "
; while, since 1900, two other books have

appeared giving some account of the manufacture of

glass. It is doubtful if any other important industry

has so poor a technical literature.

Now, for the first time, if we except A. Hartshome's

work on " Old English Glasses," published in 1897, we

have a general history of glass-making in England, one,

indeed, written by a manufacturer of specially rich

experience and knowledge of the handicraft. It is a

matter of great regret that he did not live to see the

actual publication of the book.

The book gives, in the space of fifteen chapters, a

general survey of glass-making in England. It carries

us back to the Roman occupation, discusses such re-

mains of this period as have been discovered, as also of

the glasses of Anglo-Saxon date, but without arriving

at any definite conclusion on the existence of a native

industry before the thirteenth century.

It was in 1226 that we first meet with the definite

and undeniable existence of the industry in Great

Britain, at Chiddingfold in Surrey. The south-

eastern counties of E^ngland, Surrey and Sussex in

particular, appear to have been favourite spots for the

native glass-makers during the thirteenth, fourteenth,

fifteenth, and sixteenth centuries, largely on account of

the presence of much beechwood, which was the

favourite fuel of the glass-maker. The native pro-

ductions during these centuries do not appear to have

reached a very high level, and it needed the impetus of

foreign workmen from the middle of the sixteenth

century onwards to raise the art of glass-making in

Great Britain, some of these workmen comfng from

Venice and others from Lorraine by way of the Low
Countries. The moving spirits, however, who assisted

most effectively in the English developments were

most of them Englishmen, of whom Sir Robert Mansell

in the first half of the seventeenth century was the

most persistent of the pioneers in the industry, being

responsible for the development of glass-making at

Newcastle and mainly instrumental in introducing coal

instead of wood as the fuel in glass furnaces.

One of the achievements of this period, namely, the

first part of the seventeenth century, was the production

(j1 lead crystal glass, whi( li cii lituted a contribution

of fundamental imf>ortance to the industry and was

destined, in virtue of its capacity to bear cutting and

decorating, to supplant the famous Bohemian glass
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for ornamental purposes. By the middle of the

eighteenth centur\' the English crystal glass was

already beating the Bohemian glass as that previously

had beaten the Venetian.

Of considerable interest is chap, iv., on English

drinking glasses, since it presents the view of a glass

manufacturer and opposes various theories of glass

collectors. Mr. Powell held the view, with which the

reviewer heartily concurs, that connoisseurs have often

attempted too much in endeavouring to assign dates

and periods to articles of glassware on the basis of

variety of form, of decoration, and of tint. Artistic

development and skill varied so considerably from

factory to factory that it was quite possible for different

forms, both simple and highly developed, to be produced

at contemporary factories ; whilst it is a comparatively

simple matter to reproduce tints in glass. Some
factories, indeed. lia\ r made a study of the reproduc-

tion of antique glasses, and the author himself was re-

sponsible for some fine reproductions of Venetian glass.

Chap. xiv. is of special interest from the point of view

of the scientific development of glass. It contains

notes of the author's own experience as a glass

manufacturer between the years 1875 and 1915, and

the experiments recorded prove that there was at

least one works in Great Britain which did not depend

on rule-of-thumb methods. A study of the records of

the provincial glass-houses (chap, vii.) shows that enter-

prise was by no means lacking, even during Government

control (see chap, xii., the Excise Period), when it was

a matter of surprise that men could still be found

to carry on glass manufacture under the conditions

prescribed by law, which insisted that notice in writing

must be sent to the Excise Officer before any of the im-

portant operations of glass-making could be carried out.

Not unnaturally, the main portion of the book is

concerned with glass-making as an art. As a handicraft

the author's view was that glass-making was doomed.

He states so quite definitely in the preface ; and,

whether his view be correct or not, it was the chief

factor at any rate which induced him to write this

account. The disappearance of glass-making as a

handicraftand the introduction of the machine, however,

did not necessarily mean to him the final loss of the

artistic in glass. He says :
" If mechanically produced

tableware is inartistic and ugly the fault lies with the

designer. . . . Designs, whether for hand-made or mech-

anically produced tableware must be evolved from an

intimate acquaintance with the nature of molten glass

and the technid'" "•' ni.mufacture rather ilian from the

superior inner ness of the art . 1m mI

Several of the chapters of the book were written

as lectures or as journal articles, and in some ways the

book is therefore disjointed, whilst some of the chapter

R I
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Fungi and their Spores.

Researches (III /'tini^/. \',\ i'rot. A. 11. ReL:in. dd iSulk'r.

\'ol. 2 : l*'urtlier ln\ e^t ii^at ions upon the Production

and Liheration ol S])ore> in 1 lyinenoinNcctes. Pp.

xii+492. (London, l-'u-inans, Green and Co.,

\i)22.') 2^<. net .

PRDi'". IJLLLERS original vohinie. entitled

" Researches on Funui," was puhlislu-d in 1909,

and with its distim-tix'e ])oint of \ie\\' and original

observations attracted eousidcrahle attentioii amonir

botanists. The author, in the prefaet to tin juoeni

volume, stales that it is to be considered as \olume 2

of the ori-inal work, and that volumes 3 and 4 are in

an ariixe >tate of preparation. Such industry is itself

remarkable, but such prodiu ti\ity in book pul)liea-

tion is even more so at the present time, and is

explained by the generous help towards publication pro-

vided by the Canadian National Council for Scientific

and Industrial Research. The Riiniinuhain Natural

History ai\d rhilosoj)hical Society has made a grant

towards the cost of reproduction of the illustrations

in the present volume, which include many beautiful

photographs as well as a number of the author's

original and extremely helpful diagrams.

The volume divides sharply into two sections. The
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Geodesy and Geodynamics.

Nalii>:>. :.•..-.>

'

y.

Vierter i n

Prof. l>r. .\. I'rey. Tr..;. Dr. ( . .Ahiiaka. uiid Prof. Dr.

E. Tarns. Pp. viii - 340. (Ikrlin : Julius Sprineer.

1922.) 12S. o/.

THE title of the work under notice is a little mis-

leadi'i "d might better have hem '' \n Intro-

duction t( and Geodvnami
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that it contains no reference to such important branches

of geophysics as terrestrial magnetism, earth currents,

aurorse, and atmospheric electri( ity, not to say meteor-

ology. Within its chosen limits^ ho\vi'\er^ it affords a

welcome summary of a considerable body of knowUd-c

concerning the earth, which has not hitherto been

accessible '\\\ anylliing like so concise and handy a form..

The Work is divided into three parts. In ditferent

authors, but is as unitary a treatise as c an he expected

in the case of a wide field of rather loo>el\-eunnected

studies such as geophysics. The first part occupies

more than half the volume, and is distinguished from

the two later parts by its lar.:ely inatheinatieal char-

acter ; it deals with the figure of the eartli. tlie thmrv

of tides and seiehe>. and tlie density and ri,uidit\ oi the

earth. The determination ol the geoid 1)_\" triangula-

tion is first hrieth' exphdned. including an account of

the es.^ential features of the instruments used and the

methods of reduction. Tiie application of gra\ity

measurements to the same problem is then dealt with
;

a short summary of pottntial-theory is followed l)y a

description of the instruments and method-, u^cd in

gravitv-determinations, both absolute and relative :

Clairaut's theorem conncctinu the ellipticitx' of the

earth with the ratio of -ra\it\ at pole and e(iuator and

of gra\it\- with ' '
i h>rcf at the equator is

proN'ed anrl rli-i n '!c\!"n with ohscrx ;it idus

for the n- ' n.iratcl) . Jlici'f

1 '
i 1.1 j)i ( I

i II I liir,^--i ;i rim n I ol hrluht •

'
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|);tro' '
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licld ). and t he 1 1 |nihI'roudinan ai

brium th(oi\

.;inal tin m
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fluciic(
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),iroi:ii 1 r

• n t \\ ^\\A It ut !i 'ii. nit-an

did \y^\^ 'i! till' lioiik r.l.ii

patl

11. r

deals in a non-mathematical, discursiA^e way with the

borderland region between geodesy and geophysics.

There the causes which have led to the present surface

features of the earth are discussed. Without accepting

Wegener's theory of continental dis])la( ements. the

author adopts the broad principle that large lateral

displacements of continental blocks must be taken into

account in geology, though discounting the \-ery un-

certain astronomical evidence thus far adduced in

fa\our of measurable rates of variation of relative

longitude. Considerable space is also devoted to the

causes of vulcanism and of earthquakes.

Our Bookshelf.

Civil Engineering Geology. By Cyril S. Fox. Pp.
\vi + i44. (London: Crosby Lockwood and Son,

1923.) 185. net.

A nviL engineer laid the foundations of modern
geolog\- : it i.> tlnrifore singularlv inapjiropriate that

civil engineers should W sonu'wiiat dependent upon
the geologist tor dciiMxe opinions on the L:cological

aspects of en-incering schemes, 'hhe author would
attribute the eiiLiineer's diffidem i' in the matter of

geolog\- to the air of specialisation witli wliich an
awesome nomenclature has iinoted the suliject.

l-'.n^iiieers are themst'Ki'S rather at fault in ha\ ing

allowed till- cloak ot William Smiih to deseend on
otli(i'>' shoulders. I :il operations

in\o|\cs little \\v •' - ..-e application

ol 111': t prmi 1] lie- ! iMr\ atioiis made
on the enuineer > own lj ;

i hcki.

(ieoloL;\' is now. however, a subject studied \>\ most
em^ineering students, who are well ei]uip.p((l loi" the

stndw 'I'he author's purjjose is to indui t i i\ il eiii^uuers

to a territoiA which the\' miLiht ha\"i' shand eqiialh'

Willi -eolouists iVom the lir>t. and tiiis purpose is

achieved in an iuspirini; book : it deals in a thoroiiuhlv

prai til al wa\" with gcoki^ix' h^om the enL!ineer's point of

\ iew . and is in no m use a slender onuinal desi-n ere( ted

oil a trimmed mass ol material i|ua!ried iioiu otiier

\sorks the antiiiii's pnlihshed woik ( \((j>te(i. A
bi'iel introduction leads (hrectb to the pi'obleins n]

watei" siippb
(
I't . 1.1 : I't . 1 I . deals with lie Id operations .

I't . III. with build in;..; matci lals. I'rom iirst paLe tn ktst

the liodk liears the si, imp ol ( \periciice and praiiii.d

ai qii.iintance wit! is' problems, lllustr.itions

iiK hide sket( lies : ai the author's tield iiote-

" alv --skc'li " '
' -s a

hlel, t!., v/l\\

•u\v

ted

h\ iiumerMU and pliotoL;iapii^.

\ iivac: ; iiliar w ith :
enli-v

, the

methods Ml iiprcsenti

1 i !(! 1 1 I I r. I I .1 1 1 \ 1 i il 1

1

'

'
\ in

i. 11.11 link

I 111 .luthor

hi' h w ill

i\ ' ; . .; IJ I
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appeal to pctrolofjisf? no less than to engineers. The
im hj.sion of ncphclinite under syenites is a slip which,

vs'ith u few others, will doubtless be corrected later.

A. B.

An Advanced Course of Instruction in Chemical Prin-

ciples. By Arthur A. Noyes and Prof. Miles S.

Sherrill. Pp. xviii + 3io. (New York: The Mac-
millan Co.; London: Marmillan and Co., Ltd.,

1922.) 18^. net.

Profs. Noyes and Shkrrill have produced a work
which mij<ht be mistaken at first sight for yet another

text-book of physical chemistry, since it deals with

such subjects as vapour-pressures, osmotic pressures,

electrolysis, chemical equilibrium, chemical change,

and the phase rule. A closer study of the lx)ok reveals

the fact that it is quite distinct, both in its purpose and
in its method, from the ordinary text-books of descrip-

tive physical chemistry. This contrast is shown not

only by what the book contains but also by what it

omits. Thus, the newer theories of the structure of atoms,

molecules, and crystals have been reluctantly omitted,

in spite of their interest and importance, since on the

chemical side they are mainly empirical, the general

principles (if any) on which they are based being mathe-
matical and physical rather than chemical.

A clear view of the purpose of the book is obtained by
studying the series of problems^ which it contains.

These are not merely supplementary to the course of

instruction but are its most important feature. The
total number of these problems is nearly 500 ; but
suggestions are given for a shorter course when the time
available is too short to cover the whole of the syllabus.

In some respects the book recalls Nemst's " Theoretical

Chemistry," although it is in some ways a more attract-

ive book for the student. Thus the whole of the text

is contained in less than 300 pages ; and the English

student has the advantage of reading it in the original

language instead of in a translation. From the point
of view of the teacher of chemistr}', the problems on
which the book is based are of importance as ensuring
that the student really understands what he is being
taught, and is able to apply it in a direct way to chemi-
cal problems. It is indeed difficult to imagine any
course that would be of more value to the student of

physical chemistry in enabling him to secure a real

mastery of his subject ; and this fact more than com-
pensates for the absence of the more popular features

which can be used to add to the attractiveness of a
descriptive text-book.

Studies in Religion, Folk-lore, and Custom in British

North Borneo and the Malay Peninsula. By I. H. N.
Evans. Pp. viii -1- 299. (Cambridge : At the Uni-
versity Press, 1923.) 205. net.

Mr. Evans, now curator of the Taiping Museum, in-

cludes in this book notes collected during two series of

explorations. The first part describes his investiga-

tions in the Tuaran and Tempassuk districts of North
Borneo ; the second deals with the customs and
beliefs of the woolly-haired Negritos, the wavy-haired
Sakai, and the Jakun pagans of the Malay Peninsula.
This latter may be regarded as a supplement to Messrs.
Skeat and Blagden's " Pagan Races," and Mr. Skeat's
" Malay Magic." In North Borneo the coast districts
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are occupied by the Bajaus and lUanuns, pr<>*<>

Malayans, but the Dusan pagans of the interior nut r

ally attracted Mr. Evans's special attention. '

'

an excellent description of the iK-liefs and ct

this interesting race. Much of his account tjl i: :

religion, folklore and customs, and of head-hunt 1 :. .

now happily obsolete, may \yc compared with thi

records of other explorers in these regions.

The method of Mr. Evans wins our co;

gives the actual notes of his work and i

his information, without any attempt at • ion,

which is particularly dangerous when ^ ajUi

isolated communities where the culture varies from

one valley or jungle to another. Even in the Mula\

Peninsula he has been able to add something to the

harvest already garnered by Messrs. Skeat and Blagden.

The folk-tales are mostly concerned with animals and
their ways, and supply interesting parallels to those

current in adjoining regions.

The Elasmobranch Fi^es. By Prof. J. F. Dai

xi -I- 334. (Berkeley : University of Califori

1922.) 4.50 dollars.

As the author reminds us in his preface, of all li\ in_

fishes the Elasmobranchs are by far the most interesting^

and important for the understanding of the Vertebrata.

In this handsome and beautifully illustrated volume
Prof. Daniel gives a general account of the sharks and

rays chiefly from a morphological point of view, though

not neglecting the relation of structure to habits and

food. Each of the eleven chapters dealing with the

external form and the anatomy of the various systems

of organs begins with a very clear description of

Heptanchus maculatus, followed by a comparison with

other more specialised forms, and concludes with an

adequate bibliography. Thus the reader is presented

with an excellent survey of the range of structure

presented by the whole group. Matters of fact are

very accurately stated, but in dealing with theoretical

deductions of a more general nature, the author seems

to be on less certain ground. One serious blunder

only have we met, on p. 309, where the kidney tubules

are called " nephridia." Surely it is now recognised

that these tubules, derived from the coelomic wall, have

nothing to do with the true nephridia of Amphioxus
and the ccelomate Invertebrates, but are rather to be

compared to the ccelomoducts so constantly found in

the latter? Prof. Daniel is to be congratulated on

having produced a most instructive and attractive

book which should prove useful both to students and

to teachers of zoology.

The Story 0/ the Maize Plant. By Prof . P. VVeatherwax

.

(University of Chicago Science Series.) Pp. xv -»- 247.

(Chicago : University of Chicago Press ; London :

Cambridge University Press, 1923.) 1.75 dollars.

This volume serves to gather together in a convenient

form much of our scattered knowledge of the maize

plant, and provides a concise summary- of the general

history of this important food and forage crop. The

accounts of the morphology, anatomy, and ecological

relations of maize lead up to an exposition of methods

of cultivation and harvesting, followed by a detailed

description of the flowering organs and the develop-

ment of the grain or seed. The author indicates the
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great possibilities of improvement in quality of seed

that might be brought about by a judicious application

of the principles of plant breeding.

Maize would appear to have been much valued in

aboriginal America, but with the great increase in

colonisation which followed the voyage of the Mayflower
it has steadily increased in importance until now the

United States produce three-quarters of the total world-

crop.

A special feature of the book is the excellence of

some of the original text figures, which are both clearly

drawn and well reproduced, being among the best

hitherto published for this plant. The aim of the book,

with others in the same series, is to reach the educated

layman as well as the specialist, and the volume offers a

useful and interesting resume of the subject dealt with.

Supplying Britain's Meat. By G. E. Putnam. Pp.

169 + 16 plates. (London, Calcutta and Sydney:
G. G. Harrap and Co., Ltd., 1923.) 55. net.

Mr. G. E. Putnam is the consulting economist to Swift

and Company, Chicago. Of the seven chapters of his

book, the first three, and possibly the sixth, deal with

the subject selected for the title of the book. The
remainder are devoted to an economic justification of

the big-scale United States businesses dealing with the

distribution of meat and meat products, and to a

defence of their conduct as stated in the official reports

of American commissions, and the large volume of

unofficial criticism from the American public.

From the British point of view, the most significant

fact is that only 60 per cent, of the beef, and 50 per

cent, of the mutton consumed in Great Britain is home-

grown, and there seems little possibility of the home
^applies even maintaining this proportion in the future.

The manner in which this deficiency in home supply

has been met by -Imperial and foreign shipments is

very well traced out. The sections dealing with the

distribution of imported meat contain a detailed

defence of the middlemen. The author believes that

they perform indispensable economic functions, and

further, their work cannot be done efficiently unless

they are units in an organisation in the closest touch

with the firms of meat exporters.

Letters of a Radio-Engineer to his Son. By Jolin Mills.

Pp. vi + 265 + 12 plates. (London: G. Routledge

and Sons, Ltd., 1922.) 105. 6d. net.

At the present time practically every student at a

technical college, and most school-boys, arc intensely

interested in radio communication. The author takes

advantage of this and writes a book in familiar language

as an introduction to understanding the latest develop-

ments of the art. He expends no time in describing

fluid theories or pith balls. He plunges at once into

describing protons and electrons and, provided his

reader coasents to follow him, shows what an essential

part they play in radio apparatus. How to measure

an " electron-stream " and " electron-moving-forces
"

are simply described. Inductance and capacity, tuning

and resonance and the harmonics in the human voice

are explained. Broadcasting stations, trans-Atlantic

telephony and the telephone circuit with its amplifying

stations connecting New York and San Francisco are

also described. The author, who is a well-known
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expert of the Western Electric Co., concludes by point-

ing out how excellently ordinary telephony and radio

telephony can be united so that the voice vibrations

can be carried over wires and across wide spaces before

they come to the receiver. The two methods use the
same general principles and much of the apparatus
used is common to both.

Epping Forest. By E. N. Buxton. Ninth edition

revised. Pp. xiv + i82 4-6maps. (London: Edward
Stanford, 1923.) 2s. 6d.

The ninth edition of this little book, which has been
out of print since 1915, is very welcome. It contains

a history of Epping Forest, with an account of the

topography, accompanied by several coloured maps.
Other chapters follow on the animals, birds, insects

and pond life of the forest area, as well as the trees,

flowering plants, mosses and fungi. A short chapter

gives an account of prehistoric man and the animals
he hunted. Another is devoted to the geology of the

district. A final chapter has been added on the

management of such a forest. It will no doubt be

found useful by students, naturalists and others who
visit Epping Forest and wish to know more of its

natural history.

The Chemistry of the Inorganic Complex Compounds

:

an Introduction to Werner's Co-ordination Theory.

By Prof. R. Schwarz. Authorised translation by
Dr. L. W. Bass. Pp. x + 82. (New York: J.
Wiley and Sons, Inc. ; London : Chapman and Hall,

Ltd., 1923.) 85. 6d. net.

This book is a translation from the German of an
introduction to the study of co-ordination compounds.
It is an excellent little book for the purpose, and even

advanced workers in this branch of chemistry will

find it of value on account of the fact that a reference

to the original literature is given in the case of all the

compounds that are referred to throughout the book.

The form in which the book is issued is very attractive,

and it should have a large circulation among English

readers.

Handbook of Steel Erection. By M. C. Bland. Pp.

ix-H24i. (London: McGraw-Hill Publishing Co.,

Ltd., 1923.) 12s. 6d.

There are but few books dealing with this subject,

and for the most part treatises on structures do not give

adequate treatment to the methods of erection. The
volume before us gives both descriptions of these

methods and also the calculations involved in deter-

mining the strengths of the appliances used. Civil

engineering students will find the book a useful supple-

ment to their text-books on structures.

The Unconscious : an Introduction to Freudian Psycho-

logy. By Israel Levine. Pp. 215. (London

:

Leonard Parsons, Ltd., 1923.) 7^. 6d. net.

An excellent short account of the Freudian theory

in its general philosophical aspect. The author finds

no need to force on the reader unplea.sant descriptions

of particular neuroses, and he treats the whole concept

of the unconscious as a mctapsychology. Its relation

to older classical conceptions and to modem rival

theories is briefly but quite clearly indicated.
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of t lieir iinportanee.

'IJie syiiunctry ilett nninat ions oi the oMer ami
well-known methods are (mniilete wln'ii the er\st,d

has been assigned to one or oilier of tlie tliirt\- two
classes : and this ean tjeneralK' be done, lli(ui,i;h tlu're

often reina.ins Munr inu ertaintw < )ii the other hand,
the X ra\' methods determine t lu" form and si/e of

the nijit I'l j'.'tteiii and liie iininber of molrcides
win-

: of 1I . It IS an ojh'ii <

\s ha ' .\\\ aiiswei", \\ het her tin

f.;i\ e al 1 li.ilK eurreel e\ ideiiee on this piuni :

\\hether, Inr example, llie\' mij^lif oxciinok snnie
dittertMice wliieh, repeated at some multiple of the
spacin.u determineil by the ra}s. ini])lieil a larger
unit of i^adti'rn. The difference iniijht ]>i' of such a

kind as to be inea]iable of deteelion lio\\r\ar .L;real

it nii,L;ht be, or it niiL;hl be missed niereh' on areount
of insnllieient nia,i;nitiide. So far, the e\ ideiice points
to the pdNsession h\ tlic X-ra\s of th(> power to
delet t an\ material difference : the\- ean, feir exam])le,
iral.r aiManiM ;hr ^

'
i ifcrence between two neiqhbour-

; the diamond which are dne onlv
1 rientation of tlieir aftachnients
to their neighbours. JMoreox t-r, the X-ra\s L;i\e such
information as to the relatixe positions of the atom-
groujis mti) v\hirh tlie (iN^tal unit nia\- be dixided
that the (r\--tal ^aii imt onl\- be assii^ned to its proper
class, Init also to its proper type amoii^ the two
hundred and thirt\ possible types of structure, as
dehned either by the space :• ;>

' svmnietry move-
ments wliieli the crystal ]>i h\ the arrange-
ment which the X-rays have loimd. There is onlv
one c.xcei>tion of importance. 'I'he X raxs cannot
in general determine whether a crxst.d has or lia> r

a centre of symmelry ; aiul this sometimes Km
the alternatue as to \shethcr a er\stal belongs to d
certain t\pe of syninu'trx' in a lower class or to
anotlicr t_\pc in. a liigher cla.ss obtained from tlie

lower by adding the centre of symmeirw If it is

known from observation of form or otherwise whether
there is or is not a centre of sMnmcirv the ambiL;uity
disappears.
The general arrangement (^f the molecules 1-aving

been found, any furth(>r observations of the form or
other pin " [^crtics of the crystal have a \alue
"Ot bee. may put llie crystal up or down
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-•ay that licre is the m
preferred, that the mol
iganic crystal, naphthalene
torn group whirn mav wi'

4 to the n;o
_;s, and onn tf>

M( iiie. is tiicre any
iie attachment of the •

1 \ liiogens - If there is, then there i> e,

thing which may l>e looked on as the i

there is a group which has the same C'

the free naphthalene molecule and \n

form such a molecule on the di.ssolution o. ..,, ,. >

thiiu.^h the shape might be slightly clianged. If i 't,

:! a I it might be said, as of the diamond, tlion e. • ,

degree in this case, that the who!
le molecule. The jx)sition of the ;

would be an example of " co-ordination." The
nature of the h\ !r _! n attachments is obviously of
the highest impo and we may hope to learn
more about it b' ''xperiment. Only in that
liuht, hf 'crest in discussing the
ipiestioi : the molecule in the
naplithaleia W. H. Bk\e,<,.

The Optical Speetruin <if Hafnium.

I N our letter to of March 10, 1923, we gave
a preliminary list 1 ist prominent lines between
J500 and ,^500 A : 'ectrum of the new
element hafniui! "oster and Hevesy
SCI

-
, January .io, ceoruary 24, April 7, 1923).

in we included only lines of intensity of 2|
and iiiwit.-, ll^ing a scale of intensity from \ to 6. Prof.
Hevesy has now been able to supply us with a pure
hafnium preparation containing according to X-ray
analysis not more than about i per cent, zirconium,
and ill addition small traces of titanium, manganese,
and niobium. W ith this preparation we have photo-
graphed botii the arc ,111 1 the spark spectrum of
hafnium. As to the otnim, we have con-
trolled all our old. r aents of the published
lines, and also (c iver unpublished lines, and
have added to t 'usiderable number of still

weaker lines.

The spark -pcctnii;; :i hitherto to have
I )n ill iiii; r luuul, Bardet (Cow/)/f^
I 711. 1 )-p a short time ago pub-

ii-:ic ! a i>t I'l imes belonging to the arc spectrum of
hafnium m the region between 2300 and 3500 A. U.
'

• not stated and cannot be inferred whether
are given in the international or in the Row-

..; w -vale, it is sometimes difificult to decide whether
a line in Ins table coincides with one of our lines or not.
v-; lii hi- ic^,.-; \ve:i ih,. cvc.-iit 1, m of (j are stated as

cient faible," " a
\ / - - preparation was
not iiole, the tvvo spectra
are irtiet does not find all

the 1 m our hrst table, which (with

one A all confirmed, and the relative

intensity of ins lines are rather different from ours.

This seems to indicate that the hafnium spectrum can
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differ much according to the conditions of excita-

tion. This also, as is well known, is the case with the
zirconium spectrum.
The spectra were photographed with the same

instrument as before, and the arc spectra were pro-
duccfi in tlie wav previonslv described ; the spark

spectra were omaincd iarL;c iinuutifin «

between carbon electroi' ted with the liafnin

saltsolnli'-- '•• "• ' •• " ''•••

lines in i;

iron nor!i..i. .. -. , , ..i; . .

,

intensity I, both in Ihc ar( ;umI m the ^ii.niv -jicctnun
(scale \ 1() ''i_ lines WMi.i-i ^'•\.\\\

i 'iinit'i.! '> denotes

A.
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but 9. ". »3. 15. 17, 10, 21, 23. 25, 27. 29, 31. vA. ^1.

37, and 3«j ma>' be most probably assignee! to

34. 36. 44. 4**. 5". 50. 54. 54. f>o. f>4. 66. 66. 7-
and 80 respectively. (The results for elcnieni:j 34,
36, 50, 54, {uid 80 "are Aston 's.) If this be accepted,
it follows that the differences 41 and 43 belong to
element 82, because (o) the mass-number 201 app)ears
to be unstable (being the head of a series of unstable
mass-numbers 201, 157, 113, 73, and 33). and there-
fore 41 cannot be assigned to element 80; and (6)
because it is to be expected that element 82, like 66
and 50, has two odd isotopes. These are in conse-
quence 205 and 207.
Of the six isotopes mentioned above, 206, 208, and

210 are end-products of radiojictive series; possibly
207 is also ; so that this analysis, if confirmed expen-
mentally, cannot by itself claim to dispose of^the
view^hat common lead may be of raf I inactive origin.
Hut neither does it necessarily snjjxirt it ; the matter
is still left open.

It is not unlikely that the odd mass-number 205
is an isobare, because thallium (^ = 8i) is likely to
consist of mass-numbers 203 and 205, not only because
its atomic weight lies between these numbers but also
from the analysis in my last letter. Aston, by showing
that mercury has probably an isotope of 197, first
established the possibility of the existence of odd
isobares in the inactive elements, since it is very
probable that gold's principal isotope is 197 also.
But, in general, odd i.sobares are likely to be rare
among inactive elements, but not impossible, as I said.
Neodymium, dysprosium, and ytterbium were not

mentioned in my last letter. The chief isotopes of
the first of these appear to be 142, 144, 145, and 146,
possibly 148 and 150 also ; of the second, 160, 161,
162, 163, 164, and possibly 166; and of the third 172,
173. 174. 175. 176. and possibly 178. I should like
also to make a few minor alterations to previous
statements. Lanthanum is apparently not simple
but includes (possibly very little of) 137 ; gold is not
likely to have 199 ; holmium is mainly 165. Tellurium
should contain 122. But as I have now been able to
calculate simply both unstable mass-numbers and
even isobares, details are not of first importance.

It is not asked that any of the mass-numbers of
this or of the previous letter should be accepted before
being disproved or confirmed by experiment. But
they are of interest as being "the most probable
numbers obtained by a simple and straightforward
consideration of the facts of radioactivity on the
reasonable assumptions stated.

A. S. Russell.
Dr. Lee's Laboratory, Christ Church,

Oxford, October 13.

I ments, and I have done luitl.ino i »w.r«« than arrange
ible account of

Problems of Hydrone and Water : the Origin of
Electricity in Thunderstorms.

Prof. Armstrong's friendly criticism (Nature,
October 13, p. 537) of my theory of the origin of
electricity m thunderstonns seems to neglect the
fact that my explanation of thunderstorms is based
entirely upon experimental and observational evidence.
If experiments can be said to prove anything, then
my work and the work of others has shown con-
clusively that: (fl) if there are ascending currents
exceeding 8 metres per second in the atmosphere,
there must be a great deal of breaking of rain drops

;

(6) every time a water drop breaks there is a separation
of electricity

; (c) the broken water drops retain a
positive charge

; (rf) the air attains a negative charge.
On the other hand, observations have shown that
there is a considerable excess of positive electricity
brought down by rain. These are all tangible facts
which any one can test by making the suitable experi-
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m into such a form
If phenomena of thun(i< its.

Surely I*rof. Armstrong does not wish to S)

that all this work is wrong l)ccau.He it does no;
with his theory of hydrones. He cannot e-
neglect the evidence that electricit>' is

when drops break, f>ecause. according to his iheory, 11

appears more likely that electricity would be pro-
duced when drops combine.
What alternative has he to offer to a theory which

has met with very wide .f < ? He ^

" Assuming that my interpr^ • correct,
not the great rise m potenti.n 1

' * :

lightning have its origin in the
operation of minute drops charge, .-> „,, , -

source ? " This is very depressing, for it thro
back to where we were twenty v«;ir< n.^i m
unknown " external source " of el<

ous ideas of the increase in the
j

due to the coalescence of the droj)

Meteorological Office. London.

The Occurrence of Urease.
Letters on the occurrence of urease are pimu'i m

Nature of August 11 and September 22. In the
former, Prof. Werner reports that he has found iir--

in all the leguminous nodular growths he has tt

in the latter. Prof. Beijerinck descritxjs how he
detected the enzyme in B. radicicola. Prof. Werner
writes :

" So far as we have been able to ascertain,
the peculiar root nodules of leguminous plants have
not hitherto been tested for urease." 1 reproduce,
therefore, the following passage from an article on
" The Function of Hormones in regulating Meta-
bolism," by my son and myself, published in the
Annals of Botany, vol. xxv.. No. xcviii., April 191 1.

" Lastly, we may refer to the nodular growths on
the roots of leguminous plants ; these are known to
be most essential to the proper growth of the plant
but their function is by no means clear ; it is well
known that they are the seat of bacteroids and it

may be that these function as assimilators of atmos-
pheric nitrogen gas and convert it into ammonia ; or
it may be that they exercise digestive functions and
serve to ' deamidate ' amino-compounds. At all

events, they are distinctly alkaline, whereas the root
sap is acid. Moreover, it has been shown by
Hutchinson and Miller, that, when distilled with
magnesia under reduced pressure, the nodules furnish
more ammonia than do the roots (0-043 per cent,
against 0016 per cent.). We suggest that some part
at least of the influence exercised by the nodules mav
be due to their aminogenetic power. We projxjse to
make this eissumption the basis of experimental
inquiry."

Then, I would direct attention to the British
Association Report, Australia, 19 14, where, at p. 109,
the following passages are to be found, at the end of
the Report of the Committee for the Study of Plant
Enzymes.

" In view of the presence of ammonia in the
nodular growths appearing on the roots of Legumi-
nosae, it appeared probable that the enzyme Urease
would be found in these. It has been detected in
the nodules from Lupins and a number of other
Leguminosae. Attempts to detect the enzj-me in
organisms cultivated from the nodules have thus far
been attended with negative results.

" Mr. Benjamin, working at Hawkesbun.' Agricul-
tural College, near Sydney, Australia, has detected
urease in nodules from several Australian plants,
including wattles ; also on tubercles derived from the
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Cycad, Macrozamia spiralis. He has found urease
also in the seeds of Abrus precatorius."

The earlier experiments referred to were my own.
Mr. Benjamin had assisted Mr. Horton and me in

our work on urease, published early in 191 3. He
was a young Australian and he undertook the observa-
tions, on his return, at my request. When in Java,
in September 1914, I had the opportunity, at the
Buitenzorg gardens, of testing fresh Abrus seeds and of

confirming Benjamin's result. I may say, the amount
present is small, in no way comparable with that in

Soja beans.
To me the presence of urease in the nodules is

little short of a matter of course—in view of their
" ammonicity." The interest of the observation lies

in the possible application thereof.

Urea is foreshadowed as the nitrogenous fertiliser

of the future but apparently it has its limitations.

All soils, all plants, do not respond to it equally. I

was told years ago, that it is particularly good for

Pease. Why, Mr. Peasecod ? Probably it is not
operative as such but merely as a source of ammonia
and must be hydrolysed to make it available. Only
soils which contain urease would respond. A clover-

sick soil may well be wanting in the organisms which
give rise to the nodular growths.
To be practical—it would seem to be desirable to

test the comparative effect of urea on the growth of

non-leguminous plants when grown with and without
a leguminous plant, such as clover.

Henry E. Armstrong.

Colour Vision and Colour Vision Theories.

In the first of my two recent letters on this subject

I selected five of the cases in which Dr. Edridge-
Green asserts that the trichromatic theory cannot
explain certain phenomena of colour vision ; and I

indicated, in each case, the source of his error. In
more than one case I gave the full proof. In his

reply he took no notice of these proofs except in so

far as he seemed to admit their accuracy. But he
brought forward three other cases, asserting incom-
petence of the trichromatic theory in connexion with
them. In my second letter (Nature, September 8)

I similarly indicated the oversight involved in each
of these three additional assertions.

I must confess, therefore, to some degree ot surprise

that Dr. Edridge-Green, in his letter appearing in

Nature of September 29, should say that he will deal

with my explanations regarding the competence of

the trichromatic theory when I give them. They are

already given, and I shall be glad if he will discuss

them. To make the matter definite, I invite him to

discuss the trichromatic explanation which I have
given, in my first letter, of the case of so-called red-

blindness with shortening of the spectrum at the red

end. The proof is fully given. Another proof, fully

given in geometrical terms, is that dealing with the
possible diminution of colour sensitiveness by the
annulment of one component sensation.

Instead of discussing any of the eight explanations
which I have already given either in full or m outline,

Dr. Edridge-Green now points out that he is not
alone in regarding the trichromatic theory as in-

ade(iuate. Unfortunately, misunderstanding of the
theory is too regrettably widespread for the reason
which I expressed in my first letter. If any reader
who is interested in the matter will refer to the dis-

cussion which I have given in my book he may
recognise that the statement referred to in Dr.
Edridge-Green 's last letter, concerning contrast and
colour blindness, is not correct. It cannot be dis-

cussed in the scope of a short letter.

I appreciate Prof. Frank Allen's work greatly.
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The difficulty to which he refers vanishes, as I am
sure he will readily recognise, when the three variables
(threshold values) descriptive of non-external action
are considered. In fact, in the whole field of contrast,
after-images, recurrent images, and inhibition, the
trichromatic theory has at its disposal a double set,

not a single set, of three variables. Such work as
that of Prof. Frank Allen is of great importance in

view of the need of a formulation of the threshold
values as functions of precedent illumination, time,
secondary stimuli, etc. His early work, long ago,
led me, in attempting something different, to full

recognition of the sufficiency of the trichromatic
theory.
What blindness must have oppressed the mental

vision of Helmholtz, " that investigator, worthy of
wonder, leaping before his time," if it were true, as
Dr. Edridge-Green asserts, that " There is no fact

that directly supports the trichromatic theory."
Which Helmholtz elaborated so as to fit facts, and
used victoriously to predict others ! I know of none
that fails to support it. I have studied Dr. Edridge-
Green's book very carefully, and I have not found one
of his strictures upon the theory with which it was
possible to agree. Even Sir William Abney, one of

the supporters of the theory, whose experimental
work was so admirable, was led to some wrong
conclusions through non-perception of some of its

possibilities. W. Peddie.
Dundee, September 29.

Sexual Physiology.

In Nature of September i, p. 317, under the
heading " Sexual Physiology," a review appeared of
the second edition of Dr. Marshall's book " The
Physiology of Reproduction." In the course of this

notice certain misleading statements are made regard-
ing myself. The reviewer, in referring to the chapter
of the work dealing with the subject of the fertilisa-

tion of the ovum, states, " The least satisfactory part
of the book, both as regards arrangement and subject-
matter, is, we think, that contributed by Dr. Cresswell
Shearer on fertilisation."

May I point out that I am not the author of this

chapter ; while I have revised Dr. Marshall's manu-
script, and added a number of notes here and there
of minor importance, the two sections of which I am
the author are clearly indicated in the footnotes, and
I think are sufficiently obvious. In regard to that
part of the chapter which has called fortli the special
criticism of the reviewer, "The hereditary effects

of fertilisation," I am altogether unresponsible,
although I completely agree with many of the
opinions expressed by Dr. Marshall in this section.
As the whole of this paragraph appears almost
unaltered in the old edition, it would seem that
your reviewer is by no means as familiar with the
original work as he would have us believe.

C. Shearer.

A footnote to Chapter vi., " Fertilisation," states
that this has been " Revised, with numerous addi-
tions, by Cresswell Shearer." It was assumed, from
this, that Dr. Shearer had taken the chapter as it

stood in the first edition and had made himself re-

sponsible not only for the numerous additions but
also for the whole of the subject-matter of this

chapter in the present edition, and for its presenta-
tion. That we are not alone in reading this meaning
into the footnote is shown by the fact that another
reviewer, writing elsewhere, states that " Dr. Cress-
well Shearer has written in this edition a most
excellent chapter on fertilisation." If Dr. Shearer
did revise the chapter, then his objections are but

R 2



t>J2 NATURE [October 27. 1923

formal ; but it would appear that he did not revise,

as we understand the term, but merely read the

manuscript, plarinp also at the service of the author
certain tljs<

'

' xms for possible inclusion. The
footnote is I i;. Thk Reviewer.

Numerical Relations between Fundamental
Constants.

In connexion with the letter from Dr. Ernest

Dorsey in Nature of October 6, p. 505, it may be
pointed out that most of the numerical relations

which he describes are implied in the statement given

in a paper in the Proceedmgs of the Physical Society

of Loncfon (vol. 27, p. 425, 1915), that all units derived

from e, m, and c can be expressed (with considerable

accuracy^ in (he C.G.S. system in terms of simple

integers \i, },. i)r 4), powers of 10, q and ir. Here q
is a pure number, which represents the value of

2re*lhc. Thi.s constant is the same as that employed
in Sommerfeld's papers on the fine structure of

spectrum lines, where it is denoted by o. If the

relation of Lewis and Adams (Phys. Rev. vol. 3, p. 92,

1914) be accepted, the numerical value of 9 or a is

(i5M*/(4'^)"= 7-28077 X io-».

Whether this be the correct value or not, the

number represents one of the most important physical

constants, and corresponds to a deep-seated relation

between the ultimate nature of electric force and that

of magnetic force. The quantum theory indicates the
existence of discrete magnetic tubes of induction

determined by the fundamental unit {h/e), and it has
been suggested to me by Mr. W. H. Watson, of the
University of Edinburgh, that the constant may be
interpreted as giving the relation between a quantum
magnetic tube and a unit electrostatic tube of force.

As regards the occurrence of integral powers of 10

in the expressions for physical constants, it must be
remembered that the units of length, mass, and time
in the C.G.S. system are not entirely arbitrary. The
assumption is made that the gram is the mass of

I c.c. of water at the temperature at which its

density is a maximum, and the fact that the " mole-
cular number" (Trans. Chem. Soc. vol. 113, p. 389,
1 91 8) of water is 10 possibly accounts for the rela-

tions concerned. Dr. Dorsey includes the gas
constant in his list, and here again the physical
properties of water are involved through the delinition

of tne Centigrade scale of temperature.
H. S. Allen.

The University, St. Andrews.

Insects in Korean Amber.

On the morning of September i I saw a piece of

caived amber, containing Diptera of several species,

in the shop of G. M. T. De Silva in Yokohama. I

was informed that it came from Korea (Chosen), but
as the exact locality and geological horizon were
unknown, and the price was rather high, I did not
purchase it. At noon of the same day the earthquake
occurred, resulting in the destruction of the whole of
Yokohama, including De Silva 's shop. I should
be greatly interested to learn anything more about
this Korean amber, the insects in which should be
described. Some days earlier I saw in Mr. Y.
Nawa's museum at Gifu a very fine lot of fossil

insects, apparently of late Tertiary age. These have
never been critically studied or described, but it is

to be hoped that they will eventually be properly
recorded. I could not discuss them with Mr. Nawa,
as he knows no English, and no interpreter could be
found at the time of my visit.

T. D. A. COCKERELL.
University of Colorado, Boulder, Colorado.
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Tidal DlMlpatton of EiMrgy.-

Iv g denote the intensity of surface gravity, ^ the
density of water, and h the elevation of tli<- w;it«r

surface above its mean position, the potei v

of the oceanic tide Ls J/fA* per unit area. 1

energy must be comparable. If h has the wjuii:

amplitude of 35 cm., the total energy of thf
the area of which is 3*7 x 10" cm.*, mus'
2 '2 X lo** ergs.

Now the mean rate of dissipation of energy by
tidal friction is about 14 x 10'* ergs sec. Thus the
whole energy of the tides would t)e dissipated in '

l'6x 10' sec., or two days, if dissipation con-
at its average rate and no new en-

It follows that tidal friction n

absorb so much of the energy in i... ;...,i, »..

.

reach these seas, that the lags of the tides in tli

ocean may differ by some hours from those caL„...u .

on the usual assumption that the coasts may be
treated as simple reflecting boundaries.

Harold Jeffreys.
St. John's College. Cambridge.

Repellents of Clothes Moths.

In Nature of September 8, p. 376, appears a ret)ort

of a lecture on " Plants in Relation to the Healtn of
Man," in which Dr. A. W. Hill refers to the supposed
property of camphor as a preservative of clothing
agamst moth. Henri Fabre found camphor and
naphthalene to have no effect upon moths, and I

have found these insects utterly mdifferent to such
odoriferous substances. In fact, I doubt if they can
smell at all. It would be interesting to hear of some
definite experimental result bearing upon tliis point.

Reginald G. Johnston.
51 Belmont Hill, London, S.E.13.

Somewhat surprisingly, no precise experiments
with the object of discovering effective repellents of
clothes moths, of which at least three distinct species
occur in this country, appear to have been carried
out by any one. Mr. R. G. Johnston is p>erfectly

correct in regarding as devoid of any real foundation
the popular belief in the efficacy of camphor as a
preservative of clothing against moth, although there
is no reason for supposing the insects in question to
be deficient in olfactory sense. Naphthalene again,
if merely scattered loosely in a drawer or wardrobe
containing clothes, will certainly afford no protection
whatever. On the other hand, naphthalene is quite
satisfactory as a repellent if placed inside clothing
which is afforded the additional protection of a wrap-
ping of stout paper, the edges of which freely overlap,
and are tightly secured by means of pins. E. E. A.

Amanita muscaria on Hampstead Heath.

The difficulty of obtaining a supply of this mush-
room for scientific investigation is well known to
physiologists and chemists. Its disappearance, except
in unfrequented woods, is probably accounted for by
its attractive colouring and its subsequent destruc-
tion as one of the most poisonous representatives of
its family. Therefore its occurrence near London
deserves to be put on record. A fine specimen,
weighing 140 gm. and measuring 12 cm. in diameter,
was brought to me for identification by Mr. H. C.
Simmons, who found it, after the heavy rains of last

week, on the West Heath in the low-lying ground
between the North End and Spaniard's Roads.

O. Rosenheim.
75 Hampstead Way, London, N.W.ii,

October 17.
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Boskop Remains from the South-east African Coast.

By Prof. Raymond A. Dart^ University of the Witwatersrand, Johannesburg, South Africa.

'' p'HE controversy raging over the Piltdown remains,
-L and the coming of the War shortly afterwards,

were the two events which conspired to distract the

attention of the scientific world from the significant

discovery which was made in South Africa in 1913,

Fig. I.— K\tern:il vii;w of the riyht parit-to-occipital fragment o( Homo
capensis, shuwiiig the lambjoidal and sagittal sutures.

when a farmer unearthed some fragments of a human
skull at Boskop near Potchefstroom in the Transvaal.

Last year, the discovery of a more primitive human race

in Homo rhodesiensis has served to redirect attention

to the part which Africa still has to play in elucidating

the wider questions of human origins and human
migrations.

Since the time the bet between the two farmers as

to the " humanity " of the Boskop remains was settled,

Mr. FitzSimons, Director of the Port Elizabeth Museum,
has been assiduously excavating the rock shelters in

that neighbourhood. In June last he forwarded to

the Department of Anatomy in the University of

the WitAvatersrand a consignment of skeletal material

which contained the remains of several members of the

ichthyophagous Strandlooper race which preceded the

Hottentots along the coastal areas.

The Strandloopers, now extinct as a race, were the

builders of gigantic kitchen-middens in South Africa.

In the particular rock-shelter at Tzitzikama explored

by Mr. FitzSimons, this material, in wliich the Strand-

loopers had been interred, was removed layer by layer

to a depth of fifteen feet, At this level he came upon
bones of an entirely different calibre and appearance.
Recognising this fact and appreciating the possibilities

of the discovery, he forwarded these specimens separ-

ately. Altogether, I have received remains of some
five individuals from this site, and though mixed
together and fragmentary they afford definite evidence

that they belong to the same race as was found in the

Transvaal in 1913.

Figs. I and 2, which illustrate the outside and inside

views of part of the right parietal and occipital bones,

NO. 2817. VOL. 1 12]

demonstrate the thickness and texture of the cranial

bones in this race. Fortunately, the fragment crosses

the line of the sagittal suture (Fig. i), hence the

cranial form is accurately known. It reveals the same
type of breadth, flattening, and central depression in

norma occipitalis that was pointed out for Boskop man
by S. H. Haughton.^

Fig. 3 shows the inner aspect of three other pieces

which were found to articulate exactly along the line

of fracture. The state of preservation and general

appearance of the bones justifies the assumption that

they form part of the left half of the cranium repre-

sented by our right parieto-occipital fragment. Fig. 4
is an external view of the same three bony pieces on
a rough reconstruction of the endocranial cavity which

errs, as I have since determined, on the side of generosity

in volume.

So far as the evidence goes, the skull appears to be

that of a woman ; for other specimens (which I believe

to be male) show a more marked glabella, more robust

eyebrow ridges, and a greater development of the

frontal lobes of the brain. The smallness of the mastoid

process, the thickened and tuberculated inferior margin

of the tympanic plate, and the very vertical forehead

also corroborate its feminine character.

When the fragments have been oriented, the follow-

ing provisional measurements are obtained : maximal
length 210 mm., and maximal breadth 150 mm., as

Flc. 2. Internal view of the right parielo-occipilal fragment oi l{om«
capeHsis, showing the thickness and texture of the cranial bone<i.

compared with the length of 205 mm. and breadth of

154 mm. secured for the Boskop calvaria. If this

length be correctly determined, we are in the presence

of the longest-headed human skull yet discovered. It

was undoubtedly dolichocephalic.

The first estimations of its endocranial content

seemed to show, on account of the extraordinary

length, a figure even higher than that secured by

" Preliminary note on the ancient human skull remains from the Trans-
vaal." Trans. o( the Koy. Soc. of S.A. Vol. vi. Pt. I. 1917.
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Haughton (183a cubic centimetres), and by Broom •

(i960 cubic centimetres) for the Transvaal specimen
;

but after taking casts from the fragments and recon-

structing the endocranial cavity, my endocranial cast

gives a far smaller capacity—in the vicinity of 1750

cubic centimetres. This figure still reveals a capacity

far in advance of the average for modem European

brains (Meckel's brain capacity was only 1320 cubic

centimetres and Raphael's 1420 cubic centimetres), and

is the more striking when it is remembered that the

skull is female. The other male crania indicate a

greater capacity.

Concerning the Boskop endocranial cast Elliot Smith

said, " Its features present a curious blend of those

characters which are regarded as distinctive of Mous-

terian and Aurignacian types of men respectively
;

but whereas the general form presents certain resem-

blances to the former, in all essential respects the cast

conforms to the type represented by the Cro-magnon

man of Western Europe." Broom {loc. cit.) goes

further and believes it not unlikely that the Boskop

type was ancestral to both Neanderthal and Cro-

magnon man.
Unfortunately, insufficient jaw remains exist to

prove or disprove Broom's contention concerning the

supposed massive mandible and large canines. On the

whole, the delicacy of the facial skeleton of this speci-

men is in strong contrast with the massive build and

thickness of the calvaria, and scarcely favours the

expectation of massive jaws. On the other hand, the

nasal process of the maxilla is relatively enlarged and

plays an enhanced role in bounding the nasal aperture

and wall—features emphasised by Boule (" Les

Hommes fossiles ") as indicating the ultra-human

jjH
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the strictest observance of the methods of modern
archaeology.

Through this discovery we now know definitely that

the Boskop race preceded the Strandlooper race

historically. They perhaps owed their extinction to

the latter^ the Solutrian culture of which (so ably

examined by Dr. L. Peringuey,^ the Director of the

South African Museum) indicates familiarity with the

uses of the bow. We know further that the Boskop
specimen was no human freak, but a type representative

of a race once widely distributed in South Africa from

" The Stone Ages of South Africa," etc. Annals of the South African
Museum. Vol. viii. July 5, 1911.

the Transvaal to the remotest south-eastern comer of

the continent.

The implements, culture, and aesthetic achievements
of these big-brained men of pre-history still remain to

be discovered. Their employment of ochre in their

burial rites indicates their familiarity with pigments
and the artistic and symbolical uses to which they
might be put. The remarkable parallelisms between
the so-called " Bushman " art and that of Cro-magnon
man in Europe was insisted upon by Sollas many years

ago, and the evidence may yet be forthcoming which
will conclusively solve the fascinating yet elusive

problem of their correlation.

Insulin and its Value in Medicine.^

By Prof. J. J. R. Macleod, F.R.S.

CARBOHYDRATES are essential in the chemical

processes upon which life depends. Not only is

the glucose, the form in which they are mainly absorbed

into the blood, the source of muscular energy, but it is

also in some way necessary in the oxidation of fats.

Preceding its oxidation, glucose undergoes a series of

preliminary changes which proceed step by step in such

a manner that a long series of intermediary substances

is formed ; and when anything interferes with the

process at any stage, as in diabetes, glucose accumulates

in the blood and tissue fluids, causing the main early

symptoms of the disease, hyperglycsemia and glyco-

suria. Later involvement of the oxidation of fats

results in the accumulation of the ketone bodies in

the organism, and these, by their toxic action, cause the

often fatal condition of coma.

The control of this process of carbohydrate meta-

bolism has for years been assumed to be the function

of a hormone derived from the Isles of Langerhans of

the pancreas. Although the existence of this hormone
was fairly certain, little success resulted from attempts

to extract it in potent form from the pancreas,

probably because it was destroyed by the powerful

digestive enzymes also present in such extracts.

IJantiim and Best circumvented these by making
extracts of the degenerated residue of pancreas follow-

ing ligation of the ducts, it having previously been

shown that in this residue the islet cells are more or less

intact but the external secretory cells are largely

degenerated. The extracts were found to remove the

two chief symptoms of diabetes in depancreatised

dogs. Alcoholic (xt I at
also found to contain iln

tinued u.se it was possible

,i;..iw.i;,-:.,Mn,.i-.
I. i;. ( -n

It!,

dult beef pancreas were
nnone, and bv their con-

'HiMrialily t(i prolong the
M, t i, n ^lurceded

(iding

irrit.ll lii;.: MiiiM.i 111 rS, SO

ly injected into diaiutir

life of t

by fra' ;i

these ail I tr rvi 1,1. i ul

thai th(\- ((iiild he repealcf

patient

With ;i)j)Ues of insulin a\ailahle, it was now
possible to show that it removes all ot the ohservaMe

symptoms of diabetes in depancreatised do^^s. i hus.not

only did it cause glycogen to become deposited in large

quantities in the liver when sugar was fed to the animals.

> A 1.

.'\sso<i.ili'

if Physiology of the British
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the first analysis giving more than 20 per cent, of this

substance (J.B.C.), whereas without insulin traces onlv
are found, but it also caused the respiratory quotient
(ratio between CO2 and Og in respired air) to become
raised. These results were soon confirmed on diabetic

patients. In more recent work, in which depancreatised
dogs were given insulin daily along with considerable

quantities of carbohydrate, life has been prolonged
for over four months, and by careful comparison of the

sugar balance of the animals it has been found, bv
F. N. Allen, that a small amount of insulin is capable
of causing relatively much more glucose to be meta-
bolised than when a large amount is given. Or, in

other words, the glucose equivalent per unit of insulin

is much higher with .small than with large doses.

Although there can be no doubt of the high thera-

peutic value of insulin in the treatment of many cases

of diabetes, its value as a new instrument for the
investigation of problems of metabolism other than
those relating to this disease is also high. Evidence
for this belief is founded, among other things, on the
striking effects of insulin on normal animals. When it

is a(hiiinistered to rabbits, for example, the first efifect

is a very rapid lowering in the percentage of sugar of

the blood—first observed by J. B. Collip—and when
this reaches a certain level symptoms of a peculiar

nature supervene. These consist usually of violent

convulsive seizures each lasting for a niimitt' or so. and
of a gradually increasing state of coma, with fall in

body temperature, endinjj oftt n in dtath from respir-

atory failure. Symptoms ol a similar (ha meter occur
also in other animals, includini: man. after large doses
of insulin.

The symptoms were found to be dependent on the
lowerint: of blood sugar ; thus, they usually supervene
in nornially fed animals whtn the blood sugar has
fallen to about 0-045 P*'' ' < '>t., and they are removed
iniineihately \^\ the addition of glucose to the blood
either h\ adminislerini; tliis sugar subcuta^ ' or

l)y ( ansin'4 it to be lilxrated in the body fnu; . n.

as h\ the injection ot adrenalin (epinephrin). it was
lonnd. nionoNcr, ihal. ol all the sugars, glucose alone
has an inunediate and la>tin;.: (licit. e\cn Icaxnlose

and galactose, \\ hich are its neai(>t neii:hiionix, ha\ ing

onK a :du'l)t .ind tian->itoi\ ait ion.

.Mthuugh the s\-nipt()nis I oniniiiiil\ .n . m- in \\(11 i,,!
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animals when the blood sugar is alwut 0*045 per cent.,

thev may full to be olwcrved until a much lower level

has been reached. This is particularly the case when

a lar^e dose of insulin is given some time after food.

The liability of symptoms to occur at the above

percentage of blood sugar has served as a useful basis

for measurement of the dosage of insulin, one unit being

defined as the amount which can lower the blood sugar

to the convulsive level of 0045 per cent, within four

hours in rabbits weighing alwut 2 kilogrammes. Since

this " physiological " unit, as it is called, is said to be

stronger than is necessary for certain clinical purposes,

it has been decided for the present to use, as the
" clinical " unit, one that is one-third the above strength.

This question of the physiological assay of insulin is

receiving much attention at present.

These observations clearly pointed the way to the

next problem, namely, the cause for the lowering of

blood sugar. At first it seemed as if this should soon

be solved, for, as already mentioned, it has been found

that insulin not only causes glycogen to be deposited

in the liver of diabetic animals, when sugar is given,

li 1! lUo causes the respiratorx (juotient to become

liiiscd in a manner to indicate that there is increased

combustion of carbohydrate. It seemed likely that

stimulation -of the same processes in the normal Jinimal

under insulin must be responsible for the disappearance

of glucose from the blood. But the experimental

evidence goes to show that the mechanism of action

is much more complex. It has recently been found

that glycogen is not formed when insulin is given

along with sugar to normal animals (McCormick,

O'Brien, and E. C. Noble) ; indeed, when given to those

that are well fed it is decreased in amount (Dudley and

Marriam), and no certain evidence can be obtained

from respiratory experiments that more active com-

bustion of glucose is a necessary accompaniment of

the lowering of blood sugar. The consumption of

oxygen greatly increases in dogs preceding the onset

of symptoms, and the respiratory quotient usually

becomes somewhat raised (Dixon, Eadie, and Pember),

but in mice changes of an opposite character occur

(Dudley, Laidlaw, Trevan, and I3oock) ; in rabbits the

symptoms are at first like those in dogs, though less

marked, and subsequently like those in mice.

The glucose which disappears is apparently neither

oxidised to carbon dioxide and water nor polymerised

into glycogen. For the present the problem is un-

solved, but we must not lose sight of the possibility

that insulin changes both glucose and glycogen into

some intermediary product which we fail to identify

with our present methods of analysis, either because

it does not give the reducing reactions upon which the

detection and estimation of sugars depend, or because

it is not precipitated by alcohol after treatment with

strong alkali, which is the characteristic property of

glycogen. That such substances may exist in the

tissues is indicated by the fact that it is impossible

after injecting large amounts of sugar into animals to

recover much more than one-half by chemical analysis

of the entire body.

Whatever may be the nature of the mechanism by
which the blood sugar becomes lowered, there is no
doubt that it acts in the tissues and not in the blood

itself (Eadie). Thus, the addition of insulin to blood
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incubated outside the body does not alter the rate at

which the sugar disappears from it,

isolated heart is perfused with a suitabli

containing sugar the addition of insulin tu t

causes this to lose its sugar more rapidly (H<

Latchford). The hyp(jglyca-mic effect of ii

for a period which varies in different an;

rabbits the blood sugar often iK'gins to rist agam in

about an hour after the injection, but this dejKnds very
largely on the amount of glycogen which is stored in

the liver. This becomes converted into gluco.se to

replace that lost from the blood, so that well-fed

animals show much quicker recovery and can with-

stand much larger doses of insulin, without the develof)-

ment of symptoms, than those previously sta

This mobilisation of the carlx)hydrate reserves

appear to depend on the transmi.ssion to the livtr

through its nerve supply of mes.sages set up by the

hypoglycemic condition, for Bum has shown that if

the nerve pathway (splanchnic) be locked by the

drug ergotonine, insulin causes, in well-fed animals,

a more profound degree of hypoglycaemia than
otherwise.

Another important effect of insulin is on the hyper-

glycemia due to other causes than removal of the

pancreas. So far as it has been investigated, insulin

is capable of preventing the development of h\ptT-

glycemia in all these conditions. Most attention has

been paid to its effect on the hyperglycemia due to

epinephrin, partly because of the possibility that

insulin may be assayed by determining the amount
necessary to antidote a known amount of epinephrin,

which itself can be accurately assayed, and partly

because an investigation of the physiological antagonism
between these two hormones may throw some light

on the mechanism of the action of insulin. One
example may be given to illustrate this. We have seen

that insulin causes the glycogen stored in the liver to

become less in amount, acting in this regard like

epinephrin, although probably much less quickly.

When insulin is given along with epinephrin, however,
glycogen disappears from the liver much more slowly

than with epinephrin alone, indicating that under
certain conditions the pancreatic hormone arrests

rather than stimulates the breakdown of glycogen.

When these two hormones are in excess in the body,

one prevents the other from causing glycogen to

disappear. Another curious result of a somewhat
similar nature has been obtained by Bum with

pituitrin, a hormone derived from the pituitary gland.

When it is given along with epinephrin it also prevents

hyperglycemia, and when it is given with insulin it

prevents hypoglycemia. These results indicate the

ver\' puzzling nature of the problem of the action

of insulin, and they show that this action may
possibly be linked with that of other hormones in the

animal.

Chemically, insulin usually gives the biuret test,*and

it behaves in its general properties not unlike a proteose.

It may, however, be a much simpler substance, since

active preparations have been obtained from the

pancreas of the skate, in which no biuret test could be

obtained. Its chemical identity being unknown, it is

of course out of the question that it could at present be

prepared sjTithetically.
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The Origin

UNLIKE most problems concerning origins, which
have but a philosophic or academic interest,

that of the genesis of petroleum has a distinctly practical

significance, for if solved, prospectors for mineral oil

would be provided with important data and chemists

might learn how to produce artificially valuable sub-

stances similar to, if not identical with, natural petro-

leum. Man's fertile imagination has spun not only an
embarrassing number of speculations and hypotheses
concerning the nature of the raw matiriul or materials

from which petroleum has been dtTi\ed, but also

innumerable explanations of the modus operandi of its

formation. Of these, only a tithe remains. Explana-
tions that af!irm a cosmic origin or postulate volcanic

activity as the effective cause, have long been abandoned,
and to-day there are only three which find scientific

support. The least popular of these, the inorganic

theory, affirms that petroleum originates from the

interaction of metallic carbides, presumed to exist

immediately below the earth's outer crust, and steam,

whereby various hydrocarbons are formed, and these

undergo further changes, including polymerisation, to

produce the compounds that are found in petroleum.

It has recently been suggested that the methane syn-

thesis from carbon monoxide or dioxide and hydro-

gen, in the presence of a catalyst, such as vanadium
or nickel, of which traces are found in petroleum, might
also explain the initial formation of hydrocarbons in

Nature, and the presence of methane in natural gas
;

t)ut tliese suggestions fail to interpret the occurrence

of optically-active substances in petroleum, and the

presence of nitrogen in some oils, while geologists have
met them with uncompromising hostility.

The views that are uppermost to-day are that

petroh'um is derived from either animal or vegetable

sul)st;m((>, or from both of these sources, and ihe eliiet

direct evidence supporting this organic theory is the

occurrence in petroliferous strata of vegetable and
animal remains, indiHling. in a few cases, remains of

barleria. Important, if less direct, testimony is the

presence in petroleum of the optically-active substances

cholesterol and phytosterol, which are characteristic

( onstitueiits (il animals and plants, respectiveK . The

various elaborations of this view are mainly concerned

with the nature of the chemical reactions involved, and
how they are influenced by the three determining factors

of pressure, temperature, and time ; it i>. liouc \{ r, not
casv to formulate any one hypothesis to i xpl.iin the

tnriiiat ion of such complex mixtures a^ niim i;il oils, and
still iiiori' (lil'ticult to aiiomii i(,r i1m L'lcal ili\ cisii \- in

chciiiirat ioiiij)osition (\liiiiiiril li\ minrial nils limn

(liffirciit loiahties.

The (Aidenri' admitted li\ tii<.-.r ulio hclicxr m a

pureh animal origin inrhides the statements : that

petrolrum hiuiid in prmiar\ rocks is nuicli more often

accDhipauicd 1)\ annual th.m i)\" \c:it.dilc rrmaius ;

that i(.)rmai i^.n , , ,,111:011111 , ,iih nl ,1,! ., , , n, ,1 ! ,ii ,,

minous ;
tl

those found m ,,. ^ .-,,. ,11- , .n, , , i,,,,. ,• ,, ,
1 n,, ,,, ,, , ,

,
, m

auuiial lal s. and 1 h,il sucli |)rodncni ,n < an lie ohsi ix ri|

in N.itnri- t,, ,l,i \ , untaMv in tlr ' '

'

'

of 1 )jel)cl /cii in 1 /j\ pt . I ill

in net n ,i' cxiil.ina', | :
-

, ,1 i .liiUi.. t l;a ! ! i;c

of Petroleum.

fauna were either skeletonless, or, if not, their calcareous

coatings were dissolved by the carbon dioxide liberated

during their decomposition. Advocates of the vege-

table origin doubt if the supply of animal matter has
been sufficient for the purpose, plants being much more
plentiful than animals ; they comment on the absence
of phosphatic deposits from the vicinity of oilfields

;

and many trace relationships between coals and
petroleum.

Mr. E. H. Cunningham-Craig is one of the foremost
supporters of the purely vegetable theory, and in open-
ing the discussion on the origin of petroleum, held by
the Institution of Petroleum Technologists in London
on October 9, he brought forward evidence in its favour
derived from recent researches. Geological evidence is

accumulating in support of the view that coals and
lignites are related to petroleum. Thus, in Trinidad,

the three main oil-bearing horizons have each a car-

bonaceous phase in some other district, and the petro-

liferous and carbonaceous phases approach each other
very closely in some localities. Similar evidence is

found in Venezuela, Burma, Assam, Hungary, and
Rumania. The D'Arcy well, near Dalkeith, was drilled

on the assumption that oil-shale deposits represent

petroleum that is " dead and buried," and therefore

that free petroleum nnglit he f^tfd beneath the oil-

shale series ; actualh it was disJK^red below the oil-

shale at each of two jjredicted depths. Dr. F. Bergius,

of Heidelberg, has hydrogenised coal by heating it in

free hydrogen in an autoclave at very high pressures and
at temperatures up to 455° C. As the result of an
exothermic reaction, a liquid was obtained that was
" almost identical with crude petroleum." The deter-

mining factors of the formation were the proportion of

volatile matter in the coal and the pressure. Nature,
it is thought, may act in a similar wa\ . but more slowly

and at lower temperatures, on \(m table matter before

it has reached the coal stage, /.< . while it still contains

much hydrogen in proportion to carbon.

Supportersof theanimal theory, said Mr. Cunningham-
Craig. should endeavour to repeat Dr. Bergius's experi-

ments with animal matter in place of vegetable.

Cannel coals yield most oil on distillation : tlu\ contain

much inorganic matter ;ind are not highly carbonised.

Torbanites also give hiuh \ itlds of oil and are to be
regarded as cannels contamiiiL; colloidal innrcnnic

matter which has been heated m a natural autocla\e.

In this process it is assumed that the oil liberated Irom
the torbanite combines with tlu' colloidal inorganic

matter to form the i^els that can be seen in the micro-
scope ; but till' t on\ trsion into petroleum has not been
I omplete owing to j)artial carbonisation. I'tnl. A. V..

1'1\ im has separated and in\(stiL;ated tla ;.( Is u, , uning
in torbaiute from Nova Siotia. .uid has piiued con-

( lnsi\(l\ that thev are not \cgetal)le lossils ;
s,i ihat if

oil sh.de is ]ietroleum "dead or buried, " torbaiute is

IietloleUUI ' still born."

\\ y . ( uuiuui'li.iiii ( raiu'

I I It a I ans, 1 lot ii hum '
'

I >un -t.ui, and liom t i

I 'i'. 1 luustan r.H '

Idl' example. li,

s pa pel- met with many
'-uusts. Kd i.N l»r. .\. K.

Is. h (1 |.\ Mr. I )ew hurst.

til more than one t heoiw
;

iilmit that the laboratorv

metiiods ot produt mu hxdroiarbons trom latl\- acids
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are applicable in Nature, and it is difTicult to see why
the molecules of such acids occurring in natural fats and

containing even numbers of carbon atoms should give

rise to molecules present in jn-troleum which contain

both odd and even numbers of carbon atoms. He has

analysed many times the liquids obtained from coal by

the Bergius method, and has found that their similarity

to petroleum is very remote. How can the presence of

benzene, toluene, and xylene in certain petroleums be

explained ? Is it not probable that there are several

modes of origin ? Light is required on the origin of the

vast amounts of methane present in natural gas. What
happens to the nitrogen and phosphorus contained

in animal organisms ? Why is iodine so scarce in

petroleum ? Mr. Dewhurst said that petroleum found

in the Upper Silurian was much earlier than the earliest

vegetation, and earlier than the coal found in the Late

Devonian. Palaeozoic oil was probably formed from any

organic matter available, and there were two distinct

types of oilfield : the lignitic, of vegetable or; h

was deposited in areas where the climate wa.s

:

-.A

oilfields of marine animal origin, which are found
associated with deposits of salt, gypsum, etc., and were
formed in deltas that were cut off later from the

mainland.

The discussion generally was suggestive and served

its purpose in crystallising thought around impfjrtant

nuclei. If it did not bring nearer a defmitive solution

of the problem, it at least showed how far w<

progressed since the time when a Polish cleric, i

Kluk, traced the origin of petroleum to the Garden of

Eden, which was so fertile that it must have contained
fats ; at the Fall this fat partly volatilised anci

sank into the earth, where it was finally transit

into mineral oil by the changes induced by the Flomi.

Truly, a science progresses by chanfrinc its noint^inf \ ifw

Obit
Dr. Herbert McLeod, F.R.S.

DR. HERBERT McLEOD, who died on October 3,

was bom at Stoke Newington on February 9,

1841, and was the son of Mr. Bentley McLeod. He
was educated at Stockwell Grammar School. In i860

he became lecture assistant to Prof. A. W. Hofmann at

the Royal Colleg«^ Chemistry. Former students of

this College never forget the brilliant way in which

McLeod carried out the experiments shown at the

lectures. Hofmann was so impressed by his ability

that he arranged that, in addition to acting as his

assistant, McLeod should take the entire College

curriculum. He worked with Hofmann on aniline

dyes and had a part in the discovery of magenta.

McLeod accompanied Hofmann to Berlin. A little

later he returned to the Royal College of Chemistry

as assistant to Prof. Frankland. At this period he

published papers on acetylene, on a new form of

aspirator, and, in conjunction with Frankland, a Report

to the British Association on the determination of the

gases in well-waters.

In 1 87 1 McLeod was appointed professor of experi-

mental science (afterwards chemistry) at the Royal
Indian Engineering College, Cooper's Hill. He held

this post till 1901. In 1876 he published a description

of " An Apparatus for Measurement of Low Pressures

of Gases." The McLeod gauge described in this

paper is now commonly used. A little later, in 1878,

McLeod published, in conjunction with G. S. Clarke

(now Lord Sydenham), a paper on " Some Figures

exhibiting the Motion of Vibrating Bodies and on a new
Method for Determining the Speed of Machines."

The method, developed in this and in later papers on
the subject, has since led to most important applica-

tions. He devised a sunshine recorder and took a

keen interest in meteorology, making daily observations

at 9 A.M. and 3 p.m. over a period of twenty years.

A visit paid by the late Lord Salisbury to the Royal
College of Science led him to invite McLeod to co-operate

with him in scientific experiments. Week-end visits

to Hatfield House were frequent until Lord Salisbury'

became Prime Minister. Some account of these

experiments was given in the obituary notice of Lord
Salisbury which McLeod wrote for the Royal Society.
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uary.
From 1888 onwards McLeod had been reading proofs

of the Royal Society's Catalogue of Scientific Papers.

After the death of Mr. George Griffith in May 1902,

McLeod undertook the direction of this Catalogue.

His chief work upon the Catalogue was the preparation

of a subject-index to all scientific papers published

between 1800 and 1900. All the index slips necessary

for this work were prepared under his direction, and
the volumes for mathematics, mechanics, and physics

were published. The author Catalogue for 1 883-1 900
was also under his charge, and he had seen half of this

through the press when, in 191 5, he was obliged,

through ill-health, to give up active work.

McLeod was honorary LL.D. of St. Andrews, was
elected a fellow of the Royal Society in 1881, and was
president of the Chemical Section of the British

Association at Edinburgh in 1892. He became a
fellow of the Chemical Society in 1868 and served on
its council in 1871-74, and again 1880-84. He was
vice-president of the Chemical Society in 1887-90,

and again 1901-4. He served on the Council of the

Royal Society in 1887-89.

Dr. Arthur A. Rambaut^ F.R.S.

Arthur Alcock Rambaut, Radchffe Observer at

Oxford, who died at a nursing home on October 14,

after a prolonged illness, was bom at Waterford
on September 21, 1859, and was a son of the Rev. E.

F. Rambaut. At Trinity College, Dublin, he won a
first science scholarship in 1880 and took his degree

the following year as senior moderator and gold

medallist in mathematics and mathematical physics.

Having spent some time as senior science master at

the Royal School, Armagh (where he had been educated
himself), he was in 1882 appointed assistant at the

Dublin University Observatory at Dunsink under Sir

Robert Ball. He had charge of the transit circle and
observed regularly with it for about eight years, the

results being published in Parts VI. and VII. of the
" Astronomical Observ'ations and Researches made at

Dunsink." This work was laid aside when Mr. Isaac

Roberts presented the observatory- with a 15-inch

reflector, with which some of his earliest work in

astronomical photography had been made. Rambaut
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commenced work with this instrument as soon as the

clockwork had been somewhat improved^ and a photo-

graphic survey was made of the great star cluster in

Perseus and puWished in a paper by Ball and Rambaut
in the Trans. R. Irish Academy. Soon after, in the

autumn of 1892, Ball left lor ('ainl)ridge and Rambaut
was appointed to surreed him us Andrews professor of

astronomy and Royal Astronomer of Ireland. During
the next five years he continued his photographic work,
but under great difficulties and with long interruptions,

as the mounting, clockwork, and the dome under
which the instrument was h()us("d were all found to be
useless and had to be replaced by others.

In 1897 Rambaut left Dunsink to take up the post of

Radcliffe Observer at Oxford. Up to that time the

Radclif^e Observatory had been devoted almost
altogether to meridian work, and the observations made
since 1839 had been regularly published. But a vast

number of observations made in the years 1774 to 1838
had never been prepared for publication, and Rambaut
spent a good deal of time examining them. He showed
that they had been carefully made and would be worth
printing, but he did not succeed in obtaining the neces-

sary means for reducing and printing these old observa-

tions. In the meantime the Radcliffe Trustees decided

to procure a first-class instrument for astronomical

photography, and a tower was built in the grounds of

the observatory, surmounted by a dome 32 feet in

diameter. In this was, in 1902, erected a photographic

instrument by Sir Howard Grubb, consisting of a photo-

graphic refractor of 24 inches aperture and an iS-inrh

refractor for visual work. In 1904 stellar parallax w oik

was commenced, arranged according to the programnu'

proposed by Kapteyn and in consultation with him, and
this work has been continued ever since. A volume of

the Radcliffe Observations published about a month
ago contains the resulting parallaxes of 2400 stars in

addition to full descriptions of the instrument and
measuring apparatus.

-More than a year ago Rambaut was attacked by
illnf>s. from which he never reco\-t'rf(l. It was tliere-

fore \cr)- fortunate that the chief work of his life had

been completed. He will be much misstd by tht n

frien''- '"'-
- heerful and kindly disposition had won , ^

hit: :(1. He lca\(- a widow and thitc >oii- to

mom 11 111- loss.
J. L'. E. 1).

I)k. J. A. IInrki R. O.i;.!-.. F.R.S.

John Ai.M'.n IIakki.k w.l-^ hoin a! Alston. Cunihcr

land, on Ianuar\- 2},. 1S70. and died at lIiL;h:Mtf 01

Ooinhcr I'
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tory, and Dr. Harker was one of the little band of

devoted workers whom Sir Richard Glazebrook
gathered round him at the beginning of the great

endeavour which resulted in the present institution at

Teddington. Harker became chief of the thermometry
branch of the Physics Department. His work over

a period of the next ten years is largely reflected in

a series of valuable papers, mostly on high tempera-
ture measurement, for which he received the F.R.S.

in 1910. At the International Petroleum Congress

at Vienna in 1912 he was the dclr-ate of the British

Government. His researciu s with \\". Y. Higgins on
flash-points of oils enabled him to make valuable

contributions to the discussions. In association witli

the present writer, Dr. Harker subsequently worked
on the thermionics of high-temperature furnaces

—

a subject on which he gave a Friday evening discourse

at the Royal Institution. In 1913 he went for several

months to Eskdalemuir Observatory as temporary
superintendent.

When the War broke out Harker was lent by the

National Physical Laboratory to tlie Inventions

Department of the Ministry of Munitions, and became
director of the research laboratory and was responsible

for the organisation of the work of the Nitrogen Pro-

ducts Committee. In this capa( ity lu- \isited Canada
and the United States in 1918, and was on board the

Cunard liner Afidanta when she was torpedoed off

northern Ireland. On that occasion a generous act of

self-sacrifice undoubtedly aggravated the ill effects of

the exposure on his constitution. Harker also went
on similar missions to Norway, Sweden, and France.

lie received the O.B.E. in recognition of his valuable

War services.

After tlie War, Harker returned to Teddington for a

brief ))erio(l hrlore setting up as a consulting engineer

with Dr. J. h\ Crowley in Westminster, lie was a

vice-president of the Faraday Sociel\ . and hiad ser\ ed

on the Comiiil of the Physical Soeiet\. lb' wa-> a

prominent nu ndier of, among otliers. the Oxx-en
Committee and the Gas Cylinders Committet' ol tlie

"Re^carrli 1 )epartmcnt.

ilarktr wa^ a man of -real scieiititie keennos and

,1 ini:hl\- -tr ' \cr\ likeable personalit\. who
will he urea; li\- hi^ friends, lie posse>sed a

ureat fund oi ,^: iiniitie reminiset'iiees. 'rhoni:h newr
of robust ph\>i']ne. hv did not hesitate to make trequt'nt

inroads on his re>er\c o\ ner\ on^ (•ner;^\ . 1 lis dex'otion

to his War duties (loiihtles> Mixed \'> nndermiiK' his

constitution, and
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Spahunger's consumption tuic is once more

brought to public notice, and. at the invitation of Baron
Henri de Hothschild, Mr. Spahlinger met a number
of medical men at the Ritz Hotel in I^ondon last week.

In an article in Nature, April 7, p. 453, we published

the main fact.s, ho far as tljey were known, of Spah-

linger's consumption cure. His claims were shown
to rest on a series of categoric statements of which

we still await scientific proof. In some mysterious

way, however, the subject recurs like the seasons,

and yet we get no further. We are now informed that

he cannot produce the " •'
-

'
" becau.se the Spah-

linger family fortune t<> > nt of 80,000/. has

been spent in the expeninciits, and therefore more
will be required before the public can taste the

benefit. When it is remembered that such a sum
would nearly maintain the Rockefeller Institute in

New York for a year, it is difficult to understand

why the result is so meagre. The object of the

meeting in London was to produce a pamphlet
which would give the history of Spahlinger's work,

particulars of papers which have been read, and
clinical histories of the cases hitherto treated. When
these works have been in the hands of doctors for a

month or six weeks, we are going to hear about the

Spahlinger treatment again, we are told, for an appeal

will be made to a generous public for money to carry

Current Topics and Events.

electricity supply companies wece first e«t;i

in Great Britam, we think it very doubtful •

a scheme of this nature would succeed. .s< vir.n

other suggestions have been made, and we sincerely

hope in the national interests that thi " "

dispute will soon l>e settled.

Since Summer Time was first intrwluced in 191 'v

many different views have been expressed as to

when it should begin and end. Expediency ratlxr

than principle seems to have determined •

'

which, in Great Britain, have varie<l fro:

to April 8 at the beginning and S i.

October 25 at the end. There ha 10

general agreement between Great Britain and other

European countries as to the period during wlii<.ii

Summer Time should be in force. Mr. Bridgeman.
Home Secretary, told a deputation from the New -

castle Chamber of Commerce on October 19 th;it

he was consulting authorities in France in the hoj>.

of arriving at such an agreement. The dates m
Great Britain, namely, tRe day following the thir^i

Saturday in April and the day following the third

Saturday in September, are laid down by the Summer
Time Act, and it will be necessary to repeal or amend
this Act in order to extend the period, as urged by
the Newcastle deputation. Duration of daylight is,

of course, a function of latitude, so that whatever
on the work. In these days of scarcity, it would ^^^es are decided upon for the change of time-
seem advisable to know something about the remedy
apart from the claims made on its behalf.

The statement made by Sir L. Worthington-
Evans to the Imperial Economic Conference, on
cable communication throughout the Empire, is quite

satisfactory. Before the War none of the Atlantic

Cables was owned by a British company. Now
there are two. The German cable from Emden to

New York . /(/ the Azores has been acquired and
diverteil, ami the cable of the Direct United States

Co. has been purchased. The average transmission

time for full-rate telegrams between London and
Montreal is now about 45 minutes. The other link

in the State-owned route to Australia and New
Zealand is the Pacific Cable laid in 1902. It is now
loaded to its full capacity, and the question of duplicat-

ing it is under consideration. In other parts of the
world the cables provided by the Eastern Telegraph
Co. and its associated companies have proved capable
of meeting the demand. These companies and the
Pacific Cable Board did invaluable work during the
War. Britain, however, has fallen behind other
nations in radio communication. America, France,
Germany. Japan, and the Argentine have outstripped
us. T^iis is due to the apparently interminable
negotiations between the Marconi Company and the
Government. We have good hopes that with the
able help of the Dominion Premiers an agreement
will soon be arranged. Lord Burnham suggests that
permission be given to private enterprise to operate
the stations, the Government reserving the right of
purchase after a term of years. Judging, however,
from the analogous experiuier.t that was tried when
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reckoning must be a compromise as to their effects,

even in different parts of Great Britain. During

the summer months Newcastle and places north of

it do not need Summer Time legislation to give them
daylight during all their working hours. On this

account, it has been suggested that Greenwich Time
should be used near the summer solstice—'^;>^' '"

June and July— so that clocks would havt-

altered four times a year instead of two. i UI^

would, however, increase the confusion already

caused by the introduction of Summer Time, and
w^e trust that the change will be limited to two dates

a year, whatever they are.

It is rather interesting to note that t4...v^..s ^ic

representatives of the Dominion of Canada at the

Imperial Conference now sitting in London, five of

them are fellows of the Royal Society of Canada.

The Rt. Honourable William Lyon Mackenzie King

Prime Minister, author of several works on politicaT

economy ; Dr. O. D. Skelton. professor of p
economy at Queen's University ; Dr. R. H. '

Dominion Statistician ; Col. A. G. Doughty, Dommion
Archivist, are all members of Section II. (History

and Literature) of the Royal Society of Canada :

whilst Dr. Charles Camsell. who is honorary secretarj-

of the Society, Deputy Minister of Mines, and has

under his direction the Geological Survey, the

National Museum, and the Mines Branch of the

department, is a member of Section IV. (Geological

and kindred Sciences). There is also associated

with these representatives Dr. J. H. Grisdale, Deputy
Minister of Agriculture, also the head of the Ex|>eri-

mental Farms of the Dominion, the post formerly
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held by ,a past president of the Royal Society of

Canada in the person of the late Dr. W. E. Saunders.

It is thus evident that in the fields of literary, historical

and scientific research in Canada, the right men were
found to represent that portion of the British Empire
at the Imperial Conference.

On Tuesday next, October 30, occurs the centenary

of the death of Dr. Edmund Cartwright, the inventor

of the power loom and other textile machinery.
Born in 1743, a few years after Arkwright, his life

coincided with the great Industrial Revolution, to

which he made notable contributions. Of a good
Nottinghamshire family, he was educated at Wake-
field Grammar School and at University College,

Oxford, and took holy orders. He was given the

perpetual curacy of Brampton, near Wakefield, and
in 1779 he was appointed to the living of Goadby
Marwood, in Leicestershire ; it was there he made
his first loom. It was during a holiday visit to

Derbyshire in 1784 that his attention was directed

to the need of a mechanically worked loom, and
though he had had no previous experience of mechanics

or weaving, with the aid of the village carpenter and
smith, he made a rude form of loom which could be

worked by other agency than the hands and feet

of the weaver. He took out patents, at Doncaster

set up a factory, and there produced the earliest

samples of power woven goods. At the same time,

he turned his mind to the difficult problem of wool-

combing by machinery, and Iktc again made a certain

amount of advance. His projects, however, proved

financial failures, and in 1793 he sold his factory

and removed to Lon-ion. Among his other inventions

was an engine to be (lri\ en by steam or spirit vapour,

in \vhi( li he applied the practice of surface condensa-

tion, lie was also known for his experiments in

agncuh lire ant! fni ^ars \\()r]<c(l tdr llic; I )ukes

of Bedford at W .<. Ihough t!ic

came into use soiiu-wiiai .-^IowIn-, 1)\- th

industry U(.tc acknowledge! !>

bv tlu' (iovernment of a sum
ot lln> ( 'art v. at on lln

in l\cnt, and ; -pent tiic

experimenting to the last.

<f I.

w .V>
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Throuom the generosity of the late Mrs. E. O,

I>urham. wife of Lieut. -Col. F. K. Durham, chairman

of the Junior Institution of Engineers, 1907-1909,

that Institution has offered annually a bursary of

25/. for coini)etition among its numbers between the

ages of 20 and 23 years. By Ijer will, the Institution

. to receive a sum to endow the bursary in perpetuity.

We learn from Science that at the annual meeting

of the American Chemical Society at Milwaukee on
September 12, the Priestley medal, awarded trienni-

ally by the " society for distinguished services to

chemistry, was bestowed on Dr. Ira Kemsen, president

and emeritus professor of Johns Hopkins University,

Baltimore.

The Council of the Institution of Civil Engineers
has made the following awards in respect of selected

engineering papers published without discussion

during the session 1922-1923 : A Watt medal to

Mr. T. E. Houghton (Liverpool) ; and Telford
premiums to Mr. J. W. Meares (Guildford), Mr.

J. W. Spiller (Maidenhead), and Dr. G. S. Coleman
(Manchester) and Mr. Dempster Smith (Manchester)

;

and in respect of papers read before meetings of

students of the Institution in London and the pro-
vinces during the same period,—Miller prizes to Mr.
E. L. Everatt (Newcastle), Mr. J. G. Kimber (London),
Mr. A. H. Naylor (London), Mr. E. Sykes (Birming-
ham), and Mr. F. J. Symonds (London).

Applications are invited for the post of an
assistant government analyst in Ceylon. Candidates
must have had experience in general analytical and
bacteriological work and in toxicological analysis.

be associates or fellows of the In * ' ' •" trv

by examination in branch E v '^

microscopy—of fcxxl. drugs, and water;, and i>rcfer-

ably possess an honours degree of a BritUh University.

Application forms and further particulars are obtain*

able from the Assistant Private Secretary (Apix)int-

ments). Colonial Office, S.W.i,

A MOVEMENT is ou foot to commemorai ti,' in.-

Sir Isaac Bayley Balfour. An area of 31 .n rci in

Glenbranter Forest, Argyllshire, where the plants

rai.sed at the Botanic (iarden, Edinburgh, can be

cultivated under suitable conditions and where trials

may be made in the rearing of newly imported

conifers and other trees, has been secured for the

purpose. It is proposed that the area shall be called

the Bayley Balfour Arboretum or Garden, and that

the memorial shall take the form of a rest-house

for the use of visitors. Subscriptions towards the

memorial are solicited. They should be sent to the

honorary secretary and treasurer, Mr. J. Sutherland,

25 Drumsheugh Gardens, Edinburgh

Messrs. Longmans and Co. are pubhshmg shortly

vol. I. of a work on " Cosmology," by Prof. J. O'Neill,

of Maynooth, which, it is said, is the first attempt

at an Itnglish treatise on scholastic cosmology. The
study of the text of Aristotle and of St. Thomas has

led the author to ascribe to these thinkers views

different from those attributed to them in most
contemporary manuals. The second volume on
" Modern Cosmology " will be published next year ;

its purpose is to show that scholastic cosmology

contains a sounder philosophy of matter than any
of its present-day rivals.

Our Astronomical Column.

Comets.—Very careful search for D'Arrest's Comet
has been made by photography by Dr. Innes at
Johannesburg and Dr. Baade at Bergedorf. Hamburg

;

several other astronomers have spent much time in
visual searching but without success. The comet has
not been seen for two revolutions ; the perturbations
up to 191 7 were computed by Mr. Braae, and those
for the present revolution by Mr. Cripps, starting
with Braae's elements for 191 7. As there was a fairly
close approach to Jupiter at the last aphelion passage.
It is possible that the second-order perturbations,
which were not computed, were sufi&cient to have a
considerable effect on the comet's position. If this
is not the case, we must conclude that the comet
has suffered disintegration, like those of Biela and
Brorsen.

Baade's Comet of October 1922 was still under
observation in Augu.st by Dr. van Biesbroeck at
Yerkes Observatory, its magnitude being about 14.

Dr. Stromgren welcomes the observation of comets
over long arcs, since it enables the eccentncitv of
theu: orbits to be determined. This is of importance
in discussing theories of their origin.

The Einstein Shift in the Solar Spectrum.—
Two articles on this subject have lately appeared,
which both reach an affirmative conclusion on the
presence of the shift in the solar spectral lines that
Einstein predicted. Science for September 28 con-
tains a summary of a paper read by Prof. C. E.
St. John to the American Association for the Advance-
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ment of Science. It will be remembered that his

earlier conclusions tended to the negative side, but
this summary makes it clear that he has now reached
an opposite conclusion. Details are not given, but
the following quotations clearly express his main"
result. " The lines of the solar spectrum are not
identical in position with those due to incandescent
samples of the same elements when observed on the
earth, and the displacement is toward the red end
of the spectrum." " The displacements of the lines

. . . predicted by Einstein amount to 86 per cent,

of the total observed effect, the remainder being due
to other well-known effects."

The other paper is by Dr. J. Evershed in the October
issue of the Observatory, and gives details of the
confirmatory verdict which was announced to the
R.A.S. last June. The lines of iron, titanium,
calcium, nickel, sodium, cyanogen, were studied in

the sun and in the arc ; the study covered all parts
of the solar disc, the back of the sun being accessible

by means of the light reflected by Venus near superior
conjunction. The pressure effect is concluded to be
negative, the photosphere ha\dng ' a much lower
pressure than our atmosphere. He states that
" there seems to be very little doubt that the Einstein
effect is present in the solar spectrum ; the observed
shifts . . . seem impossible to explain by motion,
pressure, or anomalous dispersion." It remains to
find an explanation of the excess of shift shown by
the high level lines in the ultra-violet, and the
differences given by separate lines.
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Research Items.

Disease Codlings in Eastern Bengal.—Man
in India, a periodical edited by that active anthro-
pologist, Rai Bahadur Sarat Chandra Roy, has
steadily improved in value as it has now reached
its third volume. Perhaps the most interesting

article in an excellent number is that on " The Cult
of the Codlings of Disease in Eastern Bengal," by
IMr. Sarat Chandra Mitra. He gives further evidence
to show that the cults of the higher gods—Brahma,
Vishnu, and Siva—retain little influence on the rural

populations, which is devoted to the propitiation and
control of a mob of malignant demons, who cause
disease among men and animals, failure of crops,

and other evils which menace the villages.

Tattooing and Lip Distortion.—Two valuable
ethnographical articles, both illustrated by drawings
and photographs, appear in L'Anthropologie (vol.

xxxii. Nos. 1-3, August 1923). The first, by Dr.

J. Herber, entitled " Les Tatouages du pied au
Maroc," describes a remarkable series of foot tattoo-

ing in Morocco, the markings taking in some instances

an imitation of jewellery, such as anklets, and other
decorations of the calf. The second paper, by
M. Caston Muraz and IMaddh, Sophie Getsowa,
entitled, " Les Leures des Femmes Djinges, dites

Femmes-a-Plateaux," describes the extraordinary
types of the labrets used by the Saras-Djinge, im-
properly called the Saras-Kabas, a tribe of fetish-

worshippers in the neighbourhood of Lake Tchad,
between the right bank of the Chari and the Arab
district of Salamat. The French officers now in

charge of this region have taken active measures to

prevent this barbaric form of decoration of the female
face.

Fatigue Research in Factories.—The Journal
of the Roj^al Statistical Society (July, 1923) contains

a paper by Dr. D. R. Wilson on " Some Recfent

Contributions to the Study of Fatigue." The writer,

after giving a short historical outline of the activities

of the Industrial Fatigue Research Board, gathers

together the conclusions, usually expressed in a tenta-

tive way, furnished by several different investigations

in different industries. He points out that con-

clusions, even though they are perforce based on a

study of a few individual cases, when confirmed in

several widely differing industries, are probably sound.
Industrial research as yet is in its infancy, and condi-

tions for carrying it on in a factory bear no resem-
blance to those of a laboratory. A particular factory

may employ only a few individuals on a given process,

but, owing to the constitution of the factory, these

individuals are typical of any likely to be employed
for that process. It therefore seems a likely hypo-
thesis that what is true of these particular individuals

with regard to such general problems as the length
of the working day, rest pauses, ventilation, etc., will

be true of others. It is pointed out that factory

research is of the nature of applied science and that

the conclusions and methods of several sciences not

only have to be utilised, but also adapted, for the parti-

cular conditions of factory life.

Mendelian Inheritance in a Fern.—The varia-

tions of the hart's-tonguc fern, Scolopendrium vulgare,

are well known and have often been illustrated by
Druery and others. Prof. W. H. Lang {Journ.

Genetics, vol. 13, No. 2) has studied the offspring

produced by sowing the spores of a plant which was
apparently normal except that one leaf was incised

on one side though normal on the otiier. The
prothalli so produced gave rise to young plants

75 per cent, of which were normal (entire leaved)
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and 25 per cent, incised. The latter, when reproduced
by spores, bred true like extracted recessives, while
the two entire-leaved offspring both proved to be
again heterozygous. The original plant was evidently
heterozygous, the normal condition being completely
dominant to incised leaf. When spores were sown
singly, thus producing isolated prothalli, such pro-
thalli gave rise either to all entire-leaved or to all

incised-leaved plants, showing that, in accordance
with theory, the segregation of factors had taken
place in the spore formation.

Revision of the Catillocrinid/E.—The family of
Devonian and Carboniferous crinoids known as
Catillocrinidae is peculiar in combining marked
asymmetry in the composition of the cup with but
slight asymmetry in its shape ; while a large anal
tube does not prevent a tendency to symmetry in the
fringe of unbranched arms, 11 to 58 in number,
which spring directly from the edge of the cup.
Mr. Frank Springer's study of this assemblage
(Smithson. Misc. Coll., Ixxvi. No. 3, Aug. 1923) not
only adds new facts to our knowledge of it as well
as of the Symbathocrinidae, but also raises questions of
far-reaching importance. These families as well as
their allies and admitted ancestors have always been
credited with a monocyclic base ; in other words
no infrabasals have been detected or even supposed
to exist in the cup. Mr. Springer now describes and
illustrates by photography three small plates hidden
within the basals of Caiillocrinus tennesseeae, the
oldest species of the genus. He does not consider
that such plates occur in any later members of the
family, a fact which may be explained as due to
atrophy ; but neither does he claim that they may
have existed in the predecessors of Catillocrinus.

He does, none the less, conclude that these plates

are true infrabasals and that " in this species there

is a dicyclic base." We hesitate to accept so revolu-

tionary a decision on the evidence of three specimens
of one highly modified species. On the other hand,
we welcome the support of this distinguished worker
for the suggestion that the faunas from Timor which
Wanner refers to the Permian are in part of Lower
Carboniferous age.

Control of Bunt and Smut.—In Bull. C. No. 3 of

the Welsh Plant Breedmg Station, K. Sampson
describes how satisfactory control of bunt of wheat
and covered smut of barley can be obtained by the

use of dry copper carbonate, as well as by solutions of

copper sulphate and formalin. The dry treatment
proved to be good from all points of view save that

of cost, but an equally efficacious and less expensive

dressing is found in anhydrous copper sulphate and
calcium carbonate.

The Gorge of the Arun.—Capt. C. J. Morris on

his way back from the last Mount Everest expedition

visited the little-known gorge of the Arun in Nepal.

He contributes a paper on the subject to the Geo-

graphical Journal for September. It was known that

below the village of Teng the river falls some 4000
feet in 20 miles, and the object of the expedition was
to examine this stretch of tlie river. Tliis drop was
found to be due to a steady fall in the bed of the river,

which passes through narrow defiles in which the

cliffs rise in places to 10,000 feet above the water
level. Capt. Morris's paper contains a sketch map
of the gorge of the Arun.

Scale for Ska Disturbance and Swell.—On the
North Atlantic meteorological chart for October a

new scale for sea and swell disturbance is tentatively
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suecMtcd. Criticisms or alternative suggestions are

ni\ it«<l. The scale, which is proposed by Capt. H, P.

l., ,,/la», late Assistant Hydrographer, uses the old
• ' f " i iTvl ruVts for a confused

11 swift of wind,

,,„, ,,<.! M. ..•.>.».. .N i..> .^iiwi.K ...iwl. Swell is also

liown on a scale of o to <). the main tyi>es of swell

Ih iiij,' designated short, long, low, and high. By a

, uliinatio!! of the sea and swell scales, the state of

.li^iiubanco of the surface waters is expressed by two

li^^iii.s. Thus 43 means a rough sea with a high

swi 11 : ^7 means a moderate sea with a long heavy

swell. The jvdoption of this or some comparable

KKle and scale would result in greater precision in

records than is now possible.

Rainfall in Australia. — Kamfall charts ol

Australia prepared by the Commonwealth Meteoro-

logist from the records of 1280 well - distributed

stations show that in the year 1922 there was an
excess above the average rainfall in 21 per cent, of

the total area of the continent. In 1923 this figure

was 63. During 1922 the totals were the lowest on

record in several places between the south-west

corner of Queensland and the plains of New South

Wales. Throughout the interior from the Lake Eyre
basin to the inland parts of Queensland, New South
Wales, and Victoria, and also in the north-west of

Western Australia, the shortage was considerable, and
would have been more pronounced were it not for the

heavy falls in December. The areas with rainfall

above the average were chiefly in the tropical north,

and in the centre and south-east of South Australia.

The wheat areas in New South Wales and Victoria

rxperienced a marked shortage, but the falls were so

opportune that in most parts a good harvest was
secured. It was the pastoral areas of Australia which
suffered most severely. The chart gives annual and
monthly rainfall maps and a series of insets showing
distribution of rainfall above the average in every
year since 1908.

Cold Air-waves in the United States.—Prof.

R. de C. Ward of Harvard University deals with this

subject in the Scientific Monthly for May. The
author makes reference to cold waves alluded to by
past pioneers of weather changes, such as Redfield
and Prof. Joseph Henry, who realised the progress of

cold periods across the continent, from the Rocky
Mountains to Bermuda, prior to the publication of

weather maps for the United States. The cold
waves were then recognised as associated with the
rear segments of cyclonic circulations moving to the
eastward. The official definition of a cold wave is a
fall of temperature amounting to a certain number
of degrees in 24 hours, with a minimum below a
fixed standard. Minimum temperatures are not so

far below the normal in the north as in the south,
and where crops are growing all the year round, frosts

are dangerous at any time. For intensity cold waves
are practically unique in America, and following as
they do warm winds associated with the advance
segment of a storm, the sudden drop of temperature
is very great, amounting to between 20° F. and
40° F. in the 24 hours. The rapidity of advance is

determined by the travelling speed of the cyclonic
and anticyclonic areas with which the wave is

associated. Three or four severe cold waves are
generally experienced each winter in the United
States, and they commonly last for two or three days.
Various activities and interests are seriously affected
during the spell of cold. On the Pacific coast cold
waves are few and not severe, and in California the
occasional frosts are the product of radiation on clear
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anticyclonic nights. NortherB and blizzard* are w<ii

described.

Atomic Disintegration.— .A pap<*r or

graphy of atomic di ;i

Ryan, appears in the I< al

Society for September. 1 .tis 01

integration of the atom , the ret

motion of the colliding ' i\

visible. A new type of r.> iiv

the authors f-rays ; theygu. %<.» ite

tracks. Their range is very many 1

1

mi

that of 3-rays, ana thc\- ir.- t,r,,t. >1>! „i.s

torn out of the atom, ; In

the course of the expeni : v:e<l

that oblique impacts never effect nuclear disintegra-

tion.

Sulphur as a Fungicide,—Mr. Harry Curtis
Young has recently published (Annals of Missouri
Botanical (Jarden, 9, pp. 403-435, 1922) a valuable
contribution to the much-investigated problem as to
the reason for the toxicity of sulphur when used as a
fungicide for the control of disease upon plants. He
finds that sulphur owes its toxic properties to penta-
thionic acid, an oxidation compound formed from
Sulphur and water. On this account the sulphur
needs to be applied in a very finely divided and there-

fore easily oxidised form, and he recommends colloidal

sulphur liberated in a medium containing buffers so
that it is easily maintained at a reaction between
Ph 4"o-5*5 ; above or below this hydrion concentra-
tion pentathionic acid is not stable. In '' " ' t of

this general conclusion there is a brief : of

the practical problem of producing a suiiciim Miij>hur

spray or vapour, but the author's investigations on
this side of the problem are still in progress.

Petroleum and Natural Gas in Ameru:
advance chapters on Petroleum (ii. 31) and Natural
Gas (ii. 32) of the Mineral Resources of the United
States for 1921 appeared recently, and they furnish

some interesting data concerning the post-War phase
of the oil-industry in that country. Following un-
settled conditions for some six months after the
armistice, a gradual revival took place culminating
in the oil-lx)om of 1920, but giving place later to a
period of intense depression characterised by a serious

drop in the price of oil and its various products, the
chief economic feature of 192 1, In the spring of

1922 a definite improvement was manifest, which has
progressed steadily until the present time, when, in

fact, the industry' is suffering,from a vastly different

but equally serious malady from that of 192 1—over-

production—and for this Califoniia is largely to blame.
In 192 1 there were produced in the United States

472,183,000 barrels of oil and 724,052,000 M cubic

feet of natural gas ; while the former figure repre-

sents a 33 per cent, increase since the end of the War.
the latter shows a significant decrease compared with
the two previous years, and it is generally conceded
that the natural gas industry in America has reached

and is gradually passing its peak of production, so

that a steady decline may be anticipated for the

future. With petroleum the situation is different, and
it is difficult to foresee the trend of events, though
once California ceases to produce in the present

amazing fashion, the decline-curve for the whole
countr>' will undoubtedly be apparent. It is interest-

ing to note that the average daily production of oil in

the United States at the moment is about 2,400,000
barrels, to which California contributes practically

one-third ; in 192 1, the year under review, the average

daily production for the country was approximately

1,300,000 barrels, to which California contributed less

than 25 per cent.
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Second Triennial Pan-Pacific Science Congress.

Melbourxi; and Sydney, 1923.

nPHE Science Congress in Australia in Aii<_:ust has
-^ been, on the whole, highly successtul. Be-
tween eighty and ninety visitors from overseas joined

with a large number of local members in carrying
through a fairlv extensue proyraniinc <>'' work. It

is scarcely to be expected tluit i:ou,urt--»t_-> of the kind
will receive many, or any, highly important original

contributions to science ; their value and their

opportunity lie rather in bringing together the workers
in widely separated countries, enabling them freely

to discuss common problems and ideas, but above
all to plan broad svstematic investigations on the
most efficient co-operati\e bases possible. The
principal achievements of tliis Congress have cer-

tainly been in the last-mentioned direction. In
nearly everv one of the sciences with which it dealt

(including agriculture, anthropology^ botany, entom-
ology, forestry, geodesy and geophysics, geography
and oceanograpliy, geolog}', hygiene, veterinary
science and zoology), there is abundant room for

international effort and team work in so vast an
area as that within and bordering upon the Tacific

Ocean. The recognition of this has been the driving

force behind the whole Congress. Many practical

proposals have been brought forward, the carrying

out of which will do much for the progress of scientific

inquiry in this region.

The general oruauisation, in the hands of the
Australian National Research Council, has been much
on the lines of a British Association meeting. The
scope and value of the whole nunenient will no
doubt rapifllv increase. It is already understood
that the \i)iu i^aiheriiiL; \^ill '"^ in la|)an (Tokyo and
K\olo), and lliat the Jaoaiiese ( io\('rnnient nio^t

.yeiU'roush' pro])o--e> to make a\ailalt!e a --nni e(|i

lent to j-i,ooo/. li

| he S\-ihie\' -

time ol' wi^itiii'.;,

imileal 1' 111 ol tlie

ui Ah ]h'>;.rn. oi;

xpen-H-.
not \v\ eonehuied at the
i-> })ossil>le to L;i\'e some

ork of tlie lir-t M-sion, held

Con. .n^!

ialinol.^ •, -.'.hi' 1! M : !; eh :

a jira.et n .• tor t lie iniini- h,

of the na*u\e ra- ' 'lie. ^o !

P>ritish ])oxsessi(i .ed, some
proposals lia\-e Imci! or.ivsn \\\\ in the ( m -nei ,: noii

of wliich I >r. Iladdon. Sir liaidwin Sjx'iu er, Ah"

\V. I. rerr\ . and, by letter. Sir Jai'- '

• "•'
C.. h:iiioi Smith, Prof. C. G. Selie'

Mahiiowski, h;i\-e takcti pnrt. Th.

l.ceii re< fixed la\ .Hii.ih!'. li\- thi- ( omn
\l,i-!-lfr i,,r

1 i.,:, : ,i; •: C ' ! •• li' -, ThfV
,

lie e:^lal ili-^ n

I unU""!"-.!' !'

260,000,000/. in 192 1 showed, even after allowing
for higher prices and a slightly increased population,
how much was being done by agricultural research
and education. The chief decision of the section
was an iiisisteine upon the paramount importance of
soil sur\e\s. showing characters of both soil and
subsoil, and, when practicable, the native flora
growing on each type of soil. A resolution to this
eifect \\ ill be presented to the Government of every
country 111 the Pacific region.

liotany, Forestry, Kntomology, and Zoology
Sections conducted many oi their meetings in common.
Dr. van Leeuwin (Dutch East Indies) gave an account
of the progressive changes which have taken place
in the vegetation of Krakatoa since the devastation
of 1883. The first (wind -borne) arrivals were spore-
producing plants. With time the number of new
cryptogams decreasivl. Seeds of flowering plants
came, carried either by wind or birds. Casuarinas
arrived early and formed forests. These are now
being suppressed by later arrivals, which are tropical
rain forest plants ; the vegetation being at the present
time somewhat similar to that existing prior to the
volcanic outbreak and exceedingly dense. The study
of this vegetation has been a remarkable example of
international co-operation, Dutch, Hritish, French,
American, Swiss, and German scientific workers all

sharing in it.

The much closer connexion in i!oi 1 1

Australia and the Philippines than '

former and the nearer islands to the •;
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great significance of the study from economic and
ii;iti'-ii;tl (!<f.ii(o points of view, and with the chance
ulmli Au ti ih.i h;w, from ite geographic position,

form, and diiu- a hignly important
contribution ! figure of the earth

and of the form <>< iiu- iiiini'-jiiiirf.

The wide work on terrestrial magnetism being
-'(l out chiefly by the United States was dis-

I at some length, and again Australia was urged
iw ,.>kc up her fair share of it. The desirability of

continuing and extending the work of the non-
niagnctic ship Carnegie was affirmed. Other highly

interestmg subjects cannot Ije more than mentioned
by name, such as gravity work in Japan and the
I'hilippines ; earth tides and their employment for

determining earth rigidity ; pulsatory vibrations and
the causes of destruction by earthquakes, with an
account of safeguards to property adopted in Japan ;

international solar physics research ; determination
of gravity at sea ; comparison of accuracy of wired
and wireless longitude determinations.

Three matters stand out in the work of the Geo-
graphy and Oceanography Section. The first is the
presence in Sydney Harbour of the new U.S.A. scout
cruiser Milwaukee (10,000 tons ; 35 knots), specially

sent out by the American Government to demonstrate
to the Congress the Sonic Depth Finder. The vessel

has journeyed some ten thousand miles and has
obtained a chart of the Pacific bed over which it

passed. While the instrument is not yet fully

perfected, its value not merely for rapidly obtaining
accurate knowledge of the sea bottom, but also in

increasing the safety of vessels in many of the intricate

channels among the Pacific islands, very greatly
impressed the Congress, while the object-lesson of a
fighting vessel devoted to scientific work was a
valuable one. The second was a full exchange
between the countries represented of information as
to what they are doing (or, in the case of Australia,

merely beginning to do) in the matter of hydro-
graphical surveys. A very fine exhibition of maps
was made, principedly from the Royal Topographical
Service of the Dutch East Indies. Prominence was
given to the need for work in the neighbourhood of
the Great Barrier Reef and elsewhere. In some
regions, charts drawn by Matthew Flinders are still

perforce being used. The third subject of importance
was the pressing need for co-ordination of meteoro-
logical work in the I'acific. There are now numerous
stations, working independently, overlapping, and
apparently incapable of co-ordination among them-
selves. The solution urged was the appointment
of a British officer at Samoa, it being believed that
in no other way could the difficulties in the way of
the needed association of activities be established.

Geology possessed numerically the largest Section
of all, ana a huge amount of matter, nearly all

descriptive, was put before it. Indc«d, a " poo! " of
geological information was created, every •

contributing as much to it an time. ver>-

allotted, would {>ermit. It is impossible to
briefly the nature of the work discussed ; ti

subjects have already Ijeen indicated in a lonmrr
zirticle. Between section meetings the geologists
distribute<l themselves over the country.side.
The Hygiene Section went fully into problems

connected with mining indu.stries, under thi- lc.id#rr-

ship of Drs. R. R. Sayers (U.S.A.). W ni
(South Africa), and J. H. L. Cumii i.ij.

Methods of ventilation, sanitation, and medical
examination were discussed from different points of
view. The progress of the hookworm campaign was
followed. In Queen.sland, where 12 per cent, of the
miners are affected, the value of tin

fully demonstrated.
The establishment of an intematii' n,

with a number of mobile units mo n.i

to island introducing methods of moacni pn-Ncntive
medical science, is deemed es.sential if the present
dwindling of population of native rac^ thv
island groups is to be arrested. New ( i<\

1853 had 70,000 natives ; in 1900 the j. .v,. .vai

19,000. Measles from Sydney killed 26 per cent, of
Fiji's population in 1875, while influenza in 1918 took
off 20 per cent, of the natives of Samoa. There is

also continuous heavy toll taken by tuberculosis
and venereal disease. A basis for part of the dis-

cussion was provided by results, obtained from a
widely circulated questionnaire, showing the distri-

bution of such diseases as plague, smallpox, leprosy,

malaria, beri-beri, and others.

In view of the importance of animal life in the
economic positions of most of the Pacific countries,

a joint discussion between the Hygiene and Veterinary
Science Sections on the difficult subject of inter-

national animal quarantine regulation had more than
passing interest. The fact that " surra " in the
Philippines makes it impossible for horses to be kept
shows the significance of the whole matter to Australia.

Definite proposals have not yet been submitted to
the full Congress.

It will be seen that throughout, the main functions
assumed by the Congress have been to examine
carefully existing lines of work, and then to point to
outstanding needs for individual and combined effort

in tackling the innumerable scientific problems of

the Pacific region. The extent to which such
stimulus will lead to action during the ne.xt tliree

years will be the test of the value of a meeting of

the kind. A. C. D. R.

Diseases of Fruit in Storage.

A TTENTION was recently directed in Nature
^^ (vol. Ill, April 14, p. 516) to the direct efforts

now being made in the United States to open up a
new field of service for plant pathology, through the
study of the best conditions for preserving fruit and
vegetable produce in the market and in transit.

It would seem that in Great Britain, in a less direct
manner, through the activities of the Food Investiga-
tion Board, working under the auspices of the Depart-
ment of Scientific and Industrial Research, the same
field of service is gradually opening to the scientific

investigator. Thus the work of Mr. F. T. Brooks and
his collaborators upon the fungus organisms con-
taminating chilled meat, recently noticed in N.\ture
(vol. Ill, April 28, p. 582), was carried out for this

Board, which has now issued, as Special Report No. 12,

a report upon " brown heart "—a functional disease

of apples and pears, by Dr. Franklin Kidd and Dr.
Cyril West.

Occasionally when apples and pears are in storage,

or when in transit by ship to Great Britain, although
entirely healthy to outward appearance, the inner

portion of the fruit decays and turns brown ; no
organism is found to be present as the cause of this

diseased condition, which may be widespread.
The authors report that, in 1922, this internal decay,

which they have described as " brown heart," was so

prevalent among apples imported from Australasia as

to arouse anxiety among those connected with the

fruit trade. In a report which is singularly direct in

NO. 2817, VOL. I 12]



October 27, 1923] NA TURE »i7

its analysis of the cause of the practical problem and
in indicating the direction in which prevention of the
disease may be looked for, the authors show clearly
how laboratory investigations, at first sight remote
from the practical problem, contribute to its solution.

Laboratory experiments have shown that an exactly
similar " brown heart " condition may be produced in
home-grown apples, under carefully controlled condi-
tions which leave no doubt that the internal decay
takes place when the concentration of carbon dioxide
in the internal atmosphere, in the air spaces ventilat-
ing the tissues of the apples, exceeds a certain toxic
limit. The ventilating system and its communication
with the external atmosphere, varies with the variety
of apple ; naturally, therefore, the toxic limit is

reached with different rapidity in different varieties,
and thus a reasonable explanation is found of the
different varietal susceptibility to " brown heart."
The authors establish experimentally that within

wide limits the oxygen concentration is not responsible
for " brown heart," and their examination of the ships'
holds where " brown heart " has appeared during the
voyage confirms the view that it is to be associated

with a high percentage of carbon dioxide in the hold
where the apples were stored. Thus the importer,
the grower, or salesman concerned with the storage
of apples and pears has his attention directed to one
clearly defined pathological condition to which the
fruit is subject, and at the same time a clear suggestion
as to the direction in which a remedy may be found.

Incidentally the authors think that their work also

elucidates an old-standing problem of the grower,
whose apples frequently suffer from a functional dis-

order known as " bitter-pit." Brown discoloured
patches appear just under the skin of the apple and
dry up leaving the pits. The original browning and
decay seems to be exactly similar to the internal
decayed tissue in " brown heart," and is probably
traceable to the same cause, a local excess of carbon
dioxide in the tissue just below the skin whicli then
turns brown. lliis suggestion will greatly interest

apple growers. "Bitter pit" much depreciates the
value of a good apple, and attention will certainly be
turned to the possible causes of such local excessive
accumulations of carbon dioxide in the veiuilating
system of the apple tissue.

The New Mechanics.^

T T is interesting to speculate on the forecasts which
^ would have been made at the beginning of the
century as to the condition of physical theory now.
The state of knowledge at that time would have
suggested that the atomic theory would proceed to
develop along the lines of the older mechanics. One
or t\\ o phenomena already known did not seem to fit

in very well, but it was not very unreasonable to
suppose that the increase of knowledge would remove
t]ie>e difficulties. The physicist of that time would
]U)t have conjectured what has actually come to pass.

J lu're are at present two great bodies of doctrine,
either of which seems to hold over a wide field, but
]!' iiher of which can be at all reconciled with the
other. Nature is more like both than like any
compromise between them. Of these two doctrines,

one is the old-fashioned mechanics, whicli works
for many atomic phenomena; the of ik w
mechanics—is known as the quantum I lie

underlying true mechanics are really quite uuknoun,
but we have a curious set of rules whicli have an
extraordinary knack of giving the '
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one definite condition to another, and the return
causes the emission. A complete theory of the
hydrogen spectrum has been founded on this idea,

and as a result of this theory the various conditions
of the atom can be described by labelling the electron
(there is only one in hydrogen) with two numbers

—

thus 42 or 6,. In the higher elements the same idea
works and each electron has certain numbers associ-

ated with it ; here, however, the iiuml)er pairs ha\c
not quite the precisely defined (h iiainical nieaninns
that can be given them in hydro-^en. The s])ectral

lines can also be described in terms of numhers.
These numbers have not yet been made to vie'.il tlic

absolute values of the wave-lengtlis, Imt it is possible

by their means to unravel the general cliaracters of

what are often highly complicated systems of lines.

For a line, two groups of numbers are required, such
as 5(3 j), and there are rules as to what pairs
of nun. i\' go together—for example, the second
members of the two groups can differ only by i, the
third by either i or o, whereas the first may differ

by any amount. There is still a great deal of wdrk
to be done on the subject, but it seems probable that
all spectta will at no very distani date be brought
under rules of tiiis kind.

This is a \ er\ incomplete sketch of the successes
of the quantum theory, but that theory is only a
partial view of the whol(> of Nature, because it

leaves out of account certain indncit \\a\s in which
spectral lines exhibit thcniseiv es. Tlu' < liief of these

are the orilinary processes of ri/llection ami lefiM' imii

of light, which are very well ixplained on the oMer
theory. A reconciliation of the iwn \i(w . ^eeius at
present (inile impossible, and this i an onU mean that
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University and Educational Intelligence.

Camukidoic—Mr. Y. J. \V. Koughton and Mr. W,
R. Dean have been elected to fellowships at Trinity

College.

A letter from the Chairman of the University of

CambridKC C-ommissioners has been received inviting

repri'sentations from University bodies and from
individual memlwrs or groups of meml>ers of the

Senate on matters m which they desire the proposals

of the recent Koyal Commission to be modified.

These should be sent before the end of the year to

the Secretary' to the Commissioners, Mr. H. A. MoUond,
Trmity College.

Edinburgh.—Prof. J. J. R. MacLeod, professor of

physiology m the University of Toronto, who was
awarded the Cameron prize for 1923, delivered two
lectures in the U'niversity on October 16 and 17
r^pectively, on the nature of control of the meta-
bolism of carbohydrates in the animal body. He
dealt with the discovery of insulin and its value in

the investigation, not only of diabetes, but also of

other problems of metabolism. The Cameron prize

was founded in 1878, and is awarded to an investigator

who in the course of the five years immediately
preceding has made an important addition to practical

therapeutics.

Prof. T. J. Mackie, formerly professor of bacterio-

logy' in the University of Cape Town, who was
recently appointed Robert Irvine professor of

bacteriology, devoted his inaugural address to a
survey of the present position of medical bacteriology'.

Prof. Mackie has made arrangements for developing
the teaching of bacteriology as a subject for the
degree of B.Sc.

Dr. J. E. M'Cartney has resumed duty as lecturer

in bacteriology after a year's leave of absence granted
to enable him to carry out researches on certain

filterable viruses in the Rockefeller Institute.

Leeds.—^The West Riding County Council has
decided to devote the proceeds of a penny rate to
the a.ssistance of university education, which has
already in the past been consistently supported by
the Council.

Mr. W. F. Shanks has been appointed professor of
physiology. Dr. Shanks graduated B.Sc. at the
University of Glasgow in 191 3, with special distinc-

tion in physiology, and M.B., Ch.B., in 1915 with
commendation. In 1920 he was appointed lecturer
in physiology at Glasgow and acted as senior assistant

to the Regius professor of physiology. For the last

tliree years he has also been in sole charge of a
special course in physiology for the new degree of
Bachelor of Education (Glasgow), in which the
subject is treated from a special point of view with
regard to the physiology of the child, psychology,
and other cognate aspects.

The following further appointments have been
made : Mr. F. J. Brown to be assistant lecturer in

zoology; Mr. A. W. Anderson and Mr. J. McGregor,
district lecturers in agriculture ; Mr. G. Milne,
temporary assistant lecturer in agricultural chemistry

;

Mr. H. Preston, assistant science tutor ; Miss M. K.
Morgan, assistant lecturer in geography ; and Miss E.
Newcomb, assistant lecturer in education.

London.—Free public lectures on " The Treatment
of Injuries of the Long Bones produced by Accident
or Disease " will be delivered by Prof. E. W. Hey
Groves at Guy's Hospital Medical School at 5.30
on November 8, 9, 12, and 13.
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Societies and Academies.

IX)NDO.N

HansonOptical Society, October n C
Notes on the elcmcn*-:--- ' '

•' «

of photf)graphic ol

the aljsencc of ScitK • ^ ..1-.1 ...... ...^ ....ii-...- ,,, .1,,

objective consisting of two thin systems of lenses,

separated by an interval, are formed. WHien each
of the two thin systems consists of only two lenses,

the cqu<itions can Ix; put in a form whicli admits
of an elegant graphical solution, regard 1

to the necessity of obtaining a solution in

one of the lens curvatures exceeds a certain hunt.— I

.

Smith : A general survey of the thin dotihl'' Irns

The shapes of the lenses and the types of

able for the construction of an objective fi< '

first-order aberrations in a primary plane :

infinitely distant object are found on the assni;

that the system is composed of two sepai

lenses, each of wliich consists of glasses

together. The analysis indicates that " old

mats should be used for both component leu

conclusion not in accordance with modem p- •

T. F. Connolly : New types of levelling ii.

using reversible bubbles. A true level can Ix . ,.

using reversible bubbles, as the mean of two ol)

tions from a single station. The theory is .....

applied to the design of various types of '*
self-

adjusting " levels and to the adjustment of a
collimator.

P.\R1S.

Academy of Sciences, October I.—M. Albin Haller
in the chair.—A. Lacroix : The composition of rli^

meteorite which fell at Saint-Sauveur ( 1

1

Garonne) in 191 4. The examination by mt. .

graphic methods proved the presence of metal
(nickeliferous iron) and enstatite, with smaller nro-

portions of clino-enstatite, oldhamite, maskc!
apatite, and graphite. A complete chemical an
is given, the portion removable by acids (mdinly
metaUic) being examined separately.—Emile Picard :

H. G. Zeuthen.—Vito Volterra : The movement of a
fluid in contact with another fluid and surfaces of

discontinuity.—Maurice Gevrey : The formation and
use ot Green's functions in the integration of linear

partial differential equations of any order whatever
with imaginary characteristics.—F. H. van den
Dungen : New technical applications of intr — '

tions.—Antoine Zygmund : Ontrigonometi
—R. Jacques : Two networks the two tangeni- ./i .> ..i.. ,1

belong to linear complexes and the transformations of

the equations of thesurfaces of constant totalcurvaturc.

—Serge Bernstein : The principle of stationarity and
generalisations of Mendel's law.—P. Stroobant and
P. Bourgeois : Certain stars the movements of which
are parallel and equal to that of the sun.—Paul Pascal

:

The slow formation of a definite compound in mixed
crystals. Some anomaUes in the cooling curves of

mixtures of benzj'Udene-aniline and anisylidene-aniline

have been shown to be due to the slow formation of

a definite compound of one molecule of the latter

compound with two of the former.—Rene Dubrisay
and Pierre Picard : The capillary phenomena
manifested at the surface of separation of water and
vaseline oil in the presence of fatty acids and of

alkaUes. The drop volume method has been applied

to the study of the changes in the surface tension

at the surface of separation of vaseline oil and aqueous
solutions. The latter included solutions of caustic

soda and sodium carbonate, of sodium carbonate and
sodium bicarbonate, and of caustic soda with common
salt.—H. Gault : The soluble ester salts of starch and
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the higher fatty acids. Ordinary starch, suspended
in a mixture of pyridine and toluene, heated with
lauryl chloride, gives a dilaurate of starch. Details

of its properties and analysis are given.—Adrien
Guebhard : The Japanese earthquake.—^E. Rothe :

Earthquakes in France in 1920-21. A table giving

locality, time, degree, and epicentral region of nine
earthquakes in 1920 and six in 192 1. The greatest

seismic activity was in tlie region of the Pyrenees.

—

E. G. Mariolopoulos : The formation of local Mediter-
ranean depressions and the Norwegian theory of the
" polar front." The local Mediterranean depressions

appear to be formed in accordance with the Norwegian
theory of the " polar front."—A. Guilliermond and
G. Mangenot : Cytological observations on the mode
of formation of essential oils. Tlie method adopted
is based on the selcctixe stainini; ]Knver of indophenol
blue. The sections are made by liand or in the freez-

ing microtome, stained, and observed in water. The
results of the observations do not confirm the view
that there is a relation between tannoids and essential

oils.—M. Prianichnikov : The assimilation of ammonia
by the higher plants. The experiments cited lead
to the conclusion that the plant, whetlier green or
etiolated, absorbs ammonia energetically from am-
monium salts. Nitrates must be reduced to ammonia
In toK^ absorption by the root. If in agriculture, the
(U xclopment of the plant is roughly proportional to
the rate of nitrification, the causes are of a secondary
n.iturc ; anything which prevents nitrification, such
as acid reaction or insufficient aeration, also prevents
the development of the higher plants, so that the
nitrification is an important criterion of the condition
of the soil.—V. Lubimenko : The specific action of

light rays of various colours in photosynthesis.

Washington, D.C.

National Academy of Sciences (Proc. Vol. 9, No. 9,
" ' nber).—J. Stieglitz : (i) A theory of colour

tion. By reduction, every dye becomes colour-
,. ..liming the " leuco-dye "

; by oxidation of the
lati' I, the colour is restored. Indophenol owes its

combination within the molecule of a
'xidising atom with a strong negative
Colour intciv-^ity is increased by

:'h- with a ba.se. 'I'hc reduc-
. iiliciently from Ditni-Alorvac

\ ibrations which absorb a portion
omplementarv colours appearing

, , , V

'lii je-'h;. ;i.n ; uiurgaiuc compounds.
;>i. i(hii I 1 by a loosely held electron in

in odd number of valence electrons
1 >v intra-atomic or inter-atomic oxida-

.,..,.;,.i.. ,,.. K.. i,,..i. 4,,,, inttcr, in the
.( in (I).—G.

.. 'list ril)iition of
' liter 20, ]). ')oo).

—

hiti' magnitudes of
i I ihi- ^wsteiuatic errors in

Ih' !ii( MM absolute mayjni-
mdrjiciidi'ii I it'

ih

ue



640

the reaction being completed in 12-13 hnt •

100 c.c. of ketone. Highly I.Tjvo-rotatory
piperitonc yielded menthonc of high dextru .

the scmicarba/one of which melted at 113' C.
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Aeronautical Research.

PROGRESS in aeronautical research has, through-

out the year, been continuous but slow."

This, the opening sentence of the report of the Advisory

Committee for Aeronautics for the past year, indicates

a measure of anxiety and leaves the impression that,

in the view of the Committee, insufficient attention is

being paid to the researches which it advises.

A further paragraph makes a note of the view that

" Funds devoted to research by trained staffs will gi\e

a better return to the State than the offer of large sums

as prize money for limited lines of attack on the

problems of flight." The reference here is obviously

to the prize offer of 50,000/. for a successful helicopter,

and it would appear that the Aeronautical Committee

dissociates itself from that scheme. In all these

matters, however, and under the most favourable

conditions, the Committee can only tender advice
;

all executive action rests with the Air Ministry.

In spite of a machine which, when dealing with

scientific matters, grinds at every turn of the wheels,

progress is reported in many directions. A wide range

of subjects for research is dealt with but the degrees

of urgency are very variable. There are problems

connected with the trustworthiness of aero engines

and their economical running. Fire prevention in air-

craft is studied by a special sub-committee, and

recommendations have been made which may be

expected to reduce substantially this type of flying

risk. The properties of metals, particularly in regard

to fatigue, are receiving much attention in view of the

fact that aeronautics depends for success on the build-

ing of light structures with a definite minimum of

strength, and that the ordinary uses of metals in

engineering practice do not call for a degree of refine-

ment essential to aircraft construction. None of these

problems, however, possesses the present importance

and urgency of a closer examination of the aerodynamic

properties of aeroplanes than has hitherto been

attempted. Flight under critical conditions is required

with the necessary instruments for accurate observation

by a trained staff. The bottle neck of research occurs

precisely at this point ; for there is no sj)ecific allocation

of staff for scientific research.

We have all had recent opportunities of observing

the results of public inquiries into one or two cases of

fatal accident arising during the use of civil aeroplanes.

It may have been noticed that no blame is attached to

individuals, and that the causes of the accidents arc

returned as unknown. In a certain sense no objection

can be taken to such findings ; indeed, they can be

heartily endorsed so far as personnel is concerned. On

NO. 2818, VOL. I 12]
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the 01 'ii'i'
.

•" l"":/ as aeroplane

design is Dastu on iiiuxu luitd knnuN i!-c
,
so long will

the consequences of humun error in ilu |»iluting of an

aeroplane be severe.

The prrliminnn,- rausc of arrident may be any one

of a luirulird iiiiii oiu- things ; in the great majority of

cases the final steps leadin i<i i < ra h art tlic same.

An aeroplano rnnnot mamt.un it-rli in .stiady flifrbt

at a speed lielow a (iitiiii iiilnal \ alue (ailed ihe

"stalling speed," a value uhiili in the cominiiiial

craft of the day is rarcl\ l<>s than 50 in.p.h. Ilie

direct consequence of tin- i^ uiiiin|iMriant, Imt tin-

secondary effect is vital since at 45 m.p.h. such an

aeroplane is unconlrollahU-. Usually the aeroplane

first rolls violent 1\, tlun ])uts its nose down and dives

almost vertically into the ground at a speed of 70 to

80 m.p.h. The shock-absorbing mechanism fitted in

the undercarriage never comes into operation.

Every pilot knows the sequence of events and tries

to avoid stalling at the same time as he is anxious to

reduce his speed when approaching unfavourable

ground in a forced landin;^ : in spite of skill, the

inevitable error happens on au appreciable number of

occasions. The rules for recovery from stalling are

also perfectly well known, but in order to apply them

the pilot requires a free fall of not less than 500 ft.

If he is only 200 ft. from the ground the stalling of

an aeroplane must lead to a crash. Must it always

be so ? The Aeronautical Research Committee does

not think so, as may be seen from the following

quotation

:

" The results already achieved at the Royal Aircraft

Establishment . . . are distinctly encouraging, particu-

larly as regards the full scale experiments on stalled

flight, and the Committee wish to pay a tribute to the

skill shown by the pilots in their pioneer work.
" The present position is, however, that although

maintained stalled flight is definitely possible, neither

the stability nor the control of the aeroplane are such
that flight near the ground may yet be regarded as

safe, and since there do not appear to be any insuper-

able difficulties in the way, there is a very strong case

for pushing forward. . .
."

Reading more fully in the report shows that the

Committee believes in the possibility of ultimately

designing aeroplanes which can be kept on an even

keel in an emergency, and so touch the ground with

apparatus specially introduced for taking the shocks

of landing.

The Air Ministry has responded to the advice of the

Committee to the extent of ordering two special

machines for the necessary research. This is, we
believe, the first time in the history of British aero-

nautical research that experimental conditions have

had precedence in determining the design of an aero-
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plane^ and the announ<

Salmond at the Air Conieren' e ai im- ixginning «)i iMc

year was generally welcomed and appreciated by all

branches of scientifu and technical activity in aero-

r**'- ?• "• •" ' • onic lime l>efore the aeroplanes

it is prol)ably in relation \u tiie

cuiuliiioi li they will Ik* used that ihe

\,r,,i,:,i •

( ,,t>,t,,;tl.<- 1,:..- r.-rison fOr

research

uiti, nuitiiic t xptriim i iorlunale, and the

irutiati\e in aeroplane . like the .Srhneider

Cuj)- ^'oiielri.ih IWitaiuio '. All the important

flight records, for sjx ed, height and endurance, are held

by the Unit(d Si.ite (,f Aiucriea. together with the

palm for tn( ;

The situation dn not , he one which will

automatically riu'ht itxlf. belief is growing

that the remcd\ will oidy < ome hy phu ing a scientific

man on tlii' Air ( oum il. iiriiish business instincts,

if one ma\- jud'^'c from sui h an example as that of the

British 1 Corporation, stil! idea

that sciLiiime Knowledge is requin-u m tne >uj)reme

administration, but events will probably determine the

issue against them. In the meantime, one can only

hope that the Aeronautical Research Committee will

on later occasions be able to report that " progress is

continuous " even if " slow." L. Bairstow.

Biology at the Cross-roads.

Emergent Evolution : the Gifford Lectures delivered in

the University oj St. Andrews in the Year ig22. By
Prof. C. Lloyd Morgan. Pp. xii-f3i3. (London:

Williams and Norgate, 1923.) 155. net.

PROF. LLOYD MORGAN'S Gifford Lectures de-

livered at St. Andrews last year and now

published are a constructiNe ev-^ay in evolutionary

naturalism which, he warns us, Huxley would not

accept, and that upon more counts than nne. It is

true that acceptance in- IIuxU

is inadmissible as a standard 01 rficrfuec lor luc

verification of fact or theory in science ; but the

question at once arises : if the biological standards of

an earlier generation are not those of to-day, wherein

and why arc they not ? The occasion is not provided

by Prof. Lloyd Moruan alone : in a multiplicity of

forms the question eclioes and re-echoes unanswered

in the hearini: of hioloiiisis who appear strangely in-

attentive alike to its insistence and its im{X)rt. In

the literature of systematic research, little enouLdi of

this apf)ears ; but in all kinds of period:

intensive and austere, and from all manner of plailonBS

approachable by a public, ill-informed pwssibly, but
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certainly inquisitive, the implied incertitude of biology

provides unending material for thought.

It seems, indeed, that the technical literature has

ceased to reflect the form and content of modern

biological inquir}% for what else is the significance of

the fact—if fact it is—that those who contribute

preponderatingly to its mass and volume, workers and

teachers in the universities, are, in their academic

privacy, increasingly dubious concerning the funda-

mentals of their science ? Tribute is still paid to the

Darwinian theory, some of it good coin, most of it

lip-service unwholesomely rich in ambiguity. Behind

the Darwinian theory are its implications, very far-

reaching, inescapable, but for the most part disregarded

and feared. Still behind, entering into and doing

more than a little to guide the course of discussion,

a shady and scarcely mentionable background, is the

fear of a democracy crudely godless. The kind of

verbatim reporting and rapid snapshotting of Nature

which to-day passes as biological research can lead

at best to a mere reduplication of the universe :

to a vast library edition of the facts of Nature, less

rather than more orderly than the original, and less

profitable to consult with advantage. But that does

not mean that the mode of attainment or the con-

stitution of scientific knowledge has changed since

the middle of the nineteenth century, or that science

owes any obligation to social exigency or indivi-

dual composure. The present state of biology is not

healthy.

We have brought these considerations to the reader's

mind because they constitute the essential circum-

stances for the discussion of Prof. Lloyd Morgan's book.

It is on their account that the two aims of the work

must be distinguished. One is an examination of the

ideas constituting the modern theory of relations to

discover whether they may not yield something of

value for bioloL^s ; ihc oiIht is a piTSdual affair of

the author and oi sinli of his readers '.s'lin. uitli him,

hold the "proper ullilude "' ot luiUiraliMii lo lie

i<)>ti( " and yet "cannot rest content'"

»iiM XV. .1 has always seemed to us that satisfaction

with Prof. Alexander's view of deity is more intelligible

in those who du not fully iniderstand it than in those

who do ;
liot !ih I' tliis \ lew, wliieh Prnf. Lloyd Morgan

adopts, iiier(lv adjuii evolutionary

theme, we projjo ispcct of his work

which is of LTCate; ! .

'! liieiiee i.\ jipears to

1 time to time, sfjincUnn,: u iiu!:.< '
- - •.

iiples are afforded in the ad\cm

min<l,aiid III irtleiti\c 1 linn;, li' , w lull m ll:e |ih\Niral

world it is Ix-youd t', -! man tn miniiier the

instances of "eiiui. I'.ul it noihiim luw
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emerges, " if there be only regrouping of pre-existing

events and nothing more, then there is no emergent

evolution." Prof. Lloyd Morgan accepts the fact of

emergence, and its examples, " with natural piety
"

(Alexander), which seems to mean little or nothing

more than " the frankly agnostic attitude proper to

science " (Lloyd Morgan).

Relations in Nature may thus establish additive or

resultant characters, productive of quantitative con-

tinuity, and coexistent with emergence when it occurs,

or emergent characters, which are qualitative, and

always involve resultant effects also. In contra-

distinction to " the mechanistic dogma " the emphasis

is not upon physics and chemistry, receptor-patterns

and neurone-routes, but upon their " emergents," inter-

relation, as it were, in ever new relational orders.

Modem physics has removed such a conception from

the domain of metaphysics, and for better or worse

it must be admitted, if not to the bosom, at least to

the consideration of naturalism. The break is with

vitalism, too, for " if vitalism connote anything of the

nature of Entelechy or Elan—any insertion into

physico-chemical evolution of an alien influence which

must be invoked to explain the phenomena of life

—

then, so far from this being implied, it is explicitly

rejected under the concept of emergent evolution."

" Alien influx into nature is barred."

What Prof, Lloyd Morgan claims to be emergent

is " some new kind of relation," and all new hinds of

relation are incapable of prediction. Since relation is

" the vaguest term in the philosophical vocabulary,"

it is well to understand the author's use of it. Related-

ness includes not only the relation-of-terms but also

the terms-in-relation. An atom is an instance of

relatedness ; so, too, is an organism, " Any concrete

situation in which entities play their part, each in

respect of others, is an instance of relatedness." The

relations upon whicli en h emergent entity depends

are intrinsic ; new exirinsic relations accompany its

emergence, the two kinds co-existing " inseparably in

(onc rete fact," Change is continuous :
" the concrete

world we seek to interpret is a going concern ; . . .

there is a carr\ iul; forward of old relations and the

emergent ad\cnt of new relations,"

l^'roni 1I11S i)oint an effort is made to meet the meta-

ph\sical |iiisitiiin in regard to the priority of mind to

rciaiions. Terms and relations s])rinL; into existence

togeiher, 'I'luiiui Imul his treatment of relatedness,

Prof. Lloyd Mm an h.-m. with the \i \s Kealists,

T" ' ' ,1

:

:iir lMiilii;:\" l'e,> m w hat the

lel.it i<i!i^, deemed here to 1)C

determined li\ naluial diiei nun. and m llie i h.irai ters

of tliri- atiiation>. (onccrning the liist , the

author en in the thought-proces,-, a .s[)ai lal
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arc currtlaicu v.

savs wc mav h

l)ut MMiittlim^

lite an jiitc;,'ral

' in a

- Mf

lia\ r

wiitfi > n

111- , .11 1 !

<< analysis nl n l.iud-

i „. ^ ..;;..; .l;,..,:.l. . is dilTunl! 1 iccuuse

IS a correlate of m s at a

very udvaiux'd stage of its cM/iiii, 'ngress,

" rc(]uiriiii,' the effective liw ul Htc ,i :((|uircs

the pninary go of ])li\>ir,il lAiiU^, . . . linked with

cnuT^ent (]ualities at si> lii:Ji a lc\tl. and iiudhiiiL; so

many kinds ol' rehiudiu^s ot lower order>." There

follows an al'le discns^ion of reference lielow the level

of relleeii\e consciousness, from which Prof. Lloyd

Morgan proceeds to his view of " projicience," per-

ceptual reference to a distance (Sherrington), reference

of all objective characters to things at a distance

(Lloyd Morgan). Projicience, he says, begins '" when

mind or consciousness is supervenient in the course of

evolutionary progress, and takes definite form only

when distance-receptors are differeiri lUil on the plane

of life. It presupposes the evolution of mind as an

emergent quality of the psychical system correlated

with the physical system of the organism." Mind is

emergent in evolutionary history. When it comes,

the " particular go " of events at the level of its advent

is altered. This is so with all emergents. " So long

as the words are used in a purely naturalistic sense,

one may say that the higher kinds of relatedness guide

or control the go of lower-level events."—We are not

sure that that is not rather a dangerous sentence.

What is the naturalistic sense of " guiding " and
" controlling " ? The question comes back to us in

reading the chapter on causation and causality, where

Prof. Lloyd Morgan is under some difficulty to rescue

the concept of causation (or rather " causality " as

better adapted to his theistic position as we understand

it) from the clutches of Mach and Bertrand Russell,

who both desire the extrusion of the word " cause
"

from the philosophical vocabulary.

We have neglected the author's theism for the

exposition of his naturalism because he himself regards

the former as " supplementary." It is to be hoped
that impatience with the crudity of much in current

biological literature has not closed our eyes to opposite

excess in Prof. Lloyd Morgan's work, which, rightly

understood, affords encouragement for the rehabilita-

tion of biology on strictly naturalistic lines.

Tudor Jones.
NO. 2818, VOL. 1 12]

Mathematical Astronomy.
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and of the most extensive praeiical calculations ever

undertaken, is vast. For the most y)art the memoirs
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established n- lul arc concerned with special

phases of tlit They will always leave room

for the treatise ainiinu at a iiioic introductory and

systematic exposition. It may appear that in a field

so intensively cultivated certain classical lines would

have become firmly established, to the exclusion of

any fresh and original treatment ; that the possibilities

open to the writer of a new treatise would have been

largely exhausted. That would be to unden'alue the

richness of the field completely. We are certainly

fortunate in the possession of se\cral such systematic

treatises, of the higlicst quality. But when they are

brought together, in all ki— > <, they make no

excessive number. It is pi afe to assert that

no other branch of science is so completely free from

superfluous works of this kind. Xor is the reason far

to seek. There is no mercenary incentive to their

production, and the only motive must be allied with

sincerity of purpose.

\\ hen therefore Prof. Andoycr modestly refers in

his preface to the rashness of his undertaking after the

works of Tisserand and Poincare, he need not be taken

seriously at all. Tisserand s is a most beautiful work

of exposition, original rather in form than in matter.

Poincare's " Methodes nouvelles "

is a work of

original genius, which left its autlior still free to find

independent field.s for his " Lemons." The very-

distance which separates these works in scope and

manner would make it strange if they had exhausted

the possibilities of the subject for systemati *

ment, and it is not true. It is indeed most elu
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disproved by Prof. .Vndoyer's work, of which the first

volume is now published. The author is not only an

accomplished mathematician, whose official position

places him in direct contact with the work of astronomi-

cal computation on the widest scale, but he is also one

who has displayed an altogether exceptional faculty

in the arid task of calculating mathematical tables.

He is therefore in an excellent position to make an

instructive contribution to the subject of celestial

mechanics, and his work will be received with gratitude.

The present volume is largely concerned with the

theory of the determination of orbits. This may
suggest comparison " with several classical works on

that subject. But the treatment it receives here is

distinguished by its manner of combining two distinct

points of view. The practical nature of the problem is

always insisted on, and the needs of the astronomical

computer are served by numerical examples drawn

from actual practice. At the same time the subject

is treated not as a mere precursor, but as an integral

part of celestial mechanics. Thus the points of

fundamental importance receive a much more critical

discussion than has been usual in those treatises which

have a more restricted practical outlook. A short

digression on the method of least squares is inserted

for the determination of a Keplerian orbit based on any

number of observations, and a more elaborate section

on the theory of interpolation leads up to the calcula-

tion of perturbations by numerical quadratures under

several forms.

The volume concludes with two chapters, one

developing the series relative to elliptic motion and

the other dealing with the expansion of the disturbing

J
function, as required in the theory of the major planets.

The second volume, which will complete the work,

will deal with the theory of the moon, the rotations

of the earth and of the moon, and the theory of the

Galilean satellites of Jupiter. The whole will form a

very valuable contribution to a subject of which the

interest, being many-sided, will not easily be exhausted.

(2) Prof. Andoyer's " Cours d'astronomie," of

which the first volume now -appears in a considerably

modified form, has reached its third edition. To this

sufficient evidence that it has met with a favourable'

reception in France, it may be added that it is an

excellent example of the class of work to which it

belongs. Its subject is what is generally known in

P>ngland as spherical astronomy, though geometrical

astronomy would be a more appropriate name with

proper regard to its matter and its methods. The

function of such works is to provide for the student,

who already possesses the necessary mathematical

equipment, an avenue to an exact knowledge of

astronomy, apart from any deep acquaintance with

NO. 2818, VOL. I 12]

celestial mechanics. Thus the contents of the present

volume may be summarised under its four sections.

The first book provides an introduction to spherical

trigonometry and spherical co-ordinates in general.

The second introduces the usual systems of astronomical

co-ordinates and time, and explains the reductions for

refraction, parallax, and aberration. Precession, nuta-

tion, and time form the main subjects of the third book,

which begins with an outfine of the ideas of dynamical

astronomy ; a complementary chapter on the deter-

mination of an orbit from three observations

(Lagrange's method) might be transferred from the

end of the volume, if indeed the inclusion of this

chapter can be justified at all. The fourth and last

book deals very fully with the calculation of eclipse

phenomena, and the volume ends with a note on the

ecclesiastical calendar. It will be seen that these topics

mainly follow familiar lines of choice, and, as would

be expected from the author, the treatment is through-

out sound and scholarly.

Rightly or wrongly, we approach this work from the

point of view of the general mathematical student

rather than of the professional astronomer. The

latter, as a specialist, must be prepared to dig deep

for his knowledge. The former will find here a selection

of fundamental problems treated with fullness and

academic elegance. Whether such a work will inspire

him with a true and abiding interest in astronomy

appears more doubtful. The author is probably

addressing himself to a more advanced type of student

than we have in mind, and nothing could be more

unjust than to express disappointment with a work on

the ground that it does not fulfil a purpose which was

never intended by the writer. There is, however,

room for an introduction to astronomy addressed to

the mathematician who has no professional aim in the

science, and for the ideal book of this kind we may
still have long to wait.

(3) Dr. Frischauf's work has also reached a third and

enlarged edition, but in this case the first edition

appeared more than fifty years ago. This vitality it

owes to genuine merit, for in a short compass it has

provided a succession of German students with a

concise and lucid introduction to the problems involved

in the determination of orbits. The elementary

section on Keplerian motion follows closely the lines

of the Theoria Motus, and the practical methods which

are then explained are those of Olbers for the parllbolic

orbit and of Gauss for the elliptic orbit. The outlook

is thus in a sense restricted, though the modifications

introduced by Gibbs are explained and some indication

is given of the method of calculating perturbations

by mechanical quadratures. But the distinguishing

feature of the work lies in its historical sections, which.

S I
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TTTK \vy\ important work rcccntlv issued liv Prof.

riiorndikc- is a inonninrnt ot UarniiiL' s( ifntific-

all\- marshalled. It marks a jxriod in thr liistory of

mcdii'val studies, which it will inlUuiK c in mmvu what

the same wa\- that anthro])oloL;\' has Ihtii aftected l)\'

"TheGold(i! r.";;L'li," a houl; with which it has inan\-

parallels. Prol. iliorndike lia> ])ro(hiced a work whiili

in e\ery sense is wortli\- of tiie name of " scientific."'

He carries on the exploration of magical idea.s Ir yond

the level of civilisation at which anthropolojjisis are

accustomed to stop, and he demonstrates the same

ideas current in the highly sophisticated atmosphere

of the scholastic Middle Ages.

From the title over the introduction to the work,

namely, " A History of Magic and Experimental

Science and their Relation to Christian Thought," etc.,

the reader might be led to expect a polemical exposi-

tion of a definite point of view towards some of the

great [)roblems of human existence. Prof. Thorndike,

liow( \er. presents us with an immense collection of

facts with the object of adding to our kno\\ledi:e of

the history of thought, rather than of pro\ing any

previously formulated thesis. " Magic," " Experi-

mental Science," " Christian Thought " are rather

chosen as headings to help the student towards

evolving .some order in the mass of material. The

conceptions expressed by each of these modern lerni.s

can in turn throw a further Jiuht on tiie history of

thought, for it is ideas ratlier than tlie practices to

which they lead on w hich Prof. Thorndike has focussed

his discussion. " M.iL,ic represented a way of looking at

the world. In the case of primiti\e men and sa\ aces it

is possible that little thought accompanied their action."
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Tin- broad >ur\<\- ot the l)ook enable> us to consider
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tinuity and intcrrrlatinnshir) i t.

" It seems to i;
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all whn l,a\r til iile or thought.

'rhe\' lireseiit a w\,y , >. ; ^ . known as "> •'

li\es and wdrks of an immense number of \'

w rittTS u]) to tlie fourteenth century, and an invaluable

record of the whereabout.^ "t TMii.h unpublished

material >'at'ared throughout • ' libraries of

Europe. Nor is the study li well-known

names. Thus, the rr\i. w^r Ik; n interested

in an obscure tex he

" Secreta Philosophorum. wlii.li cumbmes m iiclero-

gencous faslnnn tccbni<-;il and chemical recipes, con-

juring ti: and musical

lore, and a^iroiinni). 1 iii> iniei i.;i:.i:!_ work, though

it enjo>ed con<ider:;Mi- popiila'-it\- in fourteenth- and

fifteenth-cent

r

been o\er-

looked by mniUN.ni 1 -. 1. u 1 escaped the

vigilance of Prof. Thorndike. w! n interesting

and succinct account of its contt-nis. and has observed

that it embodiis a com]i. -'"'•" '" •' ''aVr,.,.iith-r,ntun'

Italian writer. Peter li nd

its u- ! iie [Hiint i.-. oi ^omc importance,

as PlU; . > . ^.- 'ht fir^t \>,rii( r on the mariner'.s

compass wlu>-e w. irk> I ^

This strav example could no doubt be parailcied by

the experience of many students who will find in Prof.
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Thomdike's pages material throwing light on their

own special- studies. Medieval students may indeed

be congratulated on the appearance of a work which

will lighten their labours and illumine their path. Nor

is it only the specialist to whom it will appeal. Many
are puzzled by the extravagant claims sometimes made

to-day for the " Middle Ages." An attempt to pene-

trate the mass of medieval literature will probably

produce a strong reaction from an\ >iu h conceptions,

but the ordinary reader is liable to retire vanquished

before he has covered a tithe of the material or gained

any broad \ie\v of its course. Such readers will lie

grateful tq hnd in these volumes a thoroughly reiulahle

presentation of medieval thought, while 'e\ery page

provides e\ idence of the sources where each statement

may be verified. The admirably full and well-arranged

indices are a very welcome element. Prof. Thorndike's

work undoubtedly takes rank as an important con-

tribution to the history of civilisation.

Dorothea Waley Singer.

Chemical Works of Reference.

(i) A Comprehensive Treatise on Inorganic and

Tlwrnu-firal Chemistry. By Dr. J. W. Mellor. Vol. 3 :

( hi., Ca, Sr, Ba. Pp. x-f927. (London:

Longmans, Green and Co., 1923.) f^;\s. net.

(2) A Dictionary of Applied Cheniisiry. By Sir

Edward Thorpe. Vol. 4 : L-Oxydisilin. Revised

ami eiilar-eil editiui-i. Pp. \iii f 740. (London:

i,(iiiL;iii:i!' . ( li'f 1 ;i ;in(! ("o.. ii)22.) ')0>v. net.

(3) Text r C/iniiistry. Edited by

T^ ' .hMi mend. Vol. 9, I'art i: Cobalt.

.! the l-'Jcnients of the Platniiini droap. \)\

J. Newioii l''riend. ((lrirrHr> S^ii n.t iiic Text-books.)

Second edition, revised. Pp. xxv -rjO;. (London:

( . (irithn and Co., Ltd., 1922.) i8,v. net.

(i) 'T^IIE third volume ol Dr. Mrl|Mi\ uieat tivatiM

X deals with the tun iiiad--, iupprr, sil\tr.

L'ltld, and < .ilrium. ^trMiitinni, iMrinin. I'l ,1 w . m k :<\
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interpolation of copper, silver, and gold between the

alkalies and the alkaline earths is, of course, a con-

cession to the law of octaves as expressed in Mendeleeff 's

series of thirteen short periods.

In addition to the disadvantage of separating the

alkalies and the alkaline earths, the arrangement

suffers from the drawback that copper, silver and

gold may be regarded as forming a first stage in the

winding up of the anomalies of the metals of the

transition series. They therefore exhibit, in an

attenuated form, the influence of the phenomena of

co-ordination, which dominates so fully the chemical

properties of the elements which immediately precede

them in the periodic classification. It is therefore a

real disadvantage that the wide range of amines and

of double salts which are formed by these metals are

described at a stage when the theory of co-ordination

has not yet been discussed.

In his preface the author states tiiat he has been

much pleased with the general reception which the first

two volumes have received. The reviewer can confirm

from his own experience the value of the author's

treatise, even at the present stage, when scarcely half of

the work is available for reference, and is confident that

the treatise when complete will be of very great service

to all serious students of inorganic chemistry.

(2) The fourth volume of the new edition of the

" Dictionary of Applied Chemistry " covers the section

from L to 0, with the exception that the articles on

oxygen, ozone, etc., are held over for a later volume.

In the section now published there has been a con-

siderable expansion, from 600 to 740 pages. While

most of the princii)al articles in the xolume have con-

tributed somethiiiL; to this increase of length, the most

notable changes an to in found in the series of articles

under the headin;^ Nitrogen." The article on

nitrogen itself do(> not appear to have been altered

\ ( r\ Ld'taiK ; luit in wriliii- the >cciion on the manu-

lacturc ol nitric a.cid. Prof. Ilart has secured the

Ji.ii.MiMi iMii III Pr. F. C. Zeisberg, of Du I'ont de

d Coinpanx. and a > oinpletilv new Miies

'ha-raius is gixcn li' ilhi-.trate niodci-n pr,icti(c in

:' manufacture oi tln> ,e id. In addition to this, the

earlier article on the ntili>at ion ol ,itnio>pliiTic nitr. ^ucn

'

' an aniclr o| iuail\- three times

- R . I'artniL'lt 'ii. in w hn h a nuich

fuller aecoi; 1 oi the \an<iii. pi : the

fixation ot inio'.^n .ind "I the method^ u-iu i^i tlie

oxidation ot anininiua to ml m ac id.

( ;, The e. mImI edition o| 1 M". Imk lid"- '

!(-;' ', 111 let < omnielit , Mill e \ er\ llttlt ;i.-;i

h,: de 111 the hook
, a

j
u 1 1 lioin the ailihtinii of

.->onie noie.s on the deieetioii and otiniation o| the

]>latiniiin nulals. It is, huwt\ er, notew oi t h\ that tlic
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physicists. The Kntlitrlord atdni is lakcii as the

Standard and the I'huK k-iiohr nuihod. in which

atoms are supposed to radiate eturuA. is d(\srrilM(l.

The concludinu portion of the book is on radio t( It-

phon\- and will 1h' \cry helpful to llir intclliucnt

aniatcni'.

Tiw! I k'ming's discussions are on orthodox lines,

I ml ur wiif disappointed that he does not throw more
lii;hl on \hv intclianisni ol I'lanck's quantum theory.

Many of the nuniniial results obtained are Wonderful

and are corrohoraitd in the most marvellous \\a\ by

other methods. But the modus (i/u'rainli is still a

mystery. In describing the Miclulson-Morlev experi-

ment it is stated that it prows elearh' that the \i'lorit\'

of light is independent ot the motion of the sonrre

of liulit or ot the observer. We are not justified.

however, in airrptiiiL; this statement if an explana-

tion can he L;i\en \s lii( h satisfies the accepted canons
of mechanical S( it iice. Such an explanation was given

In- ['it/L;erald. Tlie dragging in of space and time
" tranus of relerence

""
does not help the ordinary

reader. We are L^hid the author adheres as far as

possil)le to the laws of classical d\namics. Some men
of science are wondering how mm h of modern theory
will remain wlien all the laboriously constructed

scatfiilding is rtinoved.

Poems of Science : Pages of Indian Earth History. By
K. A. Knight Hallowes. Pp. xii + 40. (London:
Erskine Macdonald, 1923.) n.p.

Mr. K. a. Knight Hallowes has worked for eighteen

years o\\ the staff of the Geological Survey of India, and
the beauty and dignity of the country that he has
studied have appealed to his poetic sense. In a series

of sonnets, he touches on the origins and the decay of

the rocks that control some of the noblest scener>' of

the earth ; and again and again the bright hue of a

delicate flower, springing from some cleft in a forbidding

plateau or a torrent-carved ravine, lifts his thoughts
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X-ray spectroscop ruciurc utumic and
spectral theory, t: and spectra, photo-

electricit\ and pliotoiumnv . nd the periodic

s\stem ol the elements are t; ..; . . authorities who
lia\e contributed to tlie rei ent remarkalile develop-

ments of the subjects with which they deal. In this
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in this volume. He then turned to experimental

work on the ventral nerve-cord of the rock-lobster

Palinurus, a'nd on the reflex mechanism of the chela

of the crayfish. He built a private laboratory on the

shore of Lake Como, but his scientific work was inter-

rupted by another project—he founded the Rivista

di Scienze biologiche and wrote for it many critical

articles and reviews. The death of his father and of

his faithful laboratory assistant caused him to suspend

his researches, and he turned largely to philosophy.

His friends have decided to reprint a selection of his

earlier papers and of his unpublished work, and the

present volume, which is excellently produced, forms

the first instalment. It consists of eleven original

papers—on the subjects noted above and on graft

hybrids, their significance in regard to heredity and
acquired characters, the transformation of the wild

bee into the hive bee, etc.—sixteen reviews and articles,

and a reprint of his thesis on progressive heredity.

Handbuch der Zoologie : eine Naturgeschichte der

Stdmnie des Tierreiches. Begriindet von Prof. Dr.

Willy Kiikenthal. Herausgegeben von Dr. Thilo

Krumbach. Erster Band : Protozoa, Porifera,

Coelenterata, Mesozoa. Erste Lieferung. Pp. 192.

(Berlin und Leipzig : Walter de Gruyter und Co.,

1923.) 95.

This forms the first ^art of Vol. L of a handbook of

zoology, to be completed in five volumes, in the pre-

paration of which about forty authors have agreed

to take part. An introduction (50 pp.) to the Protozoa

by Prof. Rhumbler is followed by an account (60 pp.)

of the Rhizopoda by the same author and of the

Flagellata bv Dr. V. Jollos, and by the first few pages

of the section on the Sporozoa by Prof. M. Hartmann.
After the general account of each order is given a scheme

of classification into sub-orders, groups, families, and,

in some cases, genera, with short diagnoses of each.

While the treatment of most of the groups is adequate,

the very brief account of Entamoeba is not consonant

with the importance of this genus, of which no figure

is given. The latest references in the list of works

on Rhizopoda relate to papers published in 19 16, and

this suggests that publication has been delayed. The
section on the flagellates contains a number of good

new figures, and the list of references includes papers

published in 1921 and 1922, but the account of the

collared flagellates is very short and inadetjuate.

Plane Geometry for Schools. By T. A. lieckett and
F. E, Robinson. Part IL, with Answers. Pp.

viii-f 241-453 + v. (London: Rivingtons, 1922.) 55.

Messrs. Beckett and Robinson's interesting attempt
to combine the main propositions of formal geometry
with the extensions included in the easier portions of
' modem plane geometry " and with the fundamental
notions and applications of trigonometry, is continued

in the second part of their work. The first part was
noticed in these columns on June 10, 1922 (vol. 109,

p. 737). The second part consists of three sections.

Section iv. deals with areas, extensions of Pythagoras's

theorem, and the properties of chords and tangents of

circles, with incidental reference to radical axis,

graphical solution of (|uadratic equations, etc. In
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section v. we have inequalities, maxima and minima,
and regular polygons. Section vi. deals with ratio and

proportion : applications to trigonometry are then

given, as well as centres of similitude, inversion, pole

and polar (with a little on anharmonic ratio). The
treatment is pleasant and masterly, and the whole

work can be highly recommended. S. B.

Printing Telegraph Systems and Mechanisms. By H. H

.

Harrison. (Manuals of Telegraph and Telephone

Engineering.) Pp. xii + 435. (London: Longmans,
Green and Co., 1923.) 215. net.

This volume will be most useful as a work of reference

to designers of telegraph machinery. It will also be

useful as a text-book in telegraph administrations.

The book has been very carefully compiled ; the

diagrams, of which there are 420, are excellent, and the

latest modem applications including high frequency

multiplex methods, both for land and submarine cables,

are fully described. There is now considerable over-

lapping of the sciences of telephony, telegraphy and
radio-communication, many of the same devices being

used in each. It must be admitted that at present,

development in all branches of the art of communica-
tion is taking place most rapidly in the United States.

Communication service in that country is such a large

undertaking that systematic research can be carried

on intensively on a scale that excites the wonder and
envy of European engineers. In Britain, the home
demand for apparatus is comparatively on a much
smaller scale.

Experimental Physical Chemistry for Students in the

Medical and Allied Services. By Dr. B. S. Neuhausen.
Pp. 53. (Philadelphia: H. N. Rudley, 614 Arch
Street, 1923.) i dollar.

Dr. Neuhausen 's work is in the form of a pamphlet
rather than of a book. The physio-chemical exercises

which he describes are all related directly to bio-

chemistry or medicine ; thus, measurements of freezing-

point depression, electrical conductivity, the con-

centration of hydrogen, sodium and chlorine ions,

viscosity, refractive index, etc., are all carried out with

serum rather than with more commonplace solutions
;

and the rate of inversion of cane-sugar is studied in

the form of an inversion by invertase in place of the

more familiar inversion by acids. In view of the

growing importance of physical measurements in bio-

cliemistry the appearance of a work of this character

may be heartily welcomed.

A Text-book of Physics. By Dr. R. S. Willows. Third

edition. Pp. viii-f-48 + 488. (London: E. Arnold

and Co., 1923.) 95. net.

The call for the third edition of this useful text-book

has given the author an opportunity to add a chapter

on the conduction of electricity through gases. The
McLeod gauge is first described and a brief account is

given of the electric discharge in a vacuum tube. Then
follow experiments on kathode rays and positive rays,

and paragraphs dealing with X-rays, ionisation in

gu.scs and radioactivity. A chapter of a similar kind

on electromagnetic waves may be suggested for a future

edition.
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Letters to the Editor.

[ Tht Editor does not hold himself responsible for

opinions expressed by his correspondents. Neither

can Me undertake to return, nor to corresf>ond with

the writers of, rejected manuscripts intended for

this or any other part of Nature. No notict is

taken ofanonymous communications.^

Psycho-Analysis and Anthropoloiiiy.

The infection by psycho-analysis of tho neighlxmr-

inf? fields of science—notably that of anthropology,
folklore, and sociology—has been a very rapid and
somewhat inflammatory process. The votaries of

Freud, or some among them, have displayed in their

missionary zeal an amount of dogmatism and of

aggressiveness not calculated to allay the prejudice

and suspicion which usually greet every new extension
of their theories. Jjome of their critics, on the other

hand, go so far as to dismiss all anthropological
contributions of Freud and his school as ' utterly

preposterous " and " obviously futile," as "an
mtrigue with Ethnology which threatens disaster to

both parties," as "a striking demonstration of

reduclio ad absurdum" (Prof. Elliot Smith in Rivers's
" Psychology and Politics," pp. 141-145). This is a
harsh judgment and it carries much weight, coming
from one by no means hostile to psycho-analysis and
thoroughly well acquainted with anthropological
problems, especially those discussed by Freud and his

school. This seems the right moment to consider
impartially, without enthusiasm or prejudice, the
scope, importance, and value of Freud's contribution
to anthropology.
Through the initiative and under the direction of

F*rof. Seligman, who at that time was engaged in

practical psycho-analysis of war neuroses, I have
been able to apply some of Freud's conclusions directly

to savage psychology and customs, while actually
engaged in field-work among the natives of Eastern
New Guinea.

Freud's fundamental conception of the CEdipus
complex contains a sociological as well as a psycho-
logical theory. The psychological theory declares
that much, if not all of human mental life has its

root in infantile tendencies of a " libidinous " char-
acter, repressed later on in childhood by the paternal
authority and the atmosphere of the patriarchal
family life. Thus there is formed a " complex " in the
unconscious mind of a parricidal and " matrogamic "

nature. The sociological implications of this theory
indicate that throughout the development of humanity
there must have existed the institution of individual
family and marriage, with the father as a severe, nay,
ferocious patriarch, and with the mother representing
the principles of affection and kindness. Freud's
anthropological views stand and fall with Wester-
marck's theory of the antiquity and permanence of
individual and monogamous marriage. Freud him-
self assumes the existence at the outset of human
development, of a patriarchal family with a tyrannical
and ferocious father who repressed all the claims of
the younger men {cf.

" Totem and Taboo," chap. iv.

5, and " Massen-P^ychologie und Ich-Analyse," chap.
X.). With the hypothesis of a primitive promiscuity
or group marriage, Freud's theories are thoroughly
incompatible, and in this they have the support, not
only of Westermarck's classical researches, but also
of the most recent contributions to our knowledge
of primitive sexual life.

When we come to examine in detail the original
constitution of the human family—not in any hypo-
thetical primeval form, but as we find it in actual
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exist in the MelaneMaii iautily of Eajitern New
Guinea, as I shall show fully in a hook shortly to be
published on the sexual rganisation
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Again, the sexual repression witlim the :

taboo of incest, is mainly directed towards
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mother and son sexually. Thus we have a
j

of family life in which the two elemrr* '

psycho-analysis, the repressive autl
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manner different from that found in the patriarchal

family. If Freud's general theory is corn ft tli.rc

ought to be also a change in the thwart'

the repressed wish formation ou^ht to recti

different from the CEdipus complex.
This is as a matter of fact what happens

examination of dreams, myths, and of the pr<

sexual obsessions reveals indeed a most rem.i:

confirmation of Freudian theories. The most im-
portant type of sexual mythologj' centres round
stories of brother-sister incest. The mythical cycle

which explains the origin of love and love magic
attributes its existence to an act of incest between
brother and sister. There is a notable aKsence of

the parricidal motive in their myth. On the other
hand the motive of castration comes in, and it is

carried out not on the father but on the maternal
uncle. He also appears in other legendary cycles as

a villainous, dangerous, and oppressive foe.

In general I have found in the area of ray studies

an unmistakable correlation between the nature of

family and kinship on one hand and the prevalent
" complex " on the other, a complex which can be
traced in many manifestations of the folklore,

customs, and institutions of these natives.

To sum up, the study of savage life and some reflec-

tion on Freud's theories and their application to anthro-

pology have led me to the conviction that a great

these theories requires modification and in its
}

form will not stand the test of evidence—noiabl\

the theory of libido, the exaggeration of infantile

sexuality, and the manner in which " sexual symbolisa-

tion " is dealt with. The character of the argumenta-
tion and the manner and mannerisms of exposition

moreover often contain such glaring surface ab-

surdities and show such lack of anthropological

insight that one cannot wonder at the impatience of

a specialist, such as expressed in the remarks of

Prof. Elliot Smith quoted above. But with all this.

Freud's contribution to anthropology is of the greatest

importance and seems to me to strike a very rich

vein which must be followed up. For Freud has
given us the first concrete theon,- about the relatiotn

between instinctive life and social institution. His
doctrine of repression due to social influence allows

us to explain certain t>-pical latent wishes or " com-
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plexes," found in folklore, by reference to the organisa-

tion of a given society. Inversely it allows us also to

trace the pattern of instinctive and emotional ten-

dencies in the texture of the social fabric. By making
the theories .somewhat more elastic, the anthropologist

can not only apply them to the interpretation of

certain phenomena, but also in the field he can be
inspired by them in the exploration of the difficult

borderland between social tradition and social

organisation. How fruitful Freud's theories are in

this respect I hope to demonstrate clearly in the

pending publication previously mentioned.
Bronisi AW Malinowski.

Department of Ethnology,
London School of Economics,

University of London.

Spectra of Isotopes.

The quantum theory of line spectra developed by
Bohr has been most successful in explaining the
spectrum of hydrogen and helium, and hy a further

hypothesis the spectra of the alkali metals. By
asserting that elliptic orbits are possible, as well as

circular orbits, Sommerfeld succeeded in explaining

the Stark and Zeeman effects and the fine structure of

spectral lines. It is significant that Bohr's equation
for the frequency of the spectral series also explains

the difference between the series spectra of isotopes

of the same element. The experiments of Aronberg
and Merton on the structure of 4058 A. of isotopes of

lead showed, however, a remarkable discrepancy
between the shift predicted by the theory and that
actually observed. Similarly Merton's experiments
on the line 6708 of lithium showed that the line

consisted of two components 0-151 A. apart, while

the theoretical shift was 0-087 A. The quantum
theory is unable to account for this large separation
observed.

Recently Ehrenfest, commenting upon the validity

of the simple Bohr equation, remarked that the
equation cannot be true in general for atoms with
several electrons, as in this case the radiating electron

compels the remaining electrons to execute the motions
of reaction which influence the nucleus. Moreover,
Nicholson has shown that, by the choice of simpler
orbits and by the supposition made by Sommerfeld,
as to invariability of energy W for all possible orbits,

the inner orbit has a radius of about one-tenth of

that of the outer orbit. It has thus been shown that
the external electron moves in the field of the nucleus,

which is asymptotically a Coulomb field, and that
Bohr's formula cannot be far wrong for a. rough
determination of the separation to be looked for in

the spectra of isotopes.

Prof. McLennan, however, in an account of interest-

ing experiments (Proc. Roy. Soc. A 714, p. 33, and
A 711, p. 342) on the structiire of the line 5460 of

mercury and the line 6708 of lithium, and isotope
displacement, has found that when the radiation
constituting the green line of mercury is passed
through moderately luminous vapour, the main
component and components + i and - i are distinctly

absorbed. In an attempt to explain the complex
structure of the lines from the point of view of the
i.sotopic structure of the elements, the view is put
forward that the spectral displacement for isotopes

should be given by the atomic number multiplied by
the displacement calculated on liohr's theory, and. the
main components of 54<'io are attributed to isotope

200, and the component -1- 1 and - i to isotopes 198
and 202 respectively.

In the light of the recent experiments of Bronsted
and Hevesy, who succeeded in separating the isotopes
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of mercury, and showed also that the isotopic com-
position of mercury of terrestrial origin is the same,
it is difficult to conceive why, in Prof. McLennan's
experiments, the lines corresponding to isotopes 198,

200 and 202 should alone be absorbed, while the lines

corresponding to the other isotopes are not absorbed.
Further, if, according to Aston's experiments, isotopes

197-200 exist in mercury in largest proportion, one
would naturally expect that the most intense com-
ponent of 5460, that is, the main component, should
naturally correspond to isotope 197. Similarly in

the case of lithium, he found that the line 6708
consists of a quartet, the average displacement of

one doublet being about 3 to 4 times as great as

the calculated separation, namely, 0-087. ^'^'^ gener-

ally it is found that enhanced lines are developed
when an arc is operated in vacuo, thereby showing that
it cannot be supposed that these lines are true arc
lines, which is in conformity with Nicholson's view
that the radiation 6708, which McLennan examined,
might be the principal spark line of lithium, which has
a value very close to 6708.

The.se facts naturally lead one to question whether
-McLennan 's view has real physical significance. To
settle this point a careful examination of the structure
of some bright line spectra was undertaken in this

laboratory. The most recent experiments of Aston
{Phil. Mag., May 1923, p. 934) have definitely estab-

lished that tin is a highly complex element, being a
mixture of eight isotopes of atomic weights 120, 118,

116, 124, 119, 117, 122 and 121, in which case the
isotope displacement for 5631, for isotopes 120 and
124, and 120 and 116, is roughly equal to 1:0-0007614,

that is, for it6 and 124, 0001523 ; while according
to McLennan's view it is equal to 0-03807 and 0-07614,
which is well within the limits of resolution of an
ordinary Lummer plate or Fabry Perot etalon. There-
fore the structure of the lines 5631 and 4524 was
carefully examined by a Lummer plate, the R.P. of

which for 5631 =250,000. In these experiments the
arc was enclosed in a chamber surrounded by a water
jacket, and the radiation from tlie arc was examined
at different pressures. It was found that even when
the pressure was low (that is, of the order of i mm.)
both the lines were simple in structure, especially the
line 4521, which was very sharp. These experiments
do not, therefore, support the view put fonvard by
McLennan. A. L. Narayan.
M. R. College, \ i/ian,igaram.

South India. September 1 1

.

A Substitute for the McLeod Gauge.

Although numberless accounts have appeared of

the precautions necessary in the obtaining of high
vacua, some serious workers seem still to imagine that
they can reach " a perfect vacuum " or " a pressure of

o-ooi mm." in an apparatus from which absorbed
water has not been removed. The lingering of this

ancient superstition is due to the prevalence of the

McLeod gauge ; if any gauge which indicates vapours
as well as permanent gases had been in general use,

it could never have arisen. Historians may di.spute

whether the invention of the McLeod gauge ha-;

advanced or retarded the development of science ;

but there is no doubt that to-day, though it may
have special uses (such as the calibration of other

gauges) under rigidly controlled conditions, it is

usually a mere relic of the past.

Compared with its adequate substitutes the McLeod
gauge has not even the merit of convenience. In

particular, although some workers who are perfectly

aware of its limitations continue to make it a normal
component of any pumping system, it is not the most
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The Krcat advantage of this instrument is its

* npHcity. In addition to some very

,ii gear—a battery, rheostat, 3 fixed

> . .... .uljusted very roughly, a cheap pointer

galvanomcttr, and a respectable voltmeter—it needs

nothing but an ordinary incandescent vacuum lamp.

Since lamps are cheap and since the same electrical

gear will serve any mmiber of lamps, there is no limit

to the number of gauges which can be readily attached

to the same piece of apparatus. The diagnosis of

leaks and other faults is a very simple matter when
gauges are attached at almost every joint, and their

readings with the pump running are compared. Hut
this is not its only virtue. We are certain that any
one who tries the Pirani gauge will forthwith consign

his McLeod gauge to the dust heap and wonder how
he ever managed with such a cumbrous and mis-

leading device.

It is sometimes objected to all gauges but the

McLeod, that their calibration depends on the nature

of the gas. To this we would reply that in every

experiment we can imagine in which a knowledge of

the absolute value of the pressure is required, either the

nature of the gas is known or it has to be determined

for some purpose other than that of reading the gauge.

As we have said, an ordinary incandescent lamp
will do as a gauge ; but it is even simpler (and

for various reasons preferable) to use the same lamp
before it is evacuated and with the pumping stem
still attached. Probably any lamp maker would
supply such lamps ; if they are obtained from these

laboratories, they will be furnished with a rough
calibration—a calibration as good as that which the

McLeod usually receives.

Norman R. Campbell.
Bernard P. Dudding.
John W. Ryde.

Research Laboratories of the
G.E.C., Ltd., Wembley.

Zoological Bibliography.

I AM desired by the Corresponding Societies' Com-
mittee of the British Association to direct attention

to the-Report of the Committee on Zoological Biblio-

graphy and Publications, which was presented at

the Liverpool meeting of the Association, and to

ask those interested in the publications of scientific

societies earnestly to consider the recommendations
made by this Committee, and thus avoid the un-
necessary confusion and difficulties which arise from
thoughtlessness rather than ignorance.

There are many important points to be borne in

mind, particulars of which can be seen in the Report
of the Committee, which can be obtained from the
Secretary of the British Association, Burlington
House, Piccadilly, W.i, but those to which par-
ticular attention is desired are : (i) The size of

the publication, which should be demy-octavo (that

is, the size of the Reports of the British Association) ;

(2) that each part issued should bear the actual date
of publication ; and (3) that the titles of papers should,
so far as possible, give a fair idea of the contents of
the papers, and be brief. T. Sheppard.
The Museums, Hull.
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A New Method of Crystal Powder Analysis
by X-rays.

rpoHf of enabling us to mak»

r Inifh wilhuut recurring t'
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have been described by IL by H. I

by Sir William Hragg, and \^^ i... filler.* It

particular been shown by Sir William Bragg, t;

Ijis arrangement, which involves the use of the u.... ,..

tion method, it is possible to make not only rapi<l

Fig.

but also very accurate determinations. The present
arrangement is intended to correspond to the peculiar

conditions of the photographic record.

A short reference to the general c-"-'''''^"-^ "* *

flection may take the place of an extc:

The geometrical locus of all cr>"stal pi— .. . , ... .....^ ,,

which are so situated that rays reflected by them
from A to C (Fig. i) suffer the same deflexion a, is

that surface of revolution described by the rotation

of the arc of a circle .\BC subtending the angle x - a

on the chord AB. This surface has a different shape
for each angle of deflexion a.

To obtain simple conditions for a quantitative

interpretation of the reflected intensities the writer

had used {he. cit.) an equatorial annular band of this

Fig. 3.

surface in conjunction with a point source of X-ra}"^.

At present in order to obtain lines which are more
suitable for exact angular measurement, only a small

area round B is used in connexion with a line source.

The line source allows ns to make more eflScient use of

the radiation of the anticathode and partly compen-
sates for the decrease in angular extension of the beam.

Fig. 2 represents the arrangement adopted. A is

the line source of X-ra>'s situated close to the anti-

cathode, B the powder layer, which can be rotated

about an axis parallel to the source, and C is the film

on which the lines are recorded. According to the

geometrical relations giv^en above, to every angle of

deflexion, i.e. to every point on C, there is associated

» H. Seemann. Ann. d. Pkys. 59, PP- 455464, 1919; H. Bohlin, Atm. d.

Pkvs. 61, p. 421, 1920; Sir Wiiliara Bragg, Proc Phys. Soc 33, p. 222,

1921 ; J. Brentano, Arch. Sc. Pkys. ei Sat. (5) i, p. 550, 1919.
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a definite orientation of the powder layer at B, which
corresponds to the orientation of the surface of

revolution and vice versa. In order to record the
lines over an extended angular region a screen D has
therefore to be provided with an opening, which for

any particular position of B uncovers only the
corresponding portion of C. The screen has to be
moved with uniform angular velocity and B has to
take the corresponding required positions. If we
all /3i and /Sg the glancing angles of incidence and

^ , sin /J, AB
of emergence at B then ";„ o ~ BC ^ ^\-^?i'=-'^ is

the angle of deviation. The relation between the
motion of the screen and of the powder layer becomes
the simple spectrometer relation when AB equals BC,
but this arrangement is not the most efficient for

obtaining beams of greatest specific intensity. With
the setting corresponding to a given resolving power
the time of exposure will depend on the angular
width of the region explored. The method is most
efficient for exploring small angular regions for the
exact measurement of a few characteristic " key "

lines, but owing to the gain in intensity by using wide
beams there is some saving of exposure also for more
extended surveys.
A fuller discussion of the method and description

of the apparatus used will be given elsewhere. With
a small camera of this type, BC being 2-3 cm., a photo-
graph was taken of the first order reflection of CuK
radiation from the iii and 100 faces of nickel oxide
with 1-2 milliamp-hour exposure, the angular exten-
sion of the region recorded being about 20°. The
lines were less than o-i mm. wide and their centres
could be evaluated to 0-03 mm. When the greatest
possible intensity is required for tracing faint lines in

a narrow angular region, a powder layer of suitable
curvature which allows us to use beams of consider-
able angular width is of advantage. For quantitative
measurements, where the absorption under different

angles of incidence has to be taken into account, and
for exploring wider angular regions, a flat surface is

more suitable. By exposing it from different sides,

errors due to eccentricity in mounting can then be
eliminated. This procedure was used in the case of

the nickel oxide mentioned. J. Brentano.
The Physical Laboratories,
The University, Manchester,

October 12.

A Large Sarsen Stone.

A SARSEN stone of unusual size, for this district, has
recently been found in the gravel pit belonging to the
Hounslow Sand and Gravel Co., and through the
courtesy of the manager, Mr. Ralph Wallis, I have
been permitted to pay several visits for purposes of
investigation and photography.

In section, the pit shows :

SoU 1 ft.

Indurated mud, like warp i ft. 6 in.

Loamy gravel, penetrated by
the warp (averages) . . 7 ft.

" Clean " gravel and sand . 8 to 21 ft.

resting on London Clay of unknown thickness.
The sarsen (Fig. i) was found embedded to the depth

of I ft. in the London Clay with several others of
much smaller size—from a few lb. to about 2 cwt.

—

and they were the only ones found there. It is

computed to weigh 6 or 7 tons, but owing to the
number of tubular cavities present, varying in length
from a few inches to 3 ft., and in diameter from t'ff to
2 in., even an approximate computation may have
to be considerably revised. Its maximum height, as

now standing, is 5 ft. 7 in., maximum thickness i ft.

II in., and its maximum width 5 ft. 7 in.

There are several interesting details which might
occupy too much space to describe here, but perhaps
I may be permitted to refer to the cruciform surface-
feature conspicuous in the photograph of the surface
which was uppermost when the block was in situ. It
is due to the fact that two of the long, tubular cavities
cross each other in the heart of the stone, this being
rendered visible through the erosive action of falling

water, at some time or another, forming a basin-
shaped depression, 4 ft. in diameter and 7 in. deep,
which has exposed the internal structure. There is

little doubt but that the tubular cavities have also

been considerably enlarged and modified by the action
of running water. A few striations on one of the
faces strengthen the assumption of its association

with ice-action. The rock is of the usual type—

a

very hard siliceous sandstone, white within and
stained externally by contact with ferruginous water.

C. Carus-Wii-son.
October 10.
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Dr. Kamtnerer's Ciena Experiments.

In Nature of May 12, p. 639, Dr. Kammerer
wrote :

" Not content with any of the previous experi-
ments [made by himself on the inheritance of acquired
characters], I carried out, before 1914, what may
really be an cxperimentum crucis," and Dr. Kammerer
states that when the siphons of Ciona intestinalis are
cut off they regenerate longer than they previously
were, repeated amputations giving very long tubes,
and that the offspring of these individuals have
siphons longer than usual.

I repeated these amputation experiments between
June and September fast at the Roscoff Biological
Station. The oral siphon was removed from 102
Ciona intestinalis which were growing attached to
the walls of the tanks. The animals varied in length
from o-t) to 4'8 cm. .\s controls, 235 unopcrated
individuals were kept under observation. In none
of the operated animals was there any further growth
of the siphons after the original length had been
re-attained.

One operation was performed on 59 individuals,

two on 35, and three on 8. The time necessary for

S 2
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the re-attainment of the original siphon-length

depended on tl»e level at which the cut had been

made : it varic<l from it to 44 'lavs, with an average

of 27 dayt. Tl "1 upon once were

kept under ob8< I 10 61 days after the

original siphon - Imgili had Imjch re-attained, the

average period Iwing 42 days; those ooerated twice

for an average of 34 days ; and those tnree times for

27 days alter the last re-attainment of the original

siphon-length. In none of the operated animals did

any further growth of the siphons take place after

til' 1 dimensions had been reached.
^ negative result of the preliminary experi-

mriii 11 siiiiied useless to try Dr. Kamnierer's further

operation of removing the gonads from the animals

with re-grown siphons, allowing other gonads to

regenerate, and then breeding a second generation.

In 1013 it was shown at Naples that abnormally
long siplions of Ciona intestinalis can be grown by
keeping the animals in suspensions of abundant food

{Biol. Centrbl. 1914, vol. 34, p. 429). Were this the

reason for the long siphons of Dr. Hammerer's
operated Ciona, it should have been clear from
controls of unoperated animals kept in the same
water.
A full account of the work at Roscoff will shortly

be published in the Journal of Genetics.

H. MuNRO Fox.
Zoological Department, Cambridge.

October 16.

Selective Interruption of Molecular Movements.

I WAS somewhat surprised to see that in spite of

Mr. Atkinson's letter, Mr. Fairbourne, in Nature of

July 21, still endeavours to maintain his view that the

relative gas-pressure in two communicating vessels

at equal temperature depends upon the shape of the
channel joining them, provided the pressure is suffi-

ciently low. The proper method of treating the
question, which of course does not lead to such an
extraordinary result, may be found in any text-

book on the kinetic theory, and it might have been
expected that Mr. Fairbourne, before claiming to

prove a paradox of this sort, would indicate in what
way the usual treatment is wrong. Instead of doing
so he adopts a curious treatment of his own, in which
he shows that in certain circumstances more paths
lead into one vessel than into the other, without con-
sidering that the number of molecules which enter
either vessel in unit time depends not only upon the
number of such paths but also upon their length.

When this is taken into account the usual result is

obtained, namely, that the pressure in the two vessels

is equal whatever the shape of the channel between
them. F. A. Lindemann.

Clarendon Laboratory, Oxford,
October 15.

Effects of Anaesthetics on Plants.

Anaesthetics are known to cause alterations in

the permeability of cells to the ions of various salts.

It can be shown directly, by using the corolla of
ipomoea Learii, that the permeability of plant cells

to carbon dioxide is also altered by anaesthetics.

The corolla consists of two layers of cells only, with
thin cuticle, no intercellular spaces, no stomata. The
cell-sap contains an anthocyanin, which indicates

Pi, (thus avoiding complications due to an added
indicator). The buds are pink (Pn 6), changing to
full blue (Ph 7'8) as the flower opens, in 30-40
minutes. The blue changes through violet to pink
as the flower withers (6-8 hours). Portions of the
blue corolla floated on water saturated with carbon
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dioxide rapidly turn pink : this change is reversible
on removing to plain water.

If discs cut from the corolla are first treated with
aoueous solutions (o'04M-o'iM) of chloroform or
etner. and then with a .saturated solution of carbon
dioxide (Pm 5), a time-curve can be constructed,
showing the changes in permeability to carbon
dioxide induced by varying exposures to the anss-
thetics.

The first effect is a marked decreas* ' ich

as 50 per cent.) in the rate of peneti m
dioxide into the cell, the decrea.s< 1(^-15

minutes ; the rate then increases r. .iching

200 per cent, in 40 minutes, and oootinumK <.'. lacrease.

After 40-50 minutes' exposure to the anaesthetics the
tissue Decomes irresponsive.

In order to reach the cell-sap the carlmn dioxide
must pass through (1) the cell-wall, (2) the protoplasm
lining the cell-wall. The fact that the cells of the
disc change colour simultaneously shows that the
carbon dioxide passes freely through the wall. On
the other hand, hydrochloric, sulphuric, and acetic
acids of the same Pn as the carbonic (P„ 5) penetrate
only from the cut edges of the discs inwards, and not
over the whole area. The addition of ether or chloro-
form to these acids has a similar effect on their rate
of penetration into the cell as on carbonic acid. It
is therefore concluded that ether and chloroform alter

the permeability of the plant cell to carbon dioxide by
their action on the protoplasm and not on the cell-wall.

These alterations in permeability to carbon dioxide
may affect the apparent rate of respiration (measured
as carbon dioxide output) under anaesthetics, and
a suitable correction may require to be made in such
experiments. E. Philip Smith.
46 Murrayfield Avenue, Edinburgh,

October 13.

Stereoisomerism among Derivatives of Diphenyi.

The references to Dewar's formula for benzene
which are made in the letters of Dr. Turner and Dr.
Kenner in Nature of September 22 and October 13

(pp. 439 and 539) raise a point of some importance
in regard to the use of symbols in chemistr>\ Sir

William Bragg 's work has revealed the fact that the
length of the carbon-to-carbon bond is remarkably
constant at about 1*5 A.U. Dr. Turner, however,
following the common convention, represents the
para-linkage in his formula for diphenyi by a bond
which is perhaps twice as long as those joining

adjacent atoms in the ring. It is, of course, possible

to maintain the normal length of the bond by dis-

torting the benzene hexagon into a quadrilateral, thus,

H
HC—C—CH

H H
H

but there is, I believe, no indication whatever of any
such extreme distortion in "Bragg 's work on the
X-ray analysis of crystals of aromatic compounds.
This difficulty would not arise if the para-linkage were
regarded as indicating only the existence of " free
affinities" on the i and 4 carbon atoms, or of an
electrovalency between them ; but so long as this

link is treated as a real bond, there does not seem to
be any justification for stretching it to an abnormal
length, although this is clearly necessary in order to
presers'-e the very well founded idea that the benzene-
ring is fundamentally hexagonal in form.

T. M. LowRY.
The University, Cambridge,

October 18.
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The Origin of Optical Spectra.

AMONG the many remarkable communications
made this year to Section A (Mathematics and

Physics) of the British Association, which, grouped
together, will probably mark it off as an outstanding

meeting, the address by the sectional president. Prof.

McLennan, on the origin of spectra, was not the least

interesting. From among the many subjects he

surveyed it may be of interest to select some, and to

try to give a not too technical account of these, show-

ing the sort of progress that is now being made under
the stimulus of Prof. Bohr's theory.

We agree now that all spectra are emitted by
atoms or molecules during the process of return to

their normal state after a more or less violent dis-

turbance, and that any particular spectrum is emitted

only by a particular atom or molecule after a suitable

disturbance. We agree too (partly for theoretical,

partly for experimental reasons) that spectra can be

divided into two distinct types-^-line spectra or series

spectra and band spectra or many-line spectra—which
have their origin in the reconstruction of atoms and
molecules respectively. It is with recent advances

in the more advanced and more important study of

these atomic or line or series spectra, emitted during

the reconstruction of atoms, that the president dealt,

and with these only shall we be concerned here.

Physicists will agree that an atom consists of a very

small massive nucleus of positive electric charge Z
units, the unit being the charge on the electron, sur-

rounded by a planetary system of Z electrons. These
move, when undisturbed, as a conservative system in

a set of orbits which must have a definite structure,

controlled by laws of which we are not yet masters,

to which, however, the present quantum theory gives

the most complete expression yet achieved. The
number Z is called the atomic number of the atom,
and specifies its place in the periodic table and all its

physical and chemical properties. We can agree

further that the orbits of the Z electrons are not all

essentially different. They can be classified in groups,

orbits of which are characterised by the same values

of certain integers (three to each orbit), commonly
called quantum numbers.

There are a variety of disturbances to which such

an atom can be subjected. By suitable means supply-

ing sufficient energy we can shift one or more of its

electrons from their normal orbits, either right out of

the atom, or into other possible orbits characterised

by different quantum numbers. In the subsequent

reconstruction the atom will emit a spectrum of sharp

lines of definite frequencies characteri.stic of itself

and the particular disturbance it has suffered. Each
separate line is emitted during the return of an electron

from one particular permissible orbit to another of

less energy, and its frequency is related to these orbital

energies by the most fundamental equation of the

quantum theory Yjy-Y.^= hv. After the partial

removal of a particular electron we merely get part

of the spectrum corresponding to complete removal
of the 3am(; electron. We can therefore, speaking

generally, classify the complete line spectrum of a
given atom into a number of separate spectra, each

of which is associated with the recapture of one electron
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by an atom after the removal of any specified set of

its original Z electrons. Classified thus, an atom's

spectra will divide into two well-marked types—those

in which one or more of its deeper lying electrons

have been removed and those in which the electrons

removed, whatever their number, are entirely those

most lightly bound. In the first type we can and do
find internal reorganisations taking place before a

new electron is captured. These are the X-ray spectra,

with which we are not here concerned. In the

second type no such reconstruction can occur, except

while the new electron is being brought in. These
spectra, which theoretically must all be of the same
general series type, are called the optical spectra of the

atom.
The typical optical spectrum (the so-called arc

spectrum) of an atom is agreed to be that which is

emitted during the return of the last (Zth) electron

to an atom in which the rest of the system is in its

normal state. When such a spectrum is fully analysed

it is found that the lines can be arranged in series

which display a certain fundamental constant R,
Rydberg's constant. The value of this constant and
its perpetual occurrence in all arc spectra is (as is well

known) properly predicted by the theory. But this

is not all. If we call the ordinary arc spectrum Z(I)

and its Rydberg's constant R, the theory we have
outlined predicts Z optical spectra in all, of which the

Qth spectrum Z(Q), with constant Q^R, will be emitted

by the atom with its first (Z-Q) electrons in their

proper orbits as it catches its (Z - Q + i)th electron.

The characteristic frequencies of these spectra will,

of course, get higher and higher as Q increases, and for

the later " optical " spectra of a heavy element will

lie in the X-ray region. It is not the frequency range

but the type of spectrum which remains characteristic-

ally optical.

The predicted second optical spectra Z(II), with

Rydberg constant 4R, haye been known for some years

for a number of elements, under the general name of

spark spectra ; until recently we have had no experi-

mental confirmation for values of Q greater than 2.

In the last year there has been a great advance, for

the third optical spectrum of aluminium with constant

9R has been obtained by Prof. Paschen, and the fourth

and parts of the third optical spectra of silicon with

constants 16R and 9R respectively by Prof. Fowler.

These spectra are known by the very convenient

notation of AlIII, Si IV and Silll. It will be seen

that the spectra Si IV, AlIII, Mgll and Nal are all

concerned with the capture of the eleventh electron

by an atom (of varying Z) which has already bound
its first ten electrons in their permanent orbits. These

four spectra should be and are of the greatest similarity

in their finer details. Their further detailed compara-

tive study should be fruitful.

Prof. McLennan also pointed out that this successful

study should throw light on the various optical spectra

of the analogous series of elements, lithium, ber)'llium,

boron, and carbon. In this difficult and very important

region little progress has liitherto been made, but Prof.

McLennan seemed hopeful that, with the theoretical

and comparative guides now available, a renewed
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attack would be succcMful in completing and classify-

ing these spectra.

These are the broad outlines ; let us now turn to

finer details. It is well known that the theory, though

It ^

;

.1 Information about all optical spectra,

g(,

:

(lid in all its finer details the spectrum

due U> ilic binding of the first electron. The only

spectra of this type yet experimentally realised are

what we may now call HI and Hell, that is, the

spectrum of atomic hydrogen of which the most con-

spicuous feature is the well-known Balmer Series,

and the spectrum of ionised helium. Now the pre-

dictions of the theory not only give the exact position

of each line, but, as is well known, also assign to each

line a definite complex structure. Under very high

dispersion and first-class conditions this structure can

be observed. In the case of Hell, where the separa-

tions are greater and the conditions less severe, the

confirmation of the theory was completed some

years ago by the photographs of Prof. Paschen and

others. Until recently, however, the similar more
difficult experiments for the Balmer Series have been

inconclusive and discordant. For this series the

theory demands that each line should split into two

close lines of the same frequency difference, which

should themselves have a still finer detailed structure.

Into this we need not enter, beyond saying that this

ultimate structure should slightly reduce the apparent

separation of the lines of longest wave-length, parti-

cularly Ha. Now the last lacuna has been filled by a

brilliant piece of work in Prof. McLennan's laboratory,

for good photographs have been obtained showing

clearly the main separations of the five lines of longest

wave-length. The agreement with the theory is com-
plete. To illustrate the fineness of the detail it may
be mentioned for example that for the fourth line H«,

wave-length 4101-73x10"* cm., the theoretical main
separation is only 6-i x lo"^** cm.

It has been known for some time that the energy

required to remove one electron from neutral helium

was (in the usual terminology) about 25 volts. We
thus express the energy acquired by an electron in

falling freely through such a potential difference.

Thus expressed the energy required to remove the

most lightly bound electron is known as the ionisation

potential. Until recently the known part of the

spectrum He I made no allowance for a normal atom
in which the electrons were so firmly held. It ap>-

peared that these ought to be a series of lines in the

far ultra-violet, not hitherto observed, associated with

the reconstruction of the normal atom. Four such

lines have now been observed by Lyman. The wave-
lengths are very short, from 500 to 6ooxio~* cm.,

and indicate an ionisation potential of 24-5 volts,

in good agreement with direct observation. Our ex-

perimental knowledge of He I is thus properly rounded
oflf. Much valuable work on the theon,- of this spectrum
has also been completed, but the results are negative.

It is now certain that none of the models so far pro-

posed possess the proper permissible orbits, computed
according to the rules of the present quantum theory,

to account for the spectrum He I and the ionisation

potential. It is an advance to be sure of this. The
interaction of the two electrons in helium (and a

fortiori the Z electrons in the general atom) must be
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even more subtle, and the detaiUd theory' of their orbits

must lie even deeper, than has been hoped hitherto.

Recent work has shown the very great value of the
study of the absorption spectra of atomic vapours in

the coldest state in which the>' can be procured at
reasonable densities. Such vapours, as is well kno\Mi,
absorb selectively a number of sharp lines which are
a selection of the lines of the first optical (emission)

spectrum. But since the atoms of the vapour must
in general be in their normal state, only thosr lines

can appear which belong to atomic recf ns

ending in this normal state. We can ' • • i

from the whole mass of lines just those associate d
with one particular state of the atom, and that th(

most important. In this way certain difficulties hav<
been cleared up in connexion with the spectrum Al I

and its analogues. It had been believed that th(

normal orbit of the most lightly bound electron was
of the same type for all atoms—that is, specified by
a certain value (unity) of one of its quantum numbers.
This is the theoretical interpretation of the empirical
belief that the absorption spectrum would always
consist of the same type of series. But the known
facts about this group of spectra did not fit in with
this belief, and it is now definitely established by the
study of absorption spectra that this belief is fal?>(

.

The normal orbit in question may have at any rai<

one or two for the value of this quantum number,
and has the value two for aluminium and its analogues.
Thanks to this we now know that our account of these
spectra is reasonably complete. The study of absorp-
tion spectra will doubtless prove of great value in

disentangling the difficult spectra of the lead-tin

group. A good start has recently been made in their

classification.

Let us with Prof. McLennan conclude by referring

to the effect of an applied magnetic field on the atcmic
orbits, with which is bound up the question of the
way in which the atom orientates itself in space under
such an influence. The effect on the spectrum is

known as the Zeeman effect, and its study is proving
of the utmost importance to the theory' of atomic
structure. It is here that we shall probably win the
next advance. We can scarcely expound these ques-
tions shortly and cannot enter into details here. But
it may be said that the proper classification of the

empirical facts, largely the work of Prof. Lande, seems
already fairly complete, and that their theoretical

interpretation has been begun on a sure basis. We
must not, however, omit to mention the cognate
beautiful experiment of Stem and Gerlach, which
consists in directing atoms of silver of known velocity

through a strong non-uniform magnetic field. If the

atom possesses a magnetic moment it must be deflected,

unless its axis is always perpendicular to the field.

Such deflexions were observed, and appear to prove,
simply and directly, that the normal free atom of silver

possesses a definite magnetic moment and always
sets itself with its magnetic axis parallel or anti-parallel

to the field. Experiments such as these are of the

greatest importance. They admit of unambiguous
interpretations and pro^^de the necessant- strong points

from which the attack on the complicated Zeeman
effect and related phenomena can be securely launched.

R. H. Fowler.



November J' 923] NA TURE 657

I

Symbiosis in Animals and Plants.^

By Dr. George H. F. Nuttall, F.R.S., Quick Professor and Director of the Molteno Institute

for Research in Parasitology, University of Cambridge,

(2) Root-nodtdes.
I. Symbiosis in Plants.

(i) Lichens.

TT is well known to botanists that the vegetative
^ body (thallus) of lichen plants consists of two
distinct organisms, a fungus and an alga (" gonidia ").

Schwendener (1867-69) regarded the fungus as living

parasitically upon the alga, a view which gained
support from subsequent researches, especially those
of Bonnier (1886-9), wherein synthetic cultures were
obtained by bringing together (a) various algae and
(b) fungus-spores isolated from cultures of fungi forming
the one component of certain lichens.

The long and apparently healthy life of the associated

fungi and algae led de Bary (1879) to define the con-
dition as one of symbiosis, the term denoting a condition

of conjoint life that is more or less beneficial to the

associated organisms or symbionts.^

Investigation has shown that the relation or balance
between the associated organisms varies in different

lichens; in some the partners inflict no injury upon
each other ; in some, occasional parasitism of the fungus
upon the alga is observable. Elenkin (1902-6) and
Danilov (19 10) take it as proved that lichens owe their

origin to parasitism, the fungus either preying upon
the alga or living as an " endosaprophyte " upon the
algae that die.

Therefore we may find in lichens the condition of

true symbiosis on one hand, ranging to demonstrable
parasitism on the other, and, conversely to what has
been described above, examples are known wherein
algae are parasitic on fungi (Beijerinck, 1890).

The nutrition of algae in lichens is similar to that of

other chlorophyllaceous plants, the most important
work on the subject being that associated with the
names of Beijerinck (1890) and Artari (1902). The
algae associated with fungi in lichens are placed
advantageously in respect to nitrogen supply. The
important researches of Chodat (1913) have demon-
strated that cultivated gonidia develop four times as

well when supplied with glycocoll or peptone in place

of potassium nitrate.

The gonidia lead a more or less saprophytic life in

that they obtain from the fungus-hyphae both organic
nitrogen and carbon in the form of glucose or galactose.

The nutrition of fungi in lichens depends partly upon
parasitism, when they invade the gonidia, and partly
upon saprophytism, when they utilise dead gonidia
(Chodat). M. and Mme. Moreau (1921) regard the
fungal portion as a gall-structure arising from the
action of the associated alga. The lichen, according
to this view, is to be regarded as a fungus that has been
attacked by a chronic disease which has become
generalised and necessary for the subsistence of the
host-fungus.

' From llip i.i.!M.l.„li.il L.i.lrc^ ,i.liv,.i,.,l t.. Section I. (Physiology) of the
British »

: r3.

' J' 1 iiig the term symbiosis in re-
ferring ^ Alien there is DO evidence what-
ever that ilie iaicru-i>r|{duuiui are luutually luterdependent for their growth.

A well-known example of symbiosis is afforded by
the presence of the bacteroids in the nodules of

Leguminosae, the micro-organisms being capable of

fixing atmospheric nitrogen and thereby rendering

nitrogen available for assimilation by the plant.

Nodules on the roots of the alder are attributed to the

presence therein of Streptothrices, and comparable

nodules occur in Eleagnacese. The nodules on the

leaves of Rubiaceae and tropical Myrsinaceae are also

regarded as due to bacterial symbionts.

(3) The Significance of Mycorhiza in Relation to

Various Plants.

The roots of most perennial and arborescent plants

are invaded by the mycelium of fungi known as

Mycorhiza, and according to hypothesis we are here

dealing with symbiotic life. Frank distinguishes two
forms of Mycorhiza : (i) the ectotrophic, which surround

the root externally (found especially about the roots of

forest trees), and (2) the endotrophic, which penetrate

deeply into the root tissue and its cells. The fungus

utilises the reserve substances stored in the cell. The
intracellular mycelial mass after a time undergoes

degeneration, is digested by the host, and the host-cell

resumes its normal life. Further details regarding

these fungi will be found in the paper of Gallaud (1904).

Mycorhiza in Orchids.—The first to note the presence

and to attempt to cultivate the fungus mycelium in

the roots of orchids was Reisseck (1846), and in 1881

Kamienski advanced the hypothesis that the association

was one of symbiosis. Wahrlich (1889) subsequently

found symbionts in all species of orchids he examined,

about 500 in number, thereby showing that their

distribution is generalised. It is to the researches of

Noel Bernard (1902 onward), however, that we are

actually indebted for the complete demonstration of the

true relation existing between orchids and Mycorhiza,

based as it is upon physiological studies.

The essential discovery of Bernard was that orchid

seeds do not germinate in the absence of fungi belonging

to the genus Rhizoctonia. Each species of orchid,

according to the subsequent researches of Burgeff

(1909), possesses a special species, variety, or race of

fungus that is particularly adapted to it—he dis-

tinguishes fifteen species of fungus. The fungus

mycelium, having attained the parenchyma cells,

develops into characteristic filamentous masses recalling

the appearance seen in bacterial agglutination. After

a time, the development of the fungus is arrested by
the deeper parenchyma cells of the seeds. These

digest the mycelium, but the cell continues to harbour

remains of the fungus (" corps de ddgi^n^rescence ")

which occur abundantly in the tissues of orchids.

The seed now proceeds to sprout, giving rise to a small

tubercle, which at a later period produces leaves and
roots. The cultivation of Rhizoctonia of various

species was carried out successfully by Bernard, the

cultures being used to reproduce germination in orchids.
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The relation between the fungi and orchids varies

in different groups of these plants. In some cases

symbiosis is intermittent, in others continuous. In

Neottia nidus-avis the symbiotic condition is maintained

throughout the life-cycle of the orchid, the fungus

being found in the roots, rhizome, and even in the

flowers and seedsi, and it is transmitted hereditarily.

The Origin of Tubers in Various Plants.—The occur-

rence of endotrophic Mycorhiza in the roots of species

of Solanum has been recorded by various observers.

Experimenting with the potato, Molliard (1907, 1920)

found that tubers were not formed in aseptic cultures.

Magrou (192 1) placed potato seeds in a poor soil and
close to S. dulca-tnara, which always contains fungi,

and found that only when the fungus invaded the

potato plant were tubers formed.

Magrou also investigated tuberisation in Orobus
tuberosus (L,eguminosae) and in Mercurialis perennis

(Euphorbiaceae), and from his collective studies con-

cludes that

—

(i) When the potato plant and Orobus are raised

from seed, the establishment of symbiosis leads to

tuberisation of the sprouts at the base of the stem
;

tubers are not formed in the absence of symbionts.

(2) Owing to developmental differences between the

two plants, symbiosis in the potato plant is inter-

mittent, whilst in Orobus it is continuous. (3) It

follows that these plants may develop in two ways :

(a) when they harbour symbionts they produce
perennial organs

; {b) without symbionts they are

dev^oid of perennial organs. (4) It is the rule for wild

perennials to harbour symbionts, as Bernard has
stated, whilst annuals are devoid of symbionts ; three
species of annuals {Solanum nigrum, Orobus coecineus,

and Mercurialis annua) may be penetrated by endo-
phytes, but they quickly digest the intruders. (5)
These observations confirm and supplement the view
held by Bernard that tuberisation is due to the
association of fungi with plants.

Mycorhiza in Ericacece, Club -mosses and Ferns.—
Rayner (1915-16) finds that Mycorhiza are constantly
present in heathers. He isolated Mycorhiza (of the
genus Phoma) from Calluna vulgaris, in which the
fungus is widely distributed, being found in the roots,

branches, and even in the carpels, so that it occurs
within the ripe fruit and seed tegument. Calluna
seeds, when grown aseptically, give rise to poor little

plants devoid of roots, but, under like conditions, in

contact with Phoma the plants develop normally and
form" many roots.

In Lycopodiaceae (Club-mosses) and Ophioglossaceae
(Ferns), according to Bernard, the perennial prothallus
is infested, and the spores whence the plants emanate
will not germinate except (as with orchid seeds) with
the help of fungi.

The foregoing emphasises the significance of symbiosis
in the vegetable kingdom. I will close by mentioning
the theoretical deduction of Bernard that vascular
plants owe their origin in the past to the adaptation of
certain mosses to symbiotic life with fungi.

II. Symbiosis in Animals.

(i) Algce as Symbionts.

Aniinals of widely separated groups characterised
by their green colour have long been known. Already
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in 1849, von Siet)old attributed tlie colour of Hydra
viridis to chlorophyll, which, for a i>criod, was regarded
as an animal product. In 1876, G^ Entz concluded
that the chlorophyll is contained in vegetable cells

living as parasites or commensals within the an- '-^^ •

these cells were aptly named zoochlorella by

(1881), whilst cells distinguished by their yellow < oKir
were sulxsequently called zooxanthella, the latter

having Ix'cn first described by Cicnkovsky (187 1) as

present in Kadiolaria. Zoochlorella occur mainly in

fresh-water animals; zfx>xanthella mainly in marine
animals; the symbionts, measuring 3-10 mirron<; in

size, l)eing found in many Protozoa, .Sponges, Cf;

ates, ('tenophores, Turl)ellaria, Rotifers, 1'.

Annelids, and Molluscs.

Physiological studies upon the relations Ll.....
animals and symbiotic algse have yielded interesting:

results in Protozoa, Ccelenterates, and Turl)ellaria.

Symbiotic algae are not usually transmitted heredi-

tarily,each host-generation being usually infected afresh

by algae. Where Protozoa multiply by division the

algae pass directly to succeeding generations. Hereditary
transmission occurs in hosts that undergo sexual

multiplication (as in Hydra viridis). From the circum-

stance that in most cases symbiotic algae are not
transmitted hereditarily, we may explain the ocra.sional

occurrence of alga-free individuals in a species usually

harbouring the symbionts.

Studies conducted on Turbellaria are of special

interest. The best-known example of symbiosis in

Turbellaria is found in Convoluta roscoffensis, a species

that has been well studied by Keeble and Gamble
(1903-7). Its larvae are colourless, and infection

occurs after hatching. The cocoon, on the day follow-

ing its deposition, is already invaded by algae.

In Vortex viridis symbiosis is not necessary ; in

Convoluta it is necessary' for both partners. Mature
Convoluta are never found devoid of algae in Nature,

The young larva can only feed itself for a week ; as it

grows older it becomes infected progressively with

algae. There are four periods in the life of Convoluta,

wherein the animal lives at the expense (i) of formed
substances, (2) of these and alga-products, (3) of alga-

products only, and finally (4) of the algae themselves.

This constitutes a true evolution in a species from a
free existence, depending only on outside sources of

food supply, to a symbiotic mode of life, and lastly one
merging into parasitism.

(2) Symbiosis in Insects.

iVmong insects we find a whole series of progressive

adaptations toward an association with micro-organisms

of different categories :

Group I.

—

The utilisation by insects of micro-

organisms cultivated by them outside their bodies. To
quote three examples : (i) The larvae of the beetle

Xyloteres lineatus (Bostrichidae) form galleries in the

wood of pines in which the fungus Ambrosia is cultivated

by the larva for food. The beetle is incapable of

digesting cellulose. (2) Termes perrieri of Madagascar
builds chambers and galleries. The termites collect

dead wood, chew it up finely, swallow it, the wood
passing unaffected through their intestine and out
in the form of small spherical masses (0-5 mm.) which
are cemented together as porous cakes. Fungi which
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develop upon the cakes serve as food for the termites.

(3) Ants belonging to the genus Atta cultivate fungi

;

the queen, when about to found a new colony, carrying
away a small ball of fungus wherewith to start a fresh

culture in the new habitat.

Group 11.—Symbiotic organisms developing in the

lumen of the intestine and its adnexa. As examples may
be cited the bacteria occurring in the intestines of fly

larvae (Musca, Calliphora, etc.), which aid the larva to

digest meat ; the bacteria associated with the olive-fly

(Dacus olea) ; the Trychonymphids of xylophagous
Termites (Leucotermes lucifiigus).

Group III.

—

Intestinal symbionts situated in the

epithelial cells of the digestive apparatus. In Anobiiim
paniceum, a small beetle commonly occurring in flour,

a part of its mid-gut contains cells filled with symbiotic
yeasts undergoing multiplication. The s}Tnbionts are

acquired by the larva on hatching, being eliminated
by the female beetle.

Group IV.

—

Intracellular symbionts of deep tissues.

This group of symbionts is most frequently found in

insects, but their nature was not disclosed until recent
years. Thus an organ, constantly present close to the
ovary in Aphis, the " pseudovitellus," is now known
to contain symbionts, for in 1910 Pierantoni and
§ul? independently demonstrated that certain intra-

cellular inclusions were yeasts the evolution of which
they followed. Their results have been confirmed by
various authors, especially by Buchner, to whose
collective work on the subject most of our information
regarding this class of sj-mbionts is due.

Among the symbionts of deep tissues in insects are
found a whole series of specialisations among the host-

elements harbouring the symbionts. In Lecaniinae
yeasts are distributed throughout the body (perivisceral

fluid, cells of fat-body) ; the fat-body cells may be
regarded here as facultative Mycetocytes. In Orthezia,

symbiotic bacteria occur in certain fat cells. In
Cicadas, yeasts occur in fat cells which continue to

accumulate fat, glycogen, and urates. In Blattids,

symbiotic bacteria are found in special cells forming
well - differentiated Mycetocytes. These also occur
about the digestive tract of Pediculidae (Hsematopinus)
and certain ants (Camponotus). Mycetocytes may
agglomerate to form true organs termed Mycetomas,
the component mycetocytes containing either yeasts

or bacteria as symbionts, as in Aphids, Chermids, and
Aleurodids. In Pediculus and Phthirus, parasitic on
man, the mycetoma is disc-shaped and lies centrally

as a distinct milk-white structure upon and indenting
the mid-gut.

The mode of transmission of intracellular symbionts
of insects from generation to generation may take place
in differentways as defined by Buchner (192 1, somewhat
modified) : I. The larva of each generation infects

itself through the mouth (Anobiidae). II. Infection

takes place hereditarily through the egg. Ill, Em-
bryonal infection as in parthenogenetic Aphids.

As already indicated, the symbionts may be yeasts,

saccharomycetes, bacteria, or even nitrobacteria.

Their entrance into the cells and their presence therein

even in large numbers docs not in many cases prevent
multiplication of the invaded cells or affect their

mitosis.

We know little regarding the part played by symbionts

NO. 2818, VOL. 112]

in insects ; our information relates almost exclusively

to their morphology, mode of multiplication, and entry

into the host during its development. There are no
indications that the symbionts are injurious or patho-

genic. We may well ask ourselves what are the

reciprocal advantages of this association, but this is a

question that it is impossible to answer in view of

our ignorance of physiological and biochemical processes

in insects.

(3) Micro-organisms in Relation to Luminescence

in Animals.

A fairly large number of organisms are known which

have the faculty of emitting light. They are found

among bacteria, fungi, protozoa, ccelenterates, echino-

derms, worms, molluscs, Crustacea, insecta, tunicata,

and fish. As a rule, luminescence in animals depends

upon the action of luciferase on luciferin, but recently

a number of cases have become known wherein light

production has been traced to micro-organisms, and it

is with these cases that we shall deal.

Luminescent pathogenic bacteria may invade the

host, as described by Giard and Billet (1889-90) for

the small marine amphipod, Talitrus.

Luminescent symbiotic bacteria are present in

luminescent organs of certain insects, cephalopods,

tunicates, and fishes :

—

Insects: Pierantoni (1914) found them in glow-

worms (Lampyrus), the luminescent cells being crowded
with minute bodies having bacteria-like staining

reactions, these bodies being also present in the beetle's

egg, which is luminous.

Cephalopods : We owe to Pierantoni (1917-20) and
Buchner the discovery that luminescence in certain

Cephalopods is due to light-producing bacterial

symbionts living in special organs of the host. In

Loligo the luminous organs, known as " accessory

nidamentary glands," consist of epithelial tubes

surrounded by connective tissue. In cuttle-fish (Sepiola

and Rondeletia) the organs are more complicated, the

glands being backed by a reflector, and provided out-

wardly with a lens serving for the projection of the

hght rays generated by the symbionts within the

tubes. The symbionts are transmitted hereditarily

when the Cephalopods lay their eggs. The symbionts

of Loligo and Sepiola have been cultivated.

Tunicata: In Pyrosomidae each individual in the

colony possesses two luminescent organs, in which

Buchner (1914) demonstrated symbiotic fungi that are

transmitted hereditarily.

Fish : Of great interest are the researches of Harvey

(1922) upon light production by two species of fish

(Photoblcpharon and Anomalops). Their luminescent

organs arc composed of a great number of sets of

parallel gland tubes. Luminous material fills the lumen

of the tubes and consists of an emulsion containing

many granules and rods ; the latter move about with

a corkscrew-like motion, and are undoubtedly bacteria.

The luminosity of the organ is due to these symbiotic

bacteria.

In concluding this section dealing with light pro-

duction by animals it may be repeated that we have

to distinguish between {a) luminescence due to symbiotic

organisms, such luminescence being continuous in the

presence of oxygen as in cultures of luminous bacteria
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(of which some thirty species are known), and (6) that

due to animal cell - products known as luciferin and
ludferase which are secreted and expelled at intervals,

in response to a stimulus, from two kmds of gland cells,

the secretions, when mixed, producing light.

Portieres Hypothesis.

The numerous cases in which symbiosis occurs in

Nature have naturally led some biologists to ask if

symbiosis is not a phenomenon of general significance,

and perhaps essential, in living organisms. In this

connexion reference must be made to the hypotlK-sis

advanced by Portier (1918), because it formulates
extreme views. On faulty premises he built up an
hypothesis that may be likened to a house of cards.

He divides living organbms into two groups, autotrophic
(bacteria only) and heterotrophic (all plants and
animals), according as they are provided or not with
symbionts. According to Portier, the mitochondria
that are present in all plant and animal cells are

symbionts. Space precludes further consideration of

the subject here.

Conclusion.

The term " symbiosis " denotes a condition of

conjoint life existing between different organisms that
in a varying degree are benefited by the partnership.
The term " symbiont," strictly speaking, applies equally
to the partners ; it has, however, come to be used also

in a restricted sense as meaning the microscopic
member or members of the partnership in contra-
distinction to the physically larger partners, which are
conveniently termed the " hosts " in conformity with
parasitological usage.

The condition of life defined as symbiosis may be
regarded as balancing between two extremes—complete
immunity and deadly infective disease. A condition of

perfect symbiosis or balance is realised with comparative
rarity because of the many difficulties of its establish-

ment in organisms that are either capable of living

independently or are incapable of resisting the invasion
of organisms imperfectly adapted to communal life.

In these respects the conclusions of Bernard and
Magrou in relation to plants apply equally to animals.
It is difficult to imagine that symbiosis originated other-
wise than through a preliminary stage of parasitism on
the part of one or other of the associated organisms, the
conflict between them in the course of time ending in

mutual adaptation. It is, indeed, probable that some
supposed symbionts may prove to be parasites on
further investigation.

In perfect symbiosis the associated organisnis are
<<> ' adapted to a life in common. In parasitism
th fadaptiition varies greatly ; itmayapproerh
symbiotic conditions on one hand, or range to \

ing point on the other by leading to the do

the organism that is invaded by a highly pat)

animal or vegetable disease agent. There is no d<

:

boundary l>etween symbiosis and parasitism. The
factors governing immunity froni '^vtnJ.ionts or parasites

are essentially the same.

No final conclusions can a* \ri i>i reached v '

ing the function of symbionts in many invert-

animals, owing to our ignorance of the ph\ i 1 i d

processes in the associated organisms. The ihm ti^.i-

tion of these problems is one fraught with difficulties,

which we must hope will be surmounted.
New knowledge is continually being acquired, and

a glance into new and even recent publications shows
that symbionts have been repeatedly seen and inter-

preted as mitochondria or chromidia. Thus in Aphis
the long-known pseudovitellus has been shown to

contain symbiotic yeasts by Pierantoni and Sul^,

independently and almost simultaneously (1910)

;

Buchner(i9i4) has demonstrated symbiotic lumini *

fungi in the previously well-studied pyrosomes, !

identifying (1921) as bacterial symbionts the iniiu-

chondria found by Strindberg (19 13) in his work
on the embryology of ants. The increasing number
of infective diseases of animals and plants, more-
over, which have been traced, especially in recent

years, to apparently ultramicroscopic organisms, can-

not but suggest that there may exist ultramicroscopic

symbionts.

From the foregoing summary of what is known
to-day of symbiosis we see that it is by no means
so rare a phenomenon as was formerly supposed.

Symbiosis occurs frequently among animals and plants,

the symbionts (algae, fungi, bacteria) becoming in some
cases permanent intracellular inhabitants of their

hosts, and at times being transmitted from host to

host hereditarily. Among parasites, non-patlv
and pathogenic, we know of cases wherein hert<.

transmission occurs from host to host.

It is evident that we are on the threshold of further

discoveries, and that a wide field of fruitful research

is open to those who enter upon it. In closing, it seems

but fitting to express the hope that British workers

may take a more active part in the elucidation of the

interesting biological problems that lie before us in the

study of symbiosis and the allied subject of parasitism.

Crete as a Stepping-Stone of Early Culture : some New Lights.^

By Sir Arthur Evans, F.R.S.

nPHE unique geographical position of Crete, lying
* almost midway between Europe, Asia, and

Africa, marked it as the point where the primitive
culture of Europe was first affected by that of
the older civilisations of Egypt and the East. But
geographically it belonged in late geological times to
Anatolia, being separated from Europe by the irruption

• w'
A*>ndKe^ *»« « lecture deU\-ered before SecUon H (AnUuopology) of

the Bntish AssoctaUoa at Liverpool on September i8.
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of an arm of the Miocene Sea which later became the

iEgean. Thus the fauna of Crete show nearer con-

nexions with Asia Minor, as, for example, the Cretan

wild goat ; and this affinity is still reflected in its

Neolithic culture, of which at Knossos in places we
have a mean thickness of some 6J metres (23J feet)

as compared with about 5J metres (19 feet) for the

whole of the superincumbent strata.

The builders of the Great Palace had themselves
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removed the earlier Minoan or Post-Neolitliic stxata

from the top of the original " Tell " to form the Central

Court, and immediately below its pavement level

some traces of rubble masonry appeared, my in-

vestigation of which, in the summer of this year,

resulted in the discovery of a complete house belonging

—as its contents showed— to the latest Neolithic

phase.

This has supplied a most valuable record of the final

stage in the development of the original culture of the

island, still preserving the impress of its fundamental

relationship with the mainland to the East. A female

clay idol of " squatting " type is in this respect very

significant. Still more important is a feature in the

house plan itself, not traceable in any dwelling of the

pure Minoan Age that has hitherto come to light—the

appearance, namely, of the fixed hearth. The same
arrangement conforms to the traditional i\natolian

usage as illustrated, for example, by Troy and Sindjirli.

This arrangement, as we know, was also shared by the

primitive house-plans of mainland Greece from Thessaly

to the Morea, but in Minoan Crete it was superseded

by the use of movable hearths. On the other hand,

the " but and ben " type of this Neolithic house with

its side magazines itself survived in a religious con-

nexion, as may be seen from the similar plan pre-

sented by the little shrine or " Casa Santa " of the

Minoan goddess set up on the neighbouring peak

of Mt. Juktas.

Whence then did the usage of the movable hearths

reach Crete, which also entailed important modifications

in structure ? There are reasons for bringing this

phenomenon into relation with a wave of southern

influence which set in about the beginning of the

earliest metal age in Crete, and to which was ultimately

due the differentiation of the insular culture from that

of the neighbouring .^gean region, and the rise of the

brilliant Minoan civilisation, which in turn impressed

itself on mainland Greece. A variety of evidence can

be adduced indicating a very early intercourse between

the Nile mouths and Crete, going back even to the

age before Menes, when we know that navigation

was already well advanced among the Delta popu-

lation.

Remains of a series of typical predynastic vases of

porphyry and other materials have come to light on

the site of Knossos, while imitative stone vessels in

variegated materials of indigenous fabric date back to

similar models. A class of Early Minoan idols, either

pointed or square below, claims a similar lineage, and

—as Prof. Newberry has shown—the Minoan 8-shaped

shield is itself the outcome of that which formed part

of the emblem of the Egypto-Libyan Delta goddess

Neith. A Minoan goddess holding this shield seen at

Mycenae seems to have been the prehistoric fore-

runner of Athena, and something of the cult of the

Delta goddess also , survives in that of the ^nake
goddess of Knos.sos.

Later influences of the same Egypto-Libyan class are

traceable in certain Cretan bead-seals and amulets of

the period succeeding the VII th Dynasty. So in-

tensive was the predynastic connexion with Crete that

it seems possible that, at the time of Menes' conquest,

part of the older population had found a refuge in the

island.
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As no objects due to this intercourse have yet ap-
peared in the Neolithic Strata of Crete, we incidentally

obtain a terminus ad quern for the close of the Neolithic

period in the island. The date of the late predjTiastic

epoch in Egypt cannot on any showing be brought
down later than about 4000 B.C.

From the earhest dynastic period in Eg\pt proofs
of direct intercourse with Crete continually multiply

;

and fresh examples of this, in the shape of fragments of

diorite bowls, including a remarkable specimen with
ears inside the rim, from the site of Knossos, are now
available. Most of these vessels seem to date from
the IVth and Vth Dynasties, from which w^e have
the first monumental records of Egyptian sea-going
fleets.

One remarkable outstanding phenomenon is that
though copies of Egyptian prehistoric and early

d>-na5tic stone vessels occur elsewhere in Crete

—

notably of Vlth Dynasty ointment-pots—the originals

so far have been found only on the site of Knossos.
Knossos from about the close of the Neolithic Age in

Crete was thus becoming a staple of commerce with the
Nile Valley.

The question thus arises. By what route did these pre-

dynastic and protodynastic objects reach this site ?

In view of the prevailing northerly winds it does not
seem probable that early navigators from or to Egypt
coasted round the iron-bound promontories of northern
and eastern Crete.

Further discoveries made during the course of this year
by me at Knossos and in the central region of the island

throw a new light on this question. On the southern
slope of the site two parallel lines of massive foundations
were unearthed—evidently forming part of a monu-
mental approach to the Palace by a broad step-way,
starting from a platform on which had abutted a main
southern highway. The remains of the paved way
itself were brought out on the opposite side of the ravine,

which had been crossed by means of a bridge ; and
explorations in the interior have now made clear the
existence of a Minoan road-line crossing the central

region of the island. Remains of this, with massive
terrace walls below and above, have been followed along
the western steep of Mt. Juktas in the direction of the
important Minoan station of Visala, and further south
are traceable at intervals ascending and crossing the
watershed—here about 1800 feet in elevation—and
thence heading towards Phaestos and the southern
ports.

It is, therefore, probable that the Egyptian trade
was conducted by means of the direct sea-passage to

these ports and thence by this ver>' ancient transit

route to Knossos. While endeavouring, however, to

fix the exact site of the Minoan havens, a disconcerting

phenomenon presented itself, which is of some geo-

logical interest. At Matala, the Roman harbour of

Gortyna, the floors of rock-cut tombs of late Greek
date lie nearly two metres beneath sea-level, implying
a total sul)sidcnce of some four metres at least since

the beginning of the Christian era. Similar evidence
comes out at the Minoan port of Nirou Khani on the

north coast, where there is actually a submarine
quarry. The subsidence, therefore, probably extends
to the whole of central Crete, and is in strong contrast

to the fact that at Phalasarna, in the extreme west



662 NA TURE [November 3, 1923

of the island, the Roman hurbour ha« been raised from

5 to 5*50 metres above sea-level.

The direct maritime intercourse between IC^Vpt and

Crete had also its reaction Ijetimcs on Egyptian art.

The spiraliform and curvilinear system that Crete itself

seems to have received from the North ^gean, which

affects Cretan ornament by the third Early Minoan

Period

—

c. 2400-2100 B.C.—is taken on in Egypt at a

somewhat later date, alx)ut the be^nning of the Xllth

Dynasty. But the system tlius implanted in Egypt

had in its turn an almost immediate reaction in Crete,

and the spiraliform and other curvilinear patterns of

the Middle Minoan Age often betray, by their combina-

tions with sacred symbols and the lotus or papyrus,

direct indebtedness to the scarab and ceiling patterns

of Middle Kingdom Egypt. From Crete in turn these

Egypto-Minoan forms passed at Mycenae and else-

where to continental Greece. The most characteristic

patterns on the grave stelae of the Mycenae—often

cited as an evidence of northern influence—in fact,

belong to this Egypto-Minoan class.

In spite of the very ancient underlying community
of Crete and Anatolia, it is clear that the earlier wave
of civilising influence came not from the East but from

the Nile Valley. Already in Early Minoan times this

influence manifests itself in a great variety of ways, and
nothing gives a better idea of the intimacy then sub-

sisting than the spread in the island at this early epoch

of the Egyptian game of draughts. By the beginning

of the Age of Palaces, about 2000 B.C., however, we
begin to have definite evidence of direct importation of

objects and concomitant influences from the Syrian

and Babylonian side. Two cylinders—one from near

Knossos—date from the Age of Hammurabi. Hittite

forms of signets also occur, and clay tablets of oriental

^yp^- ....
Two very interesting objects in the Roselle col-

lection at New York now make it possible to trace

a characteristic class of Minoan libation vessels to a
remote Sumerian source, ascribed by Dr. Hall to the

time of Ur-Nina, c. 3000 b.c. These are a small bull

and a bull's head of diorite hollowed out for the pouring
of liquids, much as the Cretan vessels of the same kind

that first appear about the beginning of the Middle
Minoan Age, a thousand years later. Even the inlaid

decoration of these shows a correspondence with that

of Cretan steatite examples. " Rhytons " of this class

occur also among Hittite remains, and a kindred lion-

headed type was known in Syria. It can scarcely be
doubted that intermediate links may ultimately be
established.

The function of Crete as a stepping-stone is curiously

illustrated by the fact that perhaps the most artistic

object found in the Mycenae Shaft Graves was a silver

bull's-head rhyton of Minoan fabric, while part of

an alabaster example of the lion's -head t>T)e, a
replica of one from the Temple Treasury of the
Palace of Knossos, occurred at Delphi, confirming the
tradition that connects its earliest cult Avith this

Cretan site.

Among the contents of the remarkable tomb recently
discovered on the site of Byblos, containing obsidian
ointment pots with the cartouche of Amenemhat III.,

were not only a part of a silver bowl with spiraliform
repouss^ work of a Minoan kind, but also a spouted
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teapot-like vase of the same material, which has also

been attributed to a " .Mycenaean " source. The nearest

parallel to this is a hitherto unpublished blue faience

vase from the treasury of the Central Sanctuary at

Knossos, but the indebtedness here is protiably the other

way, since similar forms in clay, as is shown from the

contents of Hittite tombs, were at home in North
Syria.

Together with these oriental connexions t

ciprocal intercourse between Egypt and Crete con-

tinued to operate on either side, and a curious y>arallel

to the history of the animal rhytons Is p' >v

another series to which an ostrich egg forms il;

point. The Egyptian prototype is actually supplied

by a vessel found by Prof, GarsUing in an early Middle
Kingdom tomb at Abydos and now in the Brussels

Museum, where a mouthpiece of translucent blue

marble is fitted to an ostrich egg recipient. It is

scarcely necessary to mention here the dbcovery of

imported polychrome pottery in Xllth Dynast v

deposits in the Fayum and elsewhere, or of the diorit.

Egyptian monument—probably the offering of .1

resident Egyptian—and the alabastron lid with the

Hyksos King Khyan's name found at Knossos. It is

a pregnant symptom of the maritime enterprise of

Crete at the close of the Middle Minoan Age that ships

of more advanced type now appear on seals that have
been discovered.

The early operation of Cretan influences in Malta has

recently received fresh illustration from the incised

designs on the pottery of Hal Tarxien and the painted

scrolls of the hypogaea of Hal Saflieni. At a somewhat
later date it seems possible to ascribe to Minoan or

Mycenaean agency—at least in its initial stages—the

diffusion of faience beads of the segmented and other

Egyptian types to the Iberic and Britannic West. So,

too, the amber-trade from the north by way of the

Adriatic coast to the Peloponnese and Crete, which
attained its apogee about the beginning of the Late

Minoan Age, may account for the sur\ival of Minoan
and Mycenaean forms among the relics found in Ill>Tic

cemeteries like that of Glasinatz in Bosnia, as well as

for certain elements in the affiliated Gaulish and Late

Celtic culture.

Of the Minoan relations with inner .>.i.n<». either

through Egypt or by way of the Libyan ports of the

Tripoli region, some striking new evidence has been

brought to light by the recent excavations at Knossos.

In some of the newly discovered frescoes, apes of the

Cercopithecus genus, not found nearer than the Sudan,

are so vividly depicted that it is clear that the artist

had studied them from the life. Tame specimens

must, therefore, have existed in the great Palace,

probably introduced through Egyptian agency. Of
even greater interest is a frieze in which a Minoan
captain in a typical embroidered loin-cloth and wearing

a black goat's-skin cap is seen leading a negro troop

wearing a similar uniform. It seems more than prob-

able that such black mercenaries reached Crete through

some Minoan factory on the Libyan coast. The negro

element in Crete, which reached it from Tripoli and
Derna under Turkish rule, is still noticeable. The
employment by the Minoans of black mercenaries in

the days of their expansion on the European side

suggests the most modem parallels.
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Obituary.
Rev. H. J. Bidder.

THE death of Henry Jardin Bidder, fellow of St.

John's College, Oxford, which took place on

October 19 at his house in Oxford, deprives his

College and University of a wise counsellor and the

world of a rare and commanding personality.

Mr. Bidder was born in 1847, and after his school-

days at Harrow, spent the whole of his long life in,

or in the neighbourhood of, Oxford. He was elected

to a fellowship at St. John's in 1873, ^^d having taken

Orders, found ample scope for his abounding energy

in the service of the Church and in acting as lecturer

and tutor and subsequently as Bursar of his College.

The post of Bursar he held for twenty-one years, and
during that period Mr. Bidder administered the finan-

cial affairs of his College with such judgment and
ability that when he resigned the office St. John's had

become one of the most flourishing colleges in the

University.

A man of wide sympathies, Mr. Bidder espoused

with enthusiasm the cause of agriculture and forestry

in'the University. He took a leading part in effecting

the re-endowment of the Sibthorpian professorship

of rural economy and in the establishment of a professor-

ship of forestry. Nor will it be ungracious to state

that the weight of his influence counted heavily in deter-

mining his college to give generous assistance to these

departments of the University, in assisting in the

provision of buildings, and in putting Bayley Wood
at the disposal of the School of Forestry as a training

ground for foresters. Mr. Bidder served for many
years on the University Forestry Delegacy and was

also a most valued Curator of the Oxford Botanic

Garden.

Of the many services which Mr. Bidder rendered

to the world none is more conspicuous nor more
widely appreciated than that of making the garden

of St. John's College the most beautiful in the Uni-

versity and among the most beautiful in the world.

To the lot of few men has it fallen to give pleasure

to so many as did he by his labours in making " his
"

garden more perfect year by year. Those who shared

his love of gardening were sure of a warm welcome

to St. John's and a warm place in his heart, and

there are many who count among the happiest hours

of their life those spent with Mr. Bidder in St. John's

garden. They were never sent empty away, but re-

ceived the gifts of his large-hearted friendship and of

any, even of his most precious, plants which they

desired. The rock garden, designed with consummate
skill and tended with meticulous care, was perhaps

the achievement of which Mr. Bidder was most proud :

and justly, for in it Alpine plants, even the most
difficult, found congenial place, and flourished so that

tluy made St. John's rock garden in springtime the

most lovely corner of Oxford.

Tall and stalwart, authoritative, broad-minded, not

always vcr^' patient, but of exquisite courtesy, Mr.

Bidder was greatly beloved. He was humorous, too,

with a spire of teasing malice which gave piquancy

to his conversation and endeared him the more to his

friends. His voice was beautiful, and there was a

graciousness in his demeanour which made each time

of meeting him a memorable occasion. F. K.
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Dr. William Crooke.

It is with great regret that we record the death
of Dr. William Crooke, the widely-known authority
on Indian ethnology, which occurred on October 25
after an operation.

William Crooke was born in 1848, and after taking
his degree at Dublin University, entered the Indian
Civil Service (Bengal) in 187 1. While engaged in

official duties as magistrate and collector in the
United Provinces of Agra and Oudh, he took up the

study of ethnology. As a result, in 1896 he published
" Popular Religion and Folklore of Northern India,"

and " The Tribes and Castes of the North-Western
Provinces and Oudh." The latter was undoubtedly
his greatest work. It naturally owed much to his

predecessors, such as Risley Dalton, Tod, and Malcolm ;

but it differed from any previous account in supplying
a more detailed description of the manners, religions,

marriage customs, and institutions of the people. Its

most valuable part was the record of Crooke's own ob-
servations, made in the course of a long service at Mirza-
pore, on the Dravidian peoples, whose culture was then
rapidly disappearing before Brahmanical propaganda.
On his retirement from the Civil Service, Crooke was

for a time honorary secretary of the Royal Anthropo-
logical Institute ; but he finally settled at Cheltenham
and devoted himself to the study of folklore and Indian
ethnology. These studies bore fruit in a number of

contributions to the proceedings of learned societies

and in other publications. In addition to the two
books mentioned above he published :

" ;\n Indian
Glossary," 1903 ;

" Things Indian," 1906 ; and " The
Peoples of Northern India," 1907. He also contri-

buted a large number of articles to Hastings' " En-
cyclopaedia of Religion and Ethics." For many years

he was a constant contributor of paragraphs on
anthropological ' subjects to Nature, and his last

contributions were received only a few days before

he entered the nursing home where he died.

Crooke's intimate acquaintance with folklore and
primitive custom, as well as his wide knowledge of

Indian archaeology and history, and his explorations

in the byways of the literature on India, rendered him
an ideal editor. In this capacity he produced Fryer's
" New Account of East India and Persia " (Haklu\i:
Society, 1909) ; Tod's " Annals and Antiquities of

Rajasthan," 1920 ; and Herklot's " Islam in India,"

192 1. In each case his work was highly praised by the

most competent critics.

In 1910, Crooke was president of the Anthropo-
logical Section of the British Association at the Sheffield

meeting, and in 1911-12 he was president of the Folk-
lore Society. In 1919 the University of Oxford con-

ferred upon him the honorary degree of D.Sc, and
in 1920 his own University of Dublin honoured liim

with the degree of Litt.D. He had recently been
elected ajellow of the British Academy.

We regret to announce the following deaths :

Mr. Charles Burckhalter, astronomer and meteor-
ologist, director of the Chabot Observatory since 1885,
.on September 20, aged seventv-four.

Prof. H. B. I^athke, formerly honorary professor of
chriTiistry at Marburg University, aged eighty-four.
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Current Topics and Events.
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l.iki- lip pliv>iolo^\'. Wdik on muscle .it lli.it Inne

awaitii! tlu' elaboration of a new technique of in-

vest it;. it ion. It w^as Langley who suggested the line

of ap})roach which h.is since proved so prodnctiNc

in tlie liands of A. \'. lliil, \s liose ino(iilic;ilion of the

thcnnopilc niaili- }»ossihle the investigation of the

total heal produced in a musenlar contraction, of

the time-relations of tlu- lu at production, either
" initi.d " or " recovery,' and of the thermal changes
.Ls.-.oci.itid witli the passive lengthening or shorten-

ing of the muscle. Oxygen is not used in the primary
break-down processes of rest or activity, but only in

what, strictly speaking, may be called the recovery

processes. Prof. Hill has shown that but for the

bod\ s ability to meet its oxygen liabilities in arrears,

it would not be possible to make more than the

most moderate muscular effort. The muscle " goes

into debt " for oxygen on the security of the lactic

acid liberated in activity. Mechanical response is

probably due to the production of lactic acid during

contraction, its sudden appearance changing the

electrical and colloidal state of protein interfaces in

the muscle. Prof. Hill and his collaborators then
passed to the consideration of the efficiency and speed
of the recovery process, to the use of the " oxygen
debt " as an indicator of the absolute amount of

lactic acid present in the body at the end of exercise

and to other problems of muscular exertion in man.
Meyerhof continued in the use of the calorimetrical

and chemical methods, his account of the rdle of lactic

acid in contraction running parallel to A. V. Hill's.

Muscle problems apart, Meyerhof. following Hopkins,
has done notable work on the mechanism of oxida-

tion ; while A. V. Hill's work on blood-gases and on
nervous excitation is also very widely known.

If committees and talk could satisfy the biblio-

graphic needs of the present-day researcher, he would
be happy indeed. Even a body no less august than
the International Commission on Intellectual Co-
operation, instituted by the assembly of the League
of Nations, and presided over by Prof. Bergson, has
been discussing the question. Meanwhile, the Com-
mittee on Bibliography and Publication appointed
by the Union of American Biological Societies has
presented its first report (Science, September 28.

1923). It proposes to publish one comprehensive
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.series of liiolo^ical Abstract at the rate of
6S titles to the page, would ,,; cc 6000 pages a
year. This would be issued in 12 monthly numtsers.
with a thirteenth, also of 500 pages, for the classifie*!

index. The estimated cost of manufacture and
distribution is 52,144 dollars, which is to be met by
1000 institutional subscriptions of 15 dollars and
6000 individual subscriptions of 6.20 dollars. These
estimates do not include cost of binding (at least

4 dollars per < opv jx r aiiniun), nor do they seem to
allow for eihtoti.il 1 ,ii,lif ktmuIh, .,'1,1 < if-rical work.
N'aln.d.Ir til. ,11: would Still

leave ii et by such
a woi r could its

classihed index, hased on \n\i\ .1;. tr.i'.ts, reallv be
what the committee calls " the modern, detailed,

searching subject in I he prospect, therefore, is

somewhat appalling ^gests anew that modem
s( icritific authorship will perish under the weight of
Its own products. But are tliese 6500 pages, for

biolog>' alone, rea]i\ ? Would not an
analyti' i-'-i-v 1 honestly compiled,
be bot trr ultimate value '

Major H. H. King, writing,' from iJie Central
Research Institute, Kasanli. I'nnjab, directs attention
to the statement made by I'rof. I. P. Pawlow. in his

lecture before the International Physiological Con-
gress held in Edinburgh last July, to the effect that
he has experimentally demonstrated the inheritance
of an acquired nervous character [British Medical
Journal, August 11, p. 256). The statement, as
Major King suggests, is so far-reaching in its signifi-

cance, that the results of the further experiments
now in progress will be eagerly awaited. Up to the
time of his leaving Russia, Pawlow's experiments had
not demonstrated the direct inheritance of an acquired
or " conditioned " reflex in the form of an inborn or
" unconditioned " reflex; what he claimed to have
shown was that the acquisition, under identical treat-

ment, of a " conditioned " reflex became increasingly

rapid in successive generations of mice. It is clear,

however, that his results had led him to regard it as

probable that eventually, after a sufl5cient number of

generations had been exposed to the training, the
period of training needed would fall to zero, and the
reflex, acquired in the earlier generations by oft-

repeated association, would e\entiiallv appear as an
inborn, unconditioned character. It would be worse
than useless at this stage to discuss the possible

meaning or mechanism of such a process. We must
await the confirmation and full exposition of the facts.

But it must, in any case, be regarded as an event of

the highest significance that an observer of such pre-

eminence, and so intensely objective in his methods,
should have been led even to such preliminary con-

clusions.

A VALUABLE addition to the collection of old maps
in the British Museum has been made by the purchase
of a hitherto unknown Itahan world map dated 1506.

A reproduction of the map is given in the Geographical
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Journal for October, and in an accompanying article

Mr. E. Heawood explains that the author was
Contarini, who appears to be quite unknown as a

cosmographer, and that Roselli was the engraver and
perhaps the publisher. The map may have been
produced at Venice, but there is also some evidence
that it appeared at Florence. In some respects it is

reminiscent of the map of Johan Ruysch of 1508, but
in detail there is little close agreement. The resem-
blance is greater with Waldseemiiller's map of 1507,

but Mr. Heawood believes that this is due to a use
of common sources. In Europe the general outlines,

except in the north, are good. The outline of Africa

is striking and much better than Waldseemiiller, but
the interior topography is almost entirely Ptolemaic.
There is an extraordinary misplacement of the Blue
Nile, derived, Mr. Heawood believes, from some early

maps then existing in Italy. The chief interest in

the map, however, lies in its being the first to show
the result of Columbus' voyages. The priority that

passed from Ruysch to Waldseemiiller must now be
yielded to Contarini. The author was evidently alive

to the possibility of South America being a large

continent, but there is no indication on his map of

any land barrier closing the western seaway to

Cathay. The article includes a facsimile of the map.

Mr. Alan G. Ogilvie, who has succeeded Mr. G. G.

Chisholm as lecturer in geography in the University
of Edinburgh, gave his inaugural address, " Modern
Geography as a Study and as an Aid," on October 12.

He pointed out that the great volume and com-
plexity of the data comprised by the various natural

and humane sciences result in an increasing need
for work of correlation and synthesis such as geo-

graphy performs. In this the data furnished by
other workers are discussed by geographers always in

relation to place. The study of regional geography
is still in its infancy, for complete regional mono-
graphs based upon field work exist for only a small

part of the earth's surface ; and synthetic regional

study is the main function for geographical research

in the future. In regions largely unsurveyed the

compilation of provisional maps can be best carried

out by persons well trained in physical geography,

and such maps are urgently required by men of

science working in relatively unknown areas. Much
fruitful investigation will result from the collabora-

tion of geographers with workers in other fields such
as geology and biology, archaeology and history,

economic and social science. Geography along with
other sciences can help towards a reasonable and
gradual redistribution of the world's population, thus

relieving the stress due to overcrowding, by directing

the streams of suitable emigrants to lands in which
they can flourish.

The position of the Chemical Hall in the British

Empire Exhibition at Wembley next year is in many
ways a goorl one. Visitors to the Exhibition arriving

at Wembley Park Station will enter at the north

entrance, and the Palace of Industry is on the right-

hand side of the main avenue which runs straight to

<he Stadium—north to south. The (bpnii<ril Hfdl

is in the north-east corner of the Palace of Industry :

it is surrounded by two of the 75-foot gangways, and
there are three main entrances to it. The exhibits

will be grouped roughh' in five divisions : (a) Heavy
chemicals ; ip) dyestuffs and intermediates ; (c) fine

chemicals
; [d) soap and perfumery ; and (e) scientific.

A scientific committee consisting of the following

representatives of scientific societies has been ap-

pointed : Mr. J. Baker, Mr. F. H. Carr, Mr. E. V.

Evans, and Dr.- Herbert Levinstein (Society of

Chemical Industry) ; Dr. J. T. Hewitt and Prof. J. F.

Thorpe (Chemical Society) ; Mr. J. B. Atkinson

(Society of Dyers and Colourists) ; Mr. T. Mams and
Mr. E. T. Neathercoat (Pharmaceutical Society) ; Dr.

Stephen Miall (Federal Council) ; Mr. R. Pilcher

(Institute of Chemistry) ; Commander R. E. Stokes

Rees (Institution of Petroleum Technologists) ; Prof.

J. W. Hinchley and Mr. W. J. U. Woolcock (Institu-

tion of Chemical Engineers). Mr. Woolcock is serving

on all the committees concerned with the scientific

side of the Exhibition, in order to act as general liaison

officer and to avoid undue overlapping.

Reports have recently appeared in the Press of

great changes in the depths of the South Atlantic.

A note in the Geographical Journal for October

states that the Hydrographer to the Admiralty

contradicts these statements. They arose apparently

from the existence, which is well known, of a ridge

with depths of 480 fathoms about 800 miles from the

Cape on the direct route of the cable between St.

Helena and the Cape. Repairs to this cable have

lately brought into prominence the occurrence of

this ridge in contrast with the surrounding depths of

2500 fathoms and upwards.

The introduction of European animals into

Australia has produced a noticeable diminution in

the numbers of many of the native species, some of

which appear to be on the verge of extinction. In

these circumstances the Trustees of the British

Museum thought it desirable ' to acquire examples

of the Australian fauna, particularly mammals and

birds, and they sent out a collecting expedition

for that purpose. The leader is Capt. George H.

Wilkins, who was a member of the Stefansson Arctic

Expedition and biologist on the Quest. The first

station chosen for collecting was in southern Queens-

land, about 350 miles inland ; work was carried on in

this area from .\pril 25 to June 11, and the specimens

obtained there have recently arrived at the Natural

History Museum. The second station is in northern

Queensland.

The first number of the new monthly publication,

the Journal of Scientific Instruments, dealing with

the principles, construction, and use of scientific

instruments, has appeared. It is produced by the

Institute of Physics with the co-operation of the

National Physical Laboratory and is a ([uarto of

32 pages sold at 25. ()d. There are three articles of

considerable length on temperature control for the

Pulfrich refractometer and on the measurement of

heights by aneroid and of internal diameters of

transpEU"ent tubes. Shorter articles on a new relay,
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a recording drum, a balance in which the fine adjtwt-

mcnt IH n)a<te by a chnin hanging from the pan, and
a recording katathcrrnoinctcr, foUowe<l by two pages
of notoH and reviews, complete the part. The char-

acter of the articles and illustrations promises well

for the fiih.ir r.f ilu* Journal.

TiiK twenty-seventh annual meeting and autumn
foray of the British Mycological Society was held at
Windsor on September 28-October 3. The president,
Prof. O. V. Darbishire, dealt generally with the
subject of lichens in his address. 1-ichenologists of
the last century, typified in the person of William
Nylander (1822-1899), were almost entirely opposed
to Schwendener (1829-1919). They felt that his
theory of the dual nature of lichens was not true and
that the autonomy of the group of lichens was
threatened. This old contrast between systematist
and physiologist is now almost gone. Systematic
lichenology is now in such a state that an appeal is

made to lichenologists to work through lichen groups,
genera or even species monographically. The diffi-

culty of defining a lichen-species is often very great.
This is in part due to the fact that the Hchen fungus,
anatomically as a rule the predominant partner, in
the .simple system of symbiotic co-operation existing
in the lichen, has thrown overboard the structural
traditions of its free-living saprophytic or parasitic
ancestors. The result is that the rock-forms of two
allied species will in structure often be more like one
another than they will be like their respective normal
1 'ark -inhabiting parent forms. The evolution of the
lichen is proceeding along very definite lines, from
the fiat crustaceous but areolate, to foliaceous, up-
right foliaceous, and finally true fruticulose forms.
The highest physiological differentiation is reached
in such forms as Cladonia, where we get stem and
dorsiventral leaf clearly separated. Other papers
uerc contributed on " Epidemic Plant Diseases," by
-Mr. 1'. T. Brooks ;

" The Fungi found growing in a
Blackbird's Nest," by Sir H. C. Hawley ; and an
account by Mr. J. Ramsbottom of " An unpublished
Monograph on Discomycetes by M. C. Cooke." Mr.
J. Ramsbottom was elected president for 1924, Miss
G. Lister vice-president, and Messrs. W. J. Dowson
and C. J. Sharpe to the council.

The autumn meeting of the Society of German
Chemists was held at Jena on September 26-29, and
about six hundred members were present in spite
of the present difficulties. No festivities of any kind
took place, except the performance of Goethe's play,
" Stella." The following were among the subjects
of scientific lectures in a very full programme :—Prof.
Dr. Neuberg

: Review of recent research in fermenta-
tion chemistr)^ and demonstration of methods of
determining the direction of fermentation and fixing
intermediate products. Prof. Lemmermann : The
position of Germany as regards supply of artificial
fertilisers; the prospects of enlarging the yield to
such an extent that Germany can grow her food
supply at home. Experiments were described for
partially replacing phosphoric acid by colloidal
silicic acid. Dr. EdeleanG : Description of the process
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of refining certain kinds of petroleum (such as
Rumanian and Califori I

i

Mint

of unsaturated and b< .lij

sulphurou.s acid, and of i. ted

for this purpose by the Bim
;

. f»s

permits the manufacture of a good burning oil and
the production of the other componf»"»'- "^ the
petroleum in their original condition Dr.

Stock deplored the poor financial condmuii f>t ex-

perimental chemi.stry at the German high schools,

and remonstrated against the reduci lis most
imjiortant branch of chemical - Prof.

Dr. K. Hess : Review of recent reseat c
The simple cellulose molecule i.s : [)y

G.HjoC),, as stated by Prof. Green thirty years ago.
Detailed investigation of the cuprammonia solution
of cellulose has proved this to be correct. Prof.
Linck : A new proposal for the working-up of the
magnesium chloride waste liquors in potash works.
In ten sections more than eighty lectures were given
on various problems of pure and applies! chemi«trv.
indu.strial law, education, etc.

The annual report of the Meteorological v oiumittte
to the Air Council for the year ended March 1923
has just been issued ; this is the sixty-eighth year of

the Meteorological Office. Of recent years much
development and extension has occurred consequent
on the neces.sary investigation of the upper air for

the requirement of aircraft and for naval and raiU-

tary purposes. Most public meteorological work is

now absorbed under Government management, and
without doubt this tends greatly to the advancement
of meteorology. The system of wireless weather
reports from ships in the Atlantic is said to be
extremely efficient, the whole of the work on the
ships is voluntary, and no " ships' charges " are made
by the Marconi Company. Some return is made for

this voluntary help by broadcasting two messages
a day specially prepared by the Office for the shipping
approaching our western coasts. About 500 ships

regularly and voluntarily send returns in connexion
with the work undertaken by the Marine Division,

and discussions of use to seamen are actively main-
tained. The Forecast Division is on the alert to

take advantage of every opportunity to ensure

improvement in the accuracy of the forecasts. In

addition to the European observations, data are

received daily from 29 stations in the United States,

from Iceland and Greenland, and occasionally from
the steamship Maud of the Norwegian Polar Ex|>edi-

tion. Forecasts are prepared three times each da\-

for issue to the Press and special week-end forecasts

are prepared on Thursday and Friday. The Climato-

logical Division deals with all information bearing

on climate. Upper air observations entail much
work, and the British Rainfall Organisation is entirely

under the control of the Meteorological Office.

Sir Humphry Rolleston has been appointed a
physician - in - ordinary, and Mr. E. F. Buzzard
physician extraordinary, to the King.

Mr. T. Sheppard, of the Hull Municipal Museums,

and Dr. T. W. Woodhead have been elected honorary
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life members of the l^eds Naturalists' Club and
Scientific Association, in recognition of their work
in Yorkshire.

Dr. J. H. Jeans will deliver the Van der Waals
memorial lecture at the meeting of the Chemical
Society to be held at the Institution of Mechanical
Engineers. Storey's Gate, Westminster, S.W.i, on
Thursday, November 8, at 8 p.m.

Sir OlivivR J. Lodge will deliver his presidential

address to the Rontgen Society on " X-rays and the

Atom," at the Institution of Electrical Engineers,

Savoy Place, Victoria Embankment, \V.C.2, on
Tuesday, November 6, at 8.15 p.m. Tickets of

admission can be obtained from the Hon. Treasurer
of the Rontgen Society, 33 Newton Street, W.C.2.

Sir Archibald Garrod, Regius professor of

medicine at Oxford, is to deliver the Harveian
oration of the Royal College of Physicians of London
in 1924. Dr. C. Singer will deliver the FitzPatrick
lectures on November 6 and 8, at 5 p.m., on " The
History of Anatomy," and Mr. Edmund Gosse the
Lloyd Roberts lecture on " Personal Relations
between Medicine and Literature," on Tuesday,
November 20, at 5 p.m.

Dr. Andrew Balfour has been appointed by
[the transitional executive committee, under the
chairmanship of the Minister of Health, to be
Director of the School of Hygiene which is to be
established in London. The foundation of the
School, which was referred to in Nature of July 28,

p. 149, was made possible by a gift of two million

dollars by the trustees of the Rockefeller Foundation.

Sir J. Fortescue Flannery has accepted the
invitation of the Council of the Junior Institution

of Engineers to become president of the Institution
in succession to Capt. H. Riall Sankey. His induction
will take place at a meeting to be held at the Royal
Society of Arts on Friday, December 7, when he
will deliver his presidential address, " Marine Pro-
pulsion during fifty years." Tickets for the meeting
may be obtained from the Secretary of the Institution,

39 Victoria Street.

A DISCUSSION on " The Reproduction of Sound by
Loud Speakers," arranged by the Physical Society and
the Institution of Electrical Engineers, will be held on
November 29 in the hall of the Institution of Electrical

Engineers. There will be two sessions, 5.30-7 p.m.
and 8-9.30 p.m., and during the afternoon visits will

be made to the studio of the British Broadcasting
Company at Savoy Hill.

From the income of the R. 38 Memorial 1 'n/.c iund,
a sum of twenty-five guineas will be offered as a prize
for the best paper received by the Royal Aeronautical
Society, on some subject of a technical nature in the
science of aeronautics. Other things being equal,
preference will be given to papers which relate to
airships. The prize is open to international com-
petition. Intending competitors should send their
names to the Secretary of the Royal Aeronautical
Society, 7 Albemarle Street. London, W.i, on or
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before December 31, with such information in regard
to the projected scope of their papers as will enable
arrangements to be made for their examination. The
closing date for the receipt of papers will be March 31.

A Plant Pathologist is required in the Botanical

Division of the Department of Agriculture of the
Union of South Africa. The duties of the post will

primarily be connected with carrying out pathological

investigations regarding the outbreak of disease in

tobacco. Candidates must possess a university

degree and have taken botany and the allied sciences

in the final examination. Forms of application may
be obtained from the Secretary, Ofl&ce of the High
Commissioner for the Union of South Africa, Trafalgar

Square, W.C.2. The latest date for the receipt of

applications for the position is November 20.

At the statutory meeting of the Royal Society of

Edinburgh held on Monday, October 22. the following

officers were elected :

—

President : Prof. F. O. Bower
;

Vice-Presidents : Major-General W. B. Bannerman,
Dr. W. A. Tait, Principal J. C. Irvine, The Rt. Hon.
Lord Salvesen, Prof. J. H. Ashworth, and Prof. T. H.
Beare ; General Secretary : Prof. R. A. Sampson ;

Secretaries to Ordinary Meetings : Dr. A. Lauder and
Prof. W. Wright Smith ; Treasurer : Dr. J. Currie ;

Curator of Library and Museum : Dr. A. Crichton

Mitchell ; Councillors : Prof. H. Stanley Allen, Sir

Robert Blyth Greig, Dr. J. Ritchie, Prof. E. Maclagan
Wedderburn, Prof. T. H. Bryce, Prof. J. Y. Simpson,

Prof. D'Arcy W. Thompson, Sir James Walker, Prof.

E. T. Whittaker. Prof. H. Briggs, Mr. W. L. Calder-

wood, and Prof. T. J. Jehu.

The annual meeting of the British Association of

Chemists was held in the Chemical Department of the

University of Birmingham on Saturday, October 27,

under the presidency of Dr. Herbert Levinstein, who
was re-elected for another year of office. During
this meeting the laboratories and workshops of the

University were thrown open for inspection and an
exhibition of research apparatus and specimens was
arranged by the teaching and research staffs of the

University. The British Association of Chemists,

which was founded in 191 7, exists to safeguard the

economic and general interests of chemists and to*

secure wider recognition of the national importance

of the profession. The qualifications for admission

to full membership are either (i) a university degree

or equivalent diploma with one year's practice in

applied or teaching chemistry, or (2) a sufficient

general education and scientific training with seven

years of professional practice. At the present time

there are about 920 full members. This Association

issues a quarterly Bulletin in which are published

the annual report of the Council, the Proceedings

of the Association, and other matters appertaining

to the material and professional welfare of its

members. These activities include an unemploy-

ment benefit fund, an appointments bureau, and a

legal aid fund.

The Streatfeild memorial lecture was delivered at

the Finsbury Technical College on October 25 by
Mr. K. M. Hawkins, who took analytical chemistry
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as hiK t among tli' 1 cations

required m uu- aiiaiy>t is accuracy aii'i ini'^t worthi-

ness, to whicii should be added the ability to decide

to what degree of accuracy his results attain.

Sorondly, there is the need for rapidity to be
I with accuracy, as few students realise

i
i of manipulation which is retjuired of them

wiion they obtain a post after leaving college.

Thirdly, it is of great importance that students
should cultivate the gift of expressing results suitably
in a report. Much good experimental work is marred
by the inability of the chemist to write up his results

in such a way that the bearing of the work can be
properly appreciated by those who read the report.

The chemist should not be easily moved from an
opinion formed after careful consideration of results

obtained by patient investigation. In conclusion,
the lecturer stated that of the three classes of

men practising chemistry, namely, works chemists-
public analysts, and consultants, the first class will

greatly outnumber the public analysts when trade
revives, while consulting chemists will be men of
wide experience and high attainments who will be
called upon by manufacturers to solve their problems
and should be highly remunerated for such work.

Messrs. Wheldon and Wesley. Ltd., 2 Arthur
Street, W.C.2, have just sent out a new catalogue
(New Series, No. 9. 1923) of second-hand works on
ornithology, compiled with their usual care. It
contains nearly 1300 titles, and should be seen by all

interested in the subject.

Mr. W. H. Robinson, 4 Nelson Street, Newcastle-
on-Tyne, has just issued catalogue No. 9, 1923, of
"Rare and Standard Books " offered for sale by him.
Many books of science, voyages, and travels are

included, and there is a very interesting section on
" Americana."

Messrs. H. K. L . ., jwer
Street, W.C.i, have just issued a list of the new books
and new editions added to their Medical and Scientific

Circulating Library' during August and September.
As it is practically a list of the me<lical and scientific

books published during the months in quj-stion it

should be a useful guide to others

to the library'.

i'\i ! i!l 'j1 Sotheran's Catalogue of Sci<

Technology has just reached us from the publuUc-r.-.

(140 Strand. W.C.2). It gives the titles of. and in

many cases comments upon, upwards of 1500 works
on the subjects of astronomy and astrology, chrono-

logy, geodesy, horology, and dialling. Many very

rare books are included, among them being a unique

star atlas entitled " Uranographia Britannica,"

published in 1750 and reported to be hitherto un-

known. The catalogue should be seen by all who are

interested in books dealing with the subjects named.

Messrs. W. and G. Fovle, Ltd., 121-125 Charing

Cross Road, W.C.2, have sent us a copy of their

catalogue (Dept. No. 3, September) of second-hand

books, some 700 in number, which they have for

disposal. The catalogue is classified under the

headings : General Science, Mathematics, Astronomy
and Surveying, Mathematical Tables, the New-

Physics, General Natural History', Anthropology and

Ethnology, Evolution. Variation, Heredity, Genetics.

Botany, Zoology, Microscopy, Collectors' Manuals,

Geology, Palaeontology, and Biography. We learn

that Messrs. Foyle have recently organised a new de-

partment for the supply of books relating to science.

Our Astronomical Column.

New Comet.—The first cometary discovery of
1923 was made on October 14, at i3h i8"'-2 G.M.T.,
by Mr. Doubiaco at Kasan. The comet was of
magnitude 8*0, and its position was R.A. 'j^ 46'" 42*-67

;

south declination, 20° 37' 31". The daily motion
^was +6"- 40"; south, 4° 51'. The rapid motion
mdicates that the distance from the earth was small.

Unfortunately, owing to delays in Russia, the
news did not reach western Europe until October 25,
and by that time it may be inferred that the comet
had passed below our southern horizon.

Two Large Fireballs.—Mr. W. F. Denning
writes that on the evenings of October 16 and 17
very fine meteors were seen in the south-west of
England. The first appeared on October 16, at
9-28 P.M., and was well observed by many persons
in the counties of Gloucestershire," Somerset, and
Devon. It gave a brilliant illumination. Its height
was from about 63 to 44 miles, and it passed from
above Poole, Dorset, to a few miles south-west of
Readmg. The radiant point was indicated in
Aquila at 30i°-9°.
The fireball which appeared on the following

night October 17, at 11.57 pm., was of extraordinary
splendour, and created a startling effect upon many
persons who were in a favourable position for witness-
ing Its full effect. About ten observations have
come to hand from Cornwall, Devon, Gloucester and
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Somerset, and from these ii i> iinm-ai^u iikh ijiv

fireball pursued an horizontal flight at an elevation

of about 55 miles above the earth's surface. The
radiant point was situated in Hercules and not far

from the north-western horizon at the time of the

meteor's appearance. The illumination it gave was
estimated as greater than that of the full moon, and
during its flight the nucleus gave a succession of

three vivid outbursts of remarkable intensity.

The Spiral Nebulae.—Mr. J. H. Reynolds replies

in the October issue of the Observatory to the articles

of Prof. Perrine and Mr. Gifford in the September
number. The latter had objected that the number
of the spircds approached half a million, which would
give an improbably high mass, if they were composed
of dust expelled from the Galaxy. Mr. Reynolds
notes that many of the small nebulae suspected to be
spirals at the Lick Obser\'atory have been shown at

Mt. Wilson to be nebulous nuclei of a different

character from spirals. The number of known spirals

does not exceed 2000.

The great difference of illumination between the

nucleus and the outer portions of the spirals is con-

sidered fatal to their being external galaxies similar

to our own.
Further, the unsymmetrical distribution of the

spirals in galactic longitude has to be considered in

any discussion of their nature.
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Research Items.

Gypsy SlaVery.—Dr. M. Gaster, in the Journal
of the Gypsy Love Society (Third Series, vol. ii..

Part 2) publishes a remarkable series of facts drawn
from a case decided in Moldavia in 1851, which
shows that at that time the sale of Gypsies must have
been comparatively common, as there seems to have
been a fixed, or at any rate normal, price at which
slaves were sold. The persons offered for sale fall

into four groups, including various trades, some
hereditary and others in which the son practises a
craft different from that of the father. Sales of this

kind go back at least to the beginning of fifteenth

century.

The Secretary House in Maryland.—Mr.
L. V. Lochwood contributes to the Brooklyn Museum
Quarterly (July 1923) an account of this historic

house. The site was granted to Henrj'- Sewall of

London, who arrived with his family in Maryland
in 1 661 and the house was named after him, Secretary
of the Province, a large landowner, and a man of

high importance. It was occupied by him and his

family imtil his death in 1665 and the remarriage
of his widow to Charles Calvert, 3rd Baron Baltimore,
third Land Proprietor of Maryland. The house is of

brick laid in Flemish bond, and is a typical seventeenth
century Virginia or Maryland house of the wealthy
class. All the furniture shown in the house at
present dates before 1725. Mr. Lochwood's article

fully describes this interesting building and its

contents, and is illustrated by a series of good photo-
graphs.

Antiquarian Work in Egypt.—In Ancient Egypt
(Part 2, 1923) Sir W. Flinders Petrie describes an
important tomb on the shore-cliff at Byblos, twenty
miles north of Beyrut. A fine obsidian vase bears
the name of Amenemhat III. and the tomb may be
safely assigned to the period of the Xllth dynasty.
The Syrian objects are of even greater importance,
as the tomb furnishes a firm starting point for the
dating of Syrian types, and for the relations of

Eg>'pt with Syria. This paper is followed by
a report by M. Noel Giron of the French Embassy
on a tomb found at Sheykh Fadl in the eastern
deserts, dating from the Old Kingdom and contain-
ing Aramaic inscriptions. These point to a Jewish
settlement so far up in Egypt as early as the reign

of Manasseh, and the mention of Tirhaka shows that
the family went back to eighty years before the fall

of Jerusalem. Their natural familiarity with Greek
words, objects and thoughts through the Greek camp
of Tahpenes throws strong light on the criticism of

the prophetic books.

The Chinese Junk and Sampan.—At the ninth
Indian Science Congress, the proceedings of which
are reported in the Journal of the Asiatic Society of

Bengal, New Series, vol. xviii., 1922, No. 6, Mr. J.
Horneli, comparing the Chinese junk and sampan,
concludes that the sampan is ultimately derived from
a modification of the double canoe in u.se until com-
paratively recently for sea work throughout Polynesia,

and in a simple form still employed on inland waters
in India, and that the junk is in turn a development
of the sampan type. The truncate transom bow and
stern of the sampan probably represent cross planking
fitted between the bows and sterns of the two canoes
forming one double canoe, while the two projections

that curve upwards from the stem of the sampan
appear to be the homologues of the up-curved sterns

of the two hulls in the double-canoe form. In the
some way, the median rudder of the sampan and
the junk and the anchor platform that gives a square-
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bow appearance to the junks are what would be
expected if these crafts developed from two canoe
hulls joined together by a planked deck platform.
The facts point to the range of the sea-going double
canoe having extended in former days to India and
China, the inventors and users being the ancestors of
the present Polynesian race, who probably occupied
the maritime districts of China at the time the Chinese
left their original homeland in north-east Central Asia.

Cattle and Excitement from Blood.—In the
Psychological Review (Vol. 30, No. 5) Prof. G. M.
Stratton gives a very interesting account of his
attempt to verify a popular belief. It is widely held
that cattle react powerfully and perhaps instinctively
to blood, and to get definite expression of this view
from persons accustomed to observing cattle, he ob-
tained testimony from a large number of cattlemen.
They all replied to the effect that nothing else is so
irritating or exciting to cattle as the smell of blood.
As to the kind of emotion aroused, there was less

unanimity, some ascribing it to anger, others to fear,

aversion, or curiosity. The reports, however, were
quite clear that blood did have a marked emotional
effect. To determine the truth of these views, ex-
periments were carefully conducted on cattle in the
Berkeley Hills. Both cow's and horse's blood were
used under careful experimental conditions. The
experiments proved, however, more exciting to the
experimenters than to the cattle. In general, the
observations showed that while individual cattle dis-

played mild interest, there was little of that excite-
ment spoken of by the cattlemen, no herd-seizure of
alarm or rage. The author concludes, not that the
cattlemen had no grounds for their belief, but that
they were wrong in ascribing the excitement to blood
alone ; when excitement occurred it was probably
due to tlie presence of blood in union with other
factors

—

e.g. with cries of pain, or with the sight of
wounded cattle. He believes that the reaction of
cattle to blood, and probably of human beings too,

is less of a native physiological reflex than is commonly
thought, being largely influenced by special experi-
ence.

An Artificial Plant Cell.—Dr. D. T. Macdougal
has found an interesting method of attack upon the
problem of the permeability of the plant cell and the
factors that cause it to vary (Proc. Amer. Phil. Soc,
vol. 62, pp. 1-25, 1923). He converts a Soxhlet
extraction thimble into a semi-permeable cell by
impregnating the cellulose with various substances
analogous to those entering into the composition of
the natural plasma membrane and plant wall, such
as pectin, agar, lecithin, etc. Subsequently the rate
of endosmose of such cells is noted when they are
filled with sugar solution and immersed in external
solution containing different salts. The rate of entry
of these salts into such cells can be followed by con-
ductivity measurements ; the exosmosis of sugar can
also be estimated (]uantitatively. Potassium ions
show a high rate of penetration mto such cells, with
very little action on the colloid in the wall ; calcium,
on the other hand, penetrates least, but exerts a
powerful aggregating effect upon some of the colloids.

The rate of endosmose into the artificial cell increases
as the permeability is lessened, and is thus usually
most vigorous when immersed in the solution of a
calcium salt.

Oils from Indian Plants.—The Indian Institute
of Science, Bangalore, continues to publish in its

Journal, under the editorship of Dr. M. O. Foster, the
results of the examination of the natural products of



670 NATURE [November 3, 1923

India. Among recent papers may be noletl two from

the Department of General and Organic Chemistry,

namely : (i) a report n|X>n caahew kernel oil by C. K.

Patel.'J. J.
Sudlxfrough. and H. E. Watson (vol. vi,

part t>). I'he cashew nut is the fruit of Anacardium

occiUtntale. l.iim.. an evergreen tree indigenous to

S. and Central America, now cultivated in India.

The nut contains some 42 per cent, of oil, but has not

Iwcn nnich used as a source of oil, because of its ready

sale for dessert and for use in the preparation of nut

chocolate. (2) Hongay oil, extracted from the seeds

of one of the commonest of Indian trees, Pongatnia

glabra, Vent., is u.sed in Hindu medicine for the

treatment of skin diseases ; the oil has been fully

reportetl upon by R. D. Desai, J. J. Sudlwrough, and

H. E. Watson (vol. vi. part 5). From the Bio-

chemical Department appears a paper by Gilbert J.

Fowler and Talwar Dinanath (vol. vi. part 7) upon

the production of sugar during the ripening of the

fruit of Bassia longifolia. The seeds of this plant

are used for oil, and the authors point out, as possibly

of commercial significance, that, if the fruit is gathered

and stored a few days under suitable conditions,

sufficient sugar may be found in the pulp after re-

moval of the seeds to make this waste product avail-

able as a source of alcohol upon fermentation.

Soil Acidity and Light Intensity.—In a pam-
phlet published by the Cambridge University Press

entitled " Studies in Soil Acidity—the Importance

of the Light Factor," Mr. J. L. Sager gives an account

of ecological studies carried out in the Alpine Labora-

tory of "La Linnaea," Valois, Switzerland. Soil

samples were taken near the roots of dominant plants

in and around the forests of a district characterised by
gneiss, granite, and schists. Hydrogen ion concen-

tration measurements were made by the colorimetric

method on extracts prepared by shaking the soil with

water and filtering after standing for thirty minutes.

Tables of Ph values, dominant plants and amount of

shade show that several plants, usually described as

calcicole, are not confined to the alkaline soils and also

bring out a correlation between soil acidity and light

intensity. The acidity of the soil steadily decreases

on passing from the deep shade of the spruce forest,

through the lesser shade of the larch forest, to the

open ; whilst the soils exposed to the scorching sun

at still higher altitudes above the forests are only

slightly acid. Cases of high acidity with high light

.intensity occur only where the soil is badly aerated or

frequently waterlogged. The author advances the

hypothesis that light is able to lessen the acidity of the

soil.

Species-crosses in Cochlearia.—The condition

of polyploidy, or species with one or more extra sets

of chromosomes, is being found with surprising

frequency in plant genera. The latest case of the

kind is described by Mr. M. B. Crane and Miss A. E.

Gairdner {Journ. Genetics, vol. 13, No. 2) in species

of Cochlearia. They find that C. officinalis and
C. alpina have 28 chromosomes, C. danica 42, and
C. anglica 49-50, all the numbers being thus multiples

of 7. They have also made crosses between the

various species, with interesting results that are as

yet incomplete. The range of variation of the Fg
offspring is in some cases greater than the combined
ranges of the parents. The interesting condition is

disclosed that the forms with higher chromosome
number do not have larger nuclei, and there is some
indication that the higher numbers have arisen

through some process of fragmentation or transverse

fission. Further investigation will lead to a more
complete analysis of the changes involved. This is

also the beginning of a valuable and much-needed
increase in our knowledge of species-hybrids.
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The Molluscan < ulptaria.— In west and
south-west Africa ti ;iid a small but beaTjtifn!

little genus of land <:ril.)ed by L. 1

in 1855 under the ; ^ria. This h;i

recently proved auutouucail) by Dr. E. I

{Arch. Molluskenk., iq23. No. 4) to belong to
the more primii "icoids, the En^
tida;. A con >ti of these
which was mati<- i>y .>ir i'. iv. 1-ramcs when hcr\ing
with the Northern Force in the campaign in German
South-west Africa in 1914-15, havmg b' • ' '

with other material in the hands of Mr. H. '

he has been able to give a monographic
the genus (Ann. Natal Mus. vol. v.). Tliree new
species are described, briiu'iiiL' the total hd to cii'lit an<i

the whole are carefully
with excellent figures dr. I

Standard Inductance Coils.—The Bureau of

Standards has Issued a leaflet giving detail«-'i mvin,,

tions for the construction of a series of ^

inductance coils suitable for laborat(jr\

The series of "inductors," 17 in nun
designed to cover the approximate in-

of 8 to 5000 microhenries. Each sucxessive cod
arranged in order of magnitude and beginning with
the smallest has 50 per cent, greater inductanc •

the preceding coil. Very little mechanical
required to make these coils. It is a real step .;.

advance when you can give instructions at once to .1

mechanical assistant to make coils of any specifieti

inductance. These coils in conjunction w^ith a

variable air condenser form a very accurate and '

worthy wavemeter. Full working diagrams arr

and the costs for material and labour are ver>

To those who remember the difficulties of me.i

or calculating small inductances twenty year;^ .i^-.

the ease with which standard inductances, even those
which have to be used with high frequence .-nrr,.Mf

can now be constructed, is wonderful.

Interferometer Experiments in AcoL^.ll

Gravitation.—The Carnegie Institution of W.
ton issues as Publication 5so. 310 a rep>ort b\ . lu.
Carl Barus on further expjeriments in which the inter-

ferometer is used for the measurement of very small
quantities. These are in the main a development of

the acoustic investigations with the pin-hole probe
already described in Publication No. 310, 192 1.

Pressure variations at a node are converted into

static pressures through the intervention of the

pin-hole and measured at a mercury U-gauge, read

by displacement interferometry. The pin-hole prolw
responds effectively to nodes in organ-pi|>es. but

ignores the antinodes. With a device so sensitive to

nodal regions the construction of a pin-hole resonator

suggested itself. Great difficulty was encountered
in the construction of the pin-hole. Both the size

and the slope of the walls are critical. A salient pin-

hole generates acoustic pressure, a re-entrant pin-hole

acoustic dilatation, and there is neutral behaviour
between the two. Within its restricted field the pin-

hole resonator serves admirably for the acoustic

survey of the interior of a room in which an organ
pipe is sounding. If the phenomena were visible, the

room would probably have the stratified appearance
of a vacuum-tube stimulated by electric discharge

For a given position of the pipe, nodal regions alter

nate with anti-nodal regions, quite irregular in dis

tribution but none the less fixed in position. An
account is given also of work on gra\-itation, in which
an endeavour is made to ascertain with what accuracy

the constant may be found in a self-contained

apparatus under ordinary laboratory- conditions.

The results are encouraging, but the experiments are

not yet completed.



November 3, 1923] NA TURE 671

Physical Chemistry and Physiology at the British Association.

Interfacial Phenomena.

T N the Physiology Section, at the recent meeting of
*• the British Association at Liverpool, important
commxunications on this subject were given by Prof.
W. Ramsden and collaborators, and some remarkably
pretty demonstrations were shown.

Mr. J. R. Bruce and Prof. W. Ramsden showed that
egg-albumin became irreversibly coagulated at the
gas-water surface, even when all such mechanical
disturbances as could compress the adsorbed protein
film laterally were strictly excluded. The solubility

or insolubility of the adsorptum was ascertained in
situ by subjecting the rigid adsorption surface to
three different treatments :— (i) it was washed from
below with large volumes of water

; (2) bile salt was
introduced into the depths of the underlying solution

;

(3) it was made continuous with a surrounding sur-

face of water maintained in a clean condition and of
full normal surface-tension. If the surface rigidity

persisted, it was argued that the adsorbed protein
liad lost its initial solubility. It was concluded that
with egg - albumin coagulation took place by the
catalytic influence of surface - conditions, and that
gross mechanical factors played no essential part,

—

" mechanical surface coagula " should be termed
" mas.sed surface coagula."
True coagulation was a dehydrating condensation

of the amino and carboxyl groups of large numbers of

neighbouring protein molecules. Metaprotein forma-
tion was a precisely similar condensation of a rela-

tively small number of molecules. The size of the
complexes formed depended mainly on the concentra-
tion of the protein at the time when the reacting
groups were activated. Protein adsorbed at a
gas/water interface was highly concentrated and the
denaturation which followed resulted therefore in

the production of coagulated protein. It was also

shown (by method 3) that egg -albumin, fibrinogen
and edestin became irreversibly coagulated within less

than five seconds of attaining a gas-water surface.

Mr. J. Brooks and Prof. W. Ramsden showed that
interfaces between water and benzene or water and
paraffin in the presence of various emulsifying soluble
solids were in some cases mobile, in others rigid. The
existence of such mobility showed that Bancroft's
theory that stabilisation of emulsions was effected by
a continuous emulsifying shell with two different

surface tensions on its two faces was in need of

important modification.

In cases where the emulsifying substance consisted
of insoluble solids in fine suspension, evidence was
given thn* '' " ' ';icf factor determining which of the
two li(]iii 10 dispersed in the other was the
angle oi . .....i.. formed between the liquid-liquid

interfaces and the sides of discrete solid particles.

Methods were given for ascertaining in which of the
two liquids the angle of contact was obtuse, and it

was found that in every case it was this liquid which
became dispersed in the other.

The demonstrations, given by Prof. W. Ramsden
and Miss A. Mackenzie, to illustrate experiments on
surface-films, were very beautiful. One simple ex-
periment to illustrate the rigidity of surface-films in

certain cases can easily be repeated by any one : a
light magnet is floated on the surface of a saponin
solution, and an ordinary pivoted magnetic needle
immersed in the same solution. On bringing a
magnet near to the vessel, the surface magnet
remains stationaiy, while the immersed one follows

the movements of the magnet outside just as readily

as it would do in air.
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As Prof. Donnan pointed out in his presidential
address to the Section of Chemistr>^ many substances
spread on water surfaces to a stable film, one molecule
thick. All the molecules appear to be oriented
parallel to one another and perpendicular to the
surface. Mr. N. K. Adam, who has employed this
method for the determination of the cross-sectional
area of molecules, gave a demonstration at the
scientific soiree of the method of procedure. He has
been able further to show that these surface films
possess, according to the conditions, the properties of
solids, liquids, or gases, a fact of the greatest theoretical
significance.

The Properties of Membranes.

A joint discussion on " The Physical Chemistry of
Membranes in Relation to Physiological Science "'was
held by the Chemistry and Physiology Sections, and
was opened by Prof. H. E. Roaf. A membrane was
defined as a structure separating two phases ; it

might be semi-permeable or show permeability of
varying grade, and the presence of the membrane
made it necessary to consider the po.ssibility of the
occurrence of filtration, osmosis, electro-endosmosis,
and other related phenomena, for the membrane
limited diffusion and allowed differences of concentra-
tion of solutes on its two sides, giving rise to various
osmotic and electrical phenomena. Physiology was
largely concerned with the problem of the passage
of material across physiological membranes : as
example of these the lungs, intestine, kidney, and
salivary gland might be taken.

In the lungs, there appeared to be no certain
evidence that the membranes which had to be tra-
versed by the gases entering and leaving the blood did
anything but slightly hinder diffusion—the state of
equilibrium between blood and air was almost
attained, and oxygen never reached a higher partial
pressure in the blood than in the air, nor did carbon
dioxide ever have a greater pressure in the air of the
alveoli than in the blood. Diffusion was adequate to
explain not only the partial pressures found in blood
and air, but also sufficed to account for the total
amounts of oxygen and carbon dioxide traversing the
membrane under all conditions.
The passage of substances across the membrane of

the intestine offered a much more diflicult problem,
and one towards the solution of which we had made
much less progress, for here many facts seemed to
be in opposition to the view that mere diffusion was
the chief or even an important factor. When the
epithelium was removed from the mucosa of the small
intestine, for example, absorption of its (cm tents into
the blood was slower, not quicker. Again, blood
plasma could be absorbed completely from the lumen
of the bowel into the blood, in spite of the apparent
identity of the contents with the fluid part of the
blood. Finally, when absorption took place from
the bowel, the oxygen usage of the bowel had been
stated to be increased, i.e. more work was being done
by it under these conditions.
The kidney and the salivary gland presented equal

difficulties ; that considerable work was done bv the
kidney in concentrating those blood constituents
which were excreted, was indisputable. Similarly,
the salivary glands could not act by any mere filtra-

tion, because, apart from the chemical differences
between the blood and the saliva, there was the fact
that the pressure reached in the salivary ducts when
the flow was stopped by occlusion was, as Ludwig
showed, much greater tlinn iho mrixiinuiu arterial
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pressure ; one theory \\ ' been advanced to

rv..i:.ii. tlii. w.is tliat th- !« alveolus acted as
ittr.u ted lliiul from the blood, but

1!^ still in somewhat of a dilemma,

s^nic '
'•' tbc red blood corpuscles, api>ear to

linvc II ^t their Hurfaces. but others do not

;

if an auKJ .
uicfl with an intra-vitam dye, the

dve does ix mto the surroumling water when
the surface t)t t!ic aiiurba is punctured.

Prof. F. G. Donnan spoke of membranes from the

physico-chemical aspect, but exhibited a good deal of

sympathy and interest in the biological side of the

•ion, which he described as one of the most
i.int issues concerned with these physico-

i in iiin,al studies. The fact that membranes might be

living structures might alter all physico-chemical con-

ceptions, particularly those based on the study of

states of thermodynamic equilibrium. Living organ-

isms utilised an environment not in such an equili-

brium, were transformers and consumers of free

energy, and environmental eciuilibrium meant non-

activity and eventual death. Energy potentials

might run up in one place and down in another, so

that interpretations would be difficult. After re-

ferring to the thermodynamic aspect of osmotic

pressure. Prof. Donnan reviewed some of the theories

which had been advanced in explanation of the pro-

perties of membranes. The sieve theory, according to

which a semi-permeable membrane acted merely as a

sieve, was rather discredited : some form of adsorp-

tion theory seemed more attractive ; for 1

substance is negatively adsorbed, it will

from the walls of the pore, so that pi;

passes through. As a modification '

various views of ionic adsorption wl.

of explaining many facts. The form.;

holtz double layer on the walls of the
;

explain why the mobility of one ion can
more than that of the other. Different cui
tions of electrolyte on the two sides, or a d;

mobility of ions, would cause a flow by
electro-endosmosis. The alteration effect*

liquid potentials when a membrane wa--

might also Iw explaine<l on similar lines,

paper contributed to the di.scussion by D; ... w. .v.

Pndeaux also dealt with membrane {>otentiaIs con-
sidered as diffusion potentials.) The ttnxln. t <.f ilir-

activities of two ions on either side

permeable to both were the same- :

planation of the facts of membrane •

(Donnan equilibrium), and is of consideral
ance to physiology. The explanation of diifcrciitial

permeability, as given by Meyer and Overton, was
that one of the constituents was soluble in the sut>

stance of the membrane, while the other was not
this view is not acceptable to physical ch<
Also, the suggestion of Clowes, that the rev<

:

phase in a membrane of emulsoid structure niigni
explain a changed permeability of membranes, cannot
be entertained.

Science and Social Service.

THE presidential address delivered by Sir George
H. Knibbs at the New Zealand meeting of the

Australasian Association for the Advancement of

Science in January 1923, entitled " Science and its

Service to Man," reviews the recent advances in the

fields of astronomy, relativity, atomistics, radio-

activity, spectroscopy, and various branches of

chemistry, including biochemistry, metallurgical

chemistry, and a number of technical applications of

synthetic chemistry. There is a brief notice of the

Rutherford - Bohr theory of atomic structure, and
the properties of colloids and of vitamins are dis-

cussed, together with the functions of the ductless

glands, and their relation to human development.
The following extracts from the address are of par-

ticular interest

:

The highest product of civilisation is not the
mere maintenance of man on the planet, but such
maintenance as makes him a student of that vast

universe of which physically he forms so utterly

insignificant a part—a student, developing faculties

by means of which he can appreciate beauty, magni-
ficence, majesty, and, indeed, the whole range of

things spiritually apperceived or intellectually grasped
—a student capable of solving the most apparently
hopeless problems.

Nevertheless, in addition to these intellectual gifts,

the proper study of science may result in im-
portant material advantages. At the same time it

must be recognised that scientific advance has
introduced previously unsuspected dangers ; and
while it is essential that nations which desire to
preserve their independence should study the appli-

cation of science to warfare, the terrible weapons
which modem discovery places in the hands of un-
scrupulous nations, and the devastating nature of

modern warfare, cause one to tremble for the future
history of mankind if means cannot be found to
eliminate the evil. Vital statistics clearly show that,

with the present normal rate of growth of populations,

NO. 2818, VOL. 112]

the world will, in a comparatively short pericxi.

become incapable of supporting its teeming imllions,
in spite of the possibilities of increasing the pro-
ductivity of the soil.

The overspill of dense f>opulations provokes situa-
tions from which apparently there is no escape, for
it involves agreement as to expansion, and the
much-discussed question of birth control has to be
seriously considered. A review of the whole realm
of Nature warns us that there may be no way of
escaping the great issue. May it not be then accepted
that, as long as human nature is what it is now, war
is certain, even if it be not inevitable. The way could
come in peace, but only through a world-wide dis-

cipline, vastly more thoroughgoing than any discipline
we dream of at pre.sent.

The address concludes with a plea for the creation
of a national appreciation of science, for improvement
of scientific education, and for the development of
research.

'

' Our hope is to see a new spirit bom here. No
one knows what lies on the knees of the gods. But
there is something within the mind and heart of
any great people which responds to the dream of
excellence, and inflames when the vision of national
destiny is before it. Our Mother-land has had a
great past. Is its offspring here in southern seas,

illumined by ' the gem |X)inted cross and the blaz-

ing pomp of Orion,' to rise to material, to intel-

lectual, and to moral greatness among earth's
peoples ? If so, the path is strenuous, but glorious.

AU visions of ease and luxury are but opiates, and
lead to destruction. We shall need to gird ourselve>
for the tcisk, and create for ourselves a world where
our sons, knowing something of the splendid mysteries
of the boundless universe, and also of our own little

world, will excel in the art of using to the full the
heritage our nation has given us. Then indeed will

science have rendered noble service to the sons of
Australasia."
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The Frenophone.

A NOVEL .form of telephone receiver, called the
-^^ Frenophone (Fig. i), the invention of Mr. S. G.
Brown, has been exhibited recently at the Royal
Society conversaziones and at the Exhibition of

Scientific Apparatus held in connexion wdth the
British Association meeting at Liverpool. Its chief

feature is the amplification of weak signals to great
loudness without loss of purity in the rendering. It

is thus of especial value in wireless telephony, such as
broadcasting, where singing and orchestral music must
be faithfully reproduced without the sort of distortion

associated with inferior gramophones.
This novel " loud speaker " depends for its opera-

tion upon the high degree of friction existing between
a moving surface of optical glass and a pad of cork

Fk;. I.—The Frenophuiic. In.sti, enlarged view of the revolving
glass disk with cork friction pad.

or similar substance. The coefficient of friction,

especially when the glass surface has been lightly

treated with a tacky compound, is so high that very
slight changes in a constantly applied pressure be-
tween the pad and glass produce enormous fluctua-

tions in the tangential drag between them.
In practice, the glass surface is made in the form

of a disk revolved slowly by a gramophone clock.

The pad consists of a small steel disk faced with thin

cork. The pad is laid upon the glass, its back being
pressed upon by a light, flexible pin which, in turn,

is fastened to the reed of a Brown telephone head-
piece receiver. The pad is linked by " reins " to the
diaphragm, which is of the usual loud-speaker type,

and is fixed at the base of a trumpet.
Speech currents in the receiver coils actuate the

reed, setting it in vibration. These vibrations, im-
parted to the pad, appear as oscillatory changes of

the steady pressure of the pad on the glass disk.

Corresponding large changes of the pull ot the pad,
by its reins, upon the diaphragm result in great
amplification of the speech emitted from the trumpet.
The great merit of the instrument, as compared
with other forms of loud speaker, is the combination
of loudness with purity ; the .sounds of the various
musical instruments are individualised with absolute
fidelity to the original.

University and Educational Intelligence.

Belfast.—Mr. R. W. Livingstone has been
appointed vice-chancellor of the Queen's University.
Mr. Livingstone, who is tutor and librarian of Corpus
Christi College, Oxford, is the author of various
publications in defence of classical education.

Cambridge.—Mr. E. W. Rice, junior, honorary
chairman of the General Electric Company, Schenec-
tady, New York, has sent on behalf of his board of

directors " a check for five thousand dollars " to Sir

Ernest Rutherford, to use to advance the work over
which he presides. The gift to the Cavendish
Laboratory is in appreciation of the debt which the
General Electric Company owes to the Cavendish
professor and his co-workers in scientific research.

Air. H. C. Levis, chairman of the British Thomson-
Houston Company, has sent a cheque for 250/. for a
similar purpose. These gifts will be used to supple-

ment existing resources for research in the Cavendish
Laboratory.

Mr. M. Dixon, Emmanuel College, has been ap-

pointed senior demonstrator in biochemistry.

Glasgow.—The subject for the essays to be sent
in competition for the Thomson prize in geography
for the session 1923-4 is " Dwellings in Lands of

Equatorial Climate : their Types, Materials, and
Geographical Distribution." The competition is re-

stricted to matriculated students of the university

for the session 1923-4. The latest date for the

receipt of essays is October 20, 1924. Each essay

must be distinguished by two mottoes, accompanied
by a sealed letter bearing on the outside the same
mottoes, and containing a declaration subscribed by
the author that the essay is entirely his own. They
should be sent to the Clerk of the Senate.

London.—Mr. Geoffrey E. Duveen has given the

sum of 10,000/. for the establishment of a University

lectureship in otology.

The title of reader in plant ecology has been con-

ferred on Dr. E. J. Salisbury of University College.

The following doctorates have been conferred :

D.Sc. in Chemistry : Mr. R. Ray (University College),

for a thesis entitled " Studies on Boron and Silica "
;

and E. W. J. Mardles, for a thesis entitled " A Contri-

bution to the Theory of Colloidal Chemistry based on
Studies in the Colloidal Chemistry of Cellulose

Derivatives," and other papers. D.Sc. in Physics :

Mr. H. P. Waran (University College), for a thesis

entitled " Disintegration in Discharge Tubes." D.Sc.

{Economics) : Mr. H. Finer (London School of

Economics), for a thesis entitled " Representative

Government, and a Parliament of Industry."

Manchester.—The following are among the

persons on whom the new chancellor, the Earl of

Crawford and Balcarres, will confer honorary degrees

on the occasion of his installation on November 10 :

Mr. J. G. Adami, vice-chancellor of the University of

Liverpool, Sir James G. Frazer, Sir Arthur Keith, and
Sir Thomas H. Warren.

Oxford.—By the recent death of Dr. A. Rambaut,
the post of Radcliffe observer becomes vacant. It

was in memory of Manuel Johnson, one of Dr.

Rambaut's predecessors, that the Johnson memorial

prize was founded. This prize is usually offered

every four years for an essay on some astronomical

or meteorological subject. It has been awarded this

year to G. M. B. Dobson, Lincoln Cxjlkge.

The Burdett-Coutts scholarship in geology has been

awarded to L. F. A. Edgell. University College.

The Halley lecture for 1924 vvill be delivered by
Prof. John Joly, professor of geology and mineralogy,

Trinity College, Dublin.
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The University of King's College, Windsor. Nova
Scotia, is to be moved to Halifax, A large part of its

buildings was destroyed by fire in 1920, and its work
lias since been carried on with much difficulty in

cramped and unconifortable (quarters. The Carix ^i'-

Corporation of New York will make a large gr.mi

towards the expenses of re-establishing the college at

Halifax, where its work will be carried on in association

with the University of Dalhousie. Its engineering
courses will be discontinued.

In accordance with the terms of the will of the
late Sir Archibald Dawnay, the Royal Institute of

British Architects has awarded one scholarship of

50/, per annum to Mr. R. W. Donaldson (University
of Liverpool), and two scholarships of 25/, per annum
each to Mr. R. H. Turner (University of Liverpool)
and Mr. A. E, Cameron (Architectural Association).
Mr. C. H. Hutton (University of Liverpool), who was
awarded a scholarship of 25/. for 1 922-1923, has been
granted a renewal of his scholarship for 1923-1924.
The scholarships are intended to foster the advanced
study of construction and the improvement generally
of constructional methods and materials and their

influence on design.

A PRIZE fellowship of 1000 Swedish kroner, offered

for research in science by the Swedish Federation of

University Women, has been awarded to an English-
woman, Mrs. Muriel Wheldale Onslow. Mrs. Onslow
is distinguished for her work on the biochemistry
of plants. She has already been an " N " Fellow
of Newnham College, Cambridge, and in 1915 was
awarded a fellowship of the British Federation of
University Women. The Swedish award proves
that the work of British women in science is note-
worthy not only in Great Britain but also in com-
petition with that of other scientific workers, for the
fellowship was open to the university women of
eighteen countries,

A LIST of qualifications for teachers in technical
schools recognised by the Burnham Committee for
salary purposes as equivalent to a degree has been
approved by the Board of Education, and has recently
been issued as Appendix III. to the Report of the
Standing Joint Committee on Salaries for Teachers
in Technical Schools. (H,M. Stationery Office

:

Imperial House, Kingsway, London, W.C.2. \d. net.
By post, \\d.) In Section (c) Science and Technology
the following qualifications are accepted :— (i.) Aca-
demic Qualifications : Associate of the Royal College
of Science, London or Ireland, of the City and Guilds
of London Institute, or of the Royal School of Mines ;

(ii.) Membership of Professional Societies : Associate
membership of the Institutions of Civil Engineers,
Mechanical Engineers, or Electrical Engineers, pro-
vided that the Associate Membership Examination
has been passed, and that three years' engineering
experience after the age of 21 is reckoned as part of
the qualification ; associateship of the Institute of
Chemistry, provided that the Institute's Examination
for Associateship has been passed ; and membership
of the Pharmaceutical Society and Pharmaceutical
Chemist, provided that the Qualifying and Major
Examinations have been passed, and followed by
three years' professional experience

;
(iii.) Miscel-

laneous : Whitvvorth scholarship if gained between
1887 and 1922 ; and the first-class Collier\' Managers'
Certificate if the holder has three years' industrial
experience after the age of 21, and has also obtained
the diploma of a recognised mining college. This list

may be modified from time to time, and qualifications
not included can be submitted to the Board of Educa-
tion by Local Authorities for approval,
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Societies and Academies.

Paris,

Academy of Sciences, October 8.—M. AiiMi.

in the chair — A. Lacroix : Notice on P, Klic '

The greater part of Colin's life was spent in X.

gascar, where his work in geodesy, meteorology, and
magnetism formed the foundation of all subM*<iuciit

work in these subjects in the island.—Jean ?
Radio-chemistry of fluorescence. The tho<^(r\

oped in an earlier communication is moditi'
with the ttbservation that in certain cases
cent body may enter into chemical combii. :ii

the solvent (glycerol) or with oxygen. Tl. .^.c

of temperature on photo-chemical reactions is also
investigated.—Ch,Dep6ret, F, Arcelin, and L, Mayet:
The discovery of fossil remains of man of the Auri-
gnacian age at So!utr6 (Sa6ne-ct-Loire). 1 hrce com-
plete skeletons were discovered in positions which
definitely prove burial. Drawings of rh<' three
skulls, with descriptions, are given. The men
belonged to the Cro-Magnon race, Aurignacian period,
but differ in some respects from the Cro-^' •""'•" ^ ni

V6z6re and Grimaldi,—Alex. V^ronnet : i

tion of planetary systems and stellar ..

R. Fortrat and P. Dejean : An attempt to coi

a bobbin without iron giving intense magnetic
The solenoid was constructed of wires of electrolytic

copjjcr, rectangular in section, cooled by a rapid
current of water. The apparatus as made could
carry a current of 4740 amperes and absorbed 277
kilowatts, A field of more than 40,000 gauss was
obtainable,— Louis de Broglie : Quanta, the kinetic
theory of gases and Fermat's principle.—L. P, Clerc :

A question of photographic persi>ective.—Albert
Portevin : Remarks concerning the relation between
Young's modulus and the atomic volume. The
equation expressing the relation between Y'oung's
modulus, the density and the atomic mass given in

a recent communication by Th, Peczalski is identical

with results arrived at by Fesserden in 1892. There
is approximate agreement between the formula and
experiment for certain metals, but for others, notably
rhodium, tantalum, and tungsten, there are wide
discrepancies, tungsten, for example, giving 42*2 as

the modulus against 8-o calculated.—P. Vaillant

:

The influence of small variations of temperature on
the conductivity of sohd salts and the role of the
humidity in this phenomenon. The results of the
experiments described lead to the conclusion that in

sohd salts the electrical conductivity is largely

superficial and due to a particular condition of the
surface layer. This accounts for the marked influence

of traces of moisture on the obserx'ed conductivities,

—V, Sorrel : Polarisation capacities with alternating

currents.—Marc Bridel : Biochemical study on the
composition of Monotropa hypopitys. Isolation of a
new methyl salicylate glucoside, monotropitine. The
extracts of this plant contain two glucosides, mono-
tropeine and monotropitine, the latter being new :

they are readily separated by their different solu-

bilities in acetic ester. The new glucoside, mono-
tropitine. has been isolated in the pure, crystalline

state. Some ph^'sical and chemical properties are

given : it does not appear to be identical with
gaultherine.—Rene Wurmser : Energy yield and
chlorophyll assimilation.—A. Maige : Remarks con-
cerning the formation and digestion of starch in

plant cells. The theon,- best in accord with known
facts on the formation and digestion of starch in

plants consists in regarding these two phenomena as
due to entirely distinct catah^c actions.—G. Truffaut
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and N. Bezssonoff : The influence of the sugar con-
centration of the media on the activity of nitrogen
fixing bacteria. Both for the development of the
aerobic baciUi in a non-nitrogenous medium and for
the fixation of nitrogen in those possessing this
property, low sugar concentrations of the order of
I in 1000 are more advantageous than those usually
employed.—M. Lemoigne : The butyleneglycolhc
fermentation of calcium lactate by bacteria of the
B. subtilis group. The formation of 2-3-butylene-
glycol and acetylmethylcarbinol by the action of
bacteria of the B. subtilis group on calcium lactate
has been proved. The action is slow and difficult

to detect.—H. Barthelemy : The action of water,
common salt, sodium bromide, and calcium chloride
on the spermatozoids of Rana fusca and Biifo
vulgaris.—A. Weber : Does the rupture of the
branchial operculum at the moment of metamorphosis
of Batrachians demonstrate the transmission of an
acquired character ?

Vienna.

Academy of Science, July 12.—R. Wettstein,
president, in the chair.—Fritz Fruchtl : A contribu-
tion to the knowledge of the qualitative and quanti-
tative distribution of Copepoda in the Plankton of the
North Adriatic and of their ectoparasites. The use
of graphic representation in distribution-maps.

—

Gerhard Kirsch and Hans Pettersson : On the
destruction of atoms by a-particles. A study of the
H-particles produced when atoms are destroyed by
swift a-particles. The ranges of the atomic frag-

ments (H-particlcs) are 18 cm. for beryllium, 12 cm.
for silicon, 13 cm. for magnesium in air. The ratio

between the H-particles produced and the number of

a-particles employed is about lo"* for beryllium,
6xio"* for silicon and magnesium.—J. Hepperger :

On the heliocentric velocity of meteors. Theoretical
representation of the relative numbers of the frequency
of meteors. Assuming the heliocentric velocity of

the meteors to amount to 74 km. per second, the
number of meteors per hour ascertained by observa-
tion may be made to agree witli the relative numbers.

—Julius Zellner : Contributions to comparative
phytochemistry. Chemical analysis of the leaves and
flowers of Knautia sylvatica.—Konstantia Piiringer :

Chemical analysis of the leaves and flowers of Cham-
(snerion angustifolittm. Quantitative determinations
show agreement in constitution for leaves and
flowers.—Chaja Feinberg, Johann Herrmann, I^o-
poldine Rogelsperger, and Julius Zellner : Chemical
analysis of the bark of Acer campesire, Corylus
Avellana, and Alnus incana.—Josef Einleger,

Jolanthe Fischer, and Julius Zellner : Chemistry'
of heterotrophic Phanerogam ia. Loranthus was
chemically analysed for the first time. Elements
have been found in Viscum not previously recog-

nised.—Hans Przibram (i) : A critique of the trans-
plantation experiments made by R, G. Harrison.
The rudiments of the anterior limbs of axolotl
embryos, if excised and implanted in the same or
neighbouring situations upside down (with dorsal
and ventral surfaces reversed), develop into extremi-
ties which have the symmetry of limbs belonging to

the opposite side of the body. These experiments
do not prove a change of the upper side of the rudi-

ment into an under side by the influence of the body
;i.s a whole. It is an inversion of the polarity of the
extremities, which grow proximally instead of distally.

The inversely tran.splantcd rudiment is impeded m
the original direction of its growth by the adjacent
l)arts of the body. (2) The causes of animal colour-
ing. The presence of " dopa "

(3, 4-dioxyphcnyl-
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alanin) in the cocoons of night-butterflies and saw-
flies causes spontaneous formation of melanine when
water is admitted. Wliile in the case of day-butter-
flies the sensitiveness to light of the tyrosinase-
ferment plays a part in the adaptation to the bright-

ness of the background, the adaptation of the night-
butterflies is caused by the degree of moisture. The
cocoons acquire a dark colouring on a moist, dark
background.—Alfred Ehrenpreis (i) : Curvature of the
neck of the larva when the animal pole of the ovum
of Triton alpestris, Laur., has been punctured. By
puncturing the animal pole of fertilised, but still un-
segmentated, ova of Triton alpestris, Laur., Przi-

bram 's hypothesis has been confirmed that the
prospective signification of the animal half of the
ovum is in tlie formation of dorsal parts of the
embryo. An animal developed so far as to form a
larva, after puncture had its head bent dorsally at

almost a right angle, owing to a deep indentation
in the neck due to the puncture. (2) Transplantation
of the sperm of full-grown Urodelaj. Successful
transplantation of the whole sperm of Triton Cristatus,

Laur., by the autophorous method of Przibram.
The transplanted spermatozoa were in good condition

even four months after the operation ; their functions

were normal. The formation of the spermatophore
was completed in eighteen days.—August Jellinek

and Theodor Koppanyi : Mental capacity of rats

with an injured brain. Kinaesthetic and optical

experiments in training rats, the cortex of the cere-

brum of which had been destroyed by thermo-
cautery, proved that the associative memory of the
rats is to a very large extent independent of the cortex

of the cerebrum.—Sato Kunio and Leonore Brecher :

The causes of animal colouring. In vertebrates it is

probably the tyrosine in the teguments and dermal
coverings that supplies the chromogen. " Dopa,"
as the element of pigment formation, could not be
found in fish, birds, and mammalia.—Leonore
Brecher and Ferdinand Winkler : The agreement of

positive and negative " dopa "-reactions both in

frozen sections and extracts. Frozen sections of rats'

eyes, of the scalp of dark-haired men, of the chrysalis

of Vanessa urticcB, and the cocoon Bombix mori did

not show any " dopa " reaction ;
" dopa " was found,

however, both in frozen sections of the cocoons of

Saturnia pavonia and Erigaster lanestris and in their

extracts.—Walter Finkler : (i) Reflex action to

absence of moisture of the marsh toad, Bombinator
igneus, Laur. On dry, clayey soil the toad remains
stationary ; the hind-legs only make an irregular

alternating movement, which is a reflex action,

probably in order to save itself from drying up and
to get to the deeper, moister layers of earth. On
dry ground the toads also lose the reflex of turning

round. (2) The influence of external factors on the

colour of the iris of marsh toads, Bombinator igneus,

I^ur. The golden colour of the iris of animals kept

on moist ground or moss does not change. The iris

of toads kept in aquaria becomes whitish when they

are illuminated by a mirror from below ; the iris

acquires a green metallic lustre when the animal is

kept on dry ground. Wlien no light is admitted the

iris does not change its colour. (3) Experimental
variation of the colour of the skin of toads, Bom-
binator igneus, Laur., and Bombinator pachypus, Br.

If the upland toad is kept on dry clay, light green

spots appear on its back, resembling those of the

marsh toad. Grey marsh toads turn green on moist

clay ; when kept in water and illuminated from

beneath, a golden colouring with a metallic lustre

appears on the two parotids, reminding one of the

bronze metallic lustre of the ground-colour found in

upland toads.
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Diary of Societies.

MONDAY, November S.

HovAi. A.-^iHoNOMiCAi, SotMF.Tv, at 6.—Qeophyglcal Discussion: Tiirbu-
Ifnce in Tidal HotiouH : Prof. J. Proudman, G. I. Taylor, and Dr. H.
Jfffreys (Chairman, Dr. H. I.ianib).

KoYAt Institution or Qrrat Uritain, at 5.—General Monthly Meeting.
.Society or Enoinebrr, Ino. (at Geological Hociety), at 5.80.—W.-^Lee:

Lubrication.
Institute or Transport (Annual General Meeting) (at Institution of

Electrical Engineers), at 6.80.—T. Salltleld : A Transport Adventure
in Persia.

Institution or Blbctrical Engineers (Informal Meeting), at 7.—Dr. A.
Uussell and others : Discussions on Engineering Training.

Akistotklian Society (at University of London Club), at 8.— Prof. T. P.

Nuiin : Scientittc Objects and Common - Sense Things (Presidential
Addn>s8).

Society or Chemical Industry (London Section) (at Chemical Society),

at 8.— Dr. O. W. Monier-Williams : The Use of Hydrogen Cyanide for
the Fumigation Of Ships.

Royal Institute or British Architects (at 1 Wimpolo Street), at
8.30.—Presidential Address.

Royal Gbooraphicai. Society (at JEolian Hall), at 8.30.—Col. J. C. B.
Statham : From Mossamedes to the Victoria Falls.

TUESDAY, November 6.

Institute of Hygiene, at 8.30.—Dr. J. Fenton : Preservatives and
Adulterants in Foods.

Royal College or Physicians of London, at 5.—Dr. 0. J. Singer : The
History of Anatomy (FitzPatrlck Lectures) (1).

MiNERALOGicAi. SOCIETY (at Geological Society of London) (Anniversary),
•t 5.80.— Dr. L. J. Spencer : Euclase and Platinum from Diamond
Washings in British Guiana.—H. E. Buckley : The Anomalous Optical
Properties of Freshly Prepared Mixed Crystals of Seignette Salt-
Col. N. T. Belaiew: The Genesis of Widmanstatten Structure iu
Meteorites and Terrestrial Alloys.— Prof. L. R. Wilberforce: Illustra-
tion and Detection of Inclin«d and Horizontal Dispersion in Bi-axial
Crystals.—A. Russell : The Occurrence of the Rare Mineral Nadorite
In Cornwall, and of Beraunite (Kleonorite) in Co. Cork, Ireland.—A. F.
Hallimond and F. R. Ennos : Moravite from North Wales.—Dr. G. T.
Prior : The Chemical Composition of the A.shdon Meteorite.

Zoological Society of London, at 6.30.—F. A. Mitchell-Hedges : The
Primeval Jungle of Panama.—G. H. Goldfinch : Notes on the African
Crested Rat (lA>phiomys imhavsi).—li. G. Jackson : A Revision of the
Isopod Genus lAgidium Brandt (Crustacea).— I. G. S. Montagu : Some
Mammals from Jugo-Slavia.- 1. G. S. Montagu and Grace Pickford

:

The Guernsey CrocidHm.—Miyor S. S. Flower : Additions to the Snake
Fauna of Egypt—S. Hirst: Some New or Little-known Species of
Acari.—Dr. C. F. Sonntag : The Pelvic Muscles and Generative Organs
of the Male Chimpanzee.

Institution or Civil Encineeks, at 6.—Sir Charles Langbridge Morgan

:

Presidential Inau^'ural Address and presentation of Medals.
Institution or Marine Engineers, Inc., at 6.30.— R. J. McLeod and T.
Calderwood : Gear Cutting.

Royal Photographic Society of Great Britain, at 7.—J. D. Johnston

:

Pn-sidential Address.
Royal Anthropological Institute, at 8.15.—Miss M. A. Murray:
Excavations in Malta.

Rontoen Society (at Institution of Electrical Emtineers), at 8.15.—
Sir Oliver J. Lodge : X-rays and the Atom (Presidential Address).

WEDNESDAY, November 7.

Geological Society or London, at 6.30.—The late R W. Hooley: The
Skeleton of Iguinoion ather/ieUUiisU sp. nov., from the Wealden Shales
of Atherfield (Isle of Wight) (read by Dr. A. Smith Woodward).-Prof.
8. H. Reynolds : The Igneous Rocks of the Tortworth Inlier.

Institution of Electrical Engineers (Wireless Section), at 6.—E. H.
Shaughnessy : Chairman's Inaugural Address.

lN«rtnrno»orH>ATi9«» AMI* Vkxtila
riul,. ('.ivciitrk- Mrf<-t> at 7.— F. ti. ..-.,-,. ,
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I '<r LoMooM. at 7.
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A
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:

.! U. fruit : T)M UoM«BwtT»' ttkiD T«rt
f"f ' I xitnrmiBatkMi of NitroRia In Coal.—J. C.
Thrv».. . i... i i^*d In WatM-and Urtne.

lioYAL tktciKTT ow Akt*, at B.— Lord Akkwith : BxhibiUona.

TUOSSDAT, NovKMaKR H.

Royal Society, at 4.80.—A. & Fbrkta: SttidlM on tba 8«x.ratio sad
Itelnl.'I ni.rii)rM.-ri»- Fn Ul n»!»rovi<-«»ion in Mic*— R. A. FUlwr: Tha
Inil b« read In Utia only.)
D. 1 ci/*»i*ij.

HovAi ',. Dr. C. J. SiBgar:
Til.- i

RovA' w. o. Spwoar:
Mil i«haw Laetora).

Chili :^kUtui4s), at <L—Dr. Jaaala
Wl,

Chemi .rii.al KiiL'iii<-4-r<ii. at • Dr.
J. II. J.»i.»: Vi.

Inhiituie or Mei > of Mlnan),
at 8.— Dr. \V. H. , s ,i..|.-rrtiiiii

Metallurgy.

FRIDAY, NovEiifiii

Royal Ahtronomi< al Sf>cirrv, at 5.— Dr. J. H. ' '•'
. -;.

and Structure of PlaneUr)- Nebuhi-.—8. R. I'iki' f

Fttint Images by Fogging.—W. M, Smiit- 1

Faint Star near 17 Caiudopelit-.— B. I

tion in Short Grating S)>ectra and O
of Si)ectral Type and Absoln"- M .

Yielding of the Earth.—Sir

Anomaly in a Newton -Er
Problems.—W. F. Denning: , , »,, . il. i. ,,, ,,^.,,,j

Stationar>- observed at lii '•) Uauiant Points of
Meteors, 1912-1028. -W. 8. I n between Visual Star
Colours and Spectral Clas8H>«. — , . ii. .-.^,. , . ., IroubleaoaMSyataiBaUe
Error.—Roy. Obs. Greenwich : Mean Areas and HaUographie Latitodaa
of Sunspots in the year 1S>22.

Physical Society of London (at Imperial (College of Science and
Technology), at 5.— Dr. A. Ferguson : The Meavurcinent of the Surface
Tension of a Small Quantity of Liquid.— Prof. .A. I,. Narayan : The
Scattering of Light by C*rbon I'' '• '•"-

' ' ' n.<»

Organic Vapours.— Sir Richard I ;

Experiments with Models for the i:

Royal Photographic Society or Gkcat iJRiTAiN, ai ,. -rcr .\;-xaiider

C. Houston : The Application of Photography to the Problems affecting
Water Supply.

Junior Institution of Bnoineers, at 7.80.—Dr. C. E. K. Mees : Amateur
Cinematography.

PUBLIC LKCTURKS.
SATURDAY, November 8.

Horniman Mnsitm (Forest Hill), at S.SO.—Dr. C A. Raiain : Volcanoes.

MONDA Y, November 5.

University Collkok, at 5.—J. W. Jeaffreson : The Analj'si.^ of Btareaa-

Accent by the Methods of Experimental Phonetics.
Victoria League (at 22 Eccleston Square), at 5.— Lt.-Col. M. C. Nangle

:

Burma.
TUESDAY, November 6.

University College, at 5.30.—J. H. Helweg : l>aily Life in the xvith
Century as depicted by the Historian, Troels-Lund. (Succeeding
Lectures on November 13, 20, 27, December 4 and 11.)

WEDNESDAY, November 7.

Royal Institute or Public Health, at 4.—W. A. Bnllough : ProUema
of Health Science in Rural Districts.

University College, at 5.30.—J. C GrOndahl : Tlie Work of Henrik
Wergeland : Creation and Man. (Succeeding Lecturea on November 14,

21, 28, December 5 and 12.)

THURSDAY, November 8.

Guy's Hospital Medical School, at 5.8a—Prof. E. W. Hey Groves

:

The Treatment of Injuries of the Long Bones produced by Accident or
Disease. (Succeeding Lectures on November '.', 12, and 13.)

University College, at 5.30.-Chevalier T. Sambucetti : Italy and
Europe (League of Nations Union Lecture.)

FRIDAY, November 9.

Univeb-sity College, at 5.15.—Prof. J. C. Drummond : Vitamins.

Kino's College, London, at 5.30.—C E. M. Jo-id : The PhiloMpbical
Back};round of Music and Poetry : (1) The Function of Poetr)-.

University College, at 5.30.— R. H. Hooker: Tlie Effect of the Weather
on the Crops (Jevons Memorial Lectures). (Succeeding Lectures on
November 16, '-•3, and 30.)

Royal Society or Arts, at 8.—Major H. Barnes : Hygiene and Archi-

tecture : (1) Preventive Hygiene : Health and Town-Planning (Chadwick
Lectures).

SATURDA Y, Novem ber 10.

Horniman Museum (Forest Hill), at 3.80 —Dr. H. S. Harriaon : Fashion

among Savages.
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The Imperial Institute and the Develop-

ment of Overseas Resources.

THE Imperial Economic Cofifcrence has approved

a scheme whereby the Imperial Institute is to

be reconstituted ; a representative of the Department

of Scientific and Industrial Research is to be one of a

committee of three appointed to see that the Institute

laboratories limit their work to preliminary inquiries,

and the Galleries are to be closed; in spite of the protest

of New Zealand, on the score of economy. The detailed

account which has just been issued by the Imperial

Institute (Bulletin of the Imperial Institute, vol. xxi.,

No. I, pp. iv + 289, price 35. 6</.) of its work in recent

years has been published at a very convenient time. The

Institute was founded in 1887, but until 1903 the work

for which it was established was subordinated to the

effort to run it as a social club attached to a ballet. It

was reorganised in 1903, and in that year it began the

publication of its quarterly Bulletin, which now has a

circulation of 3000 copies, and also issued the first report

by its Mineral Surveys. Its efforts then to undertake

the work for which it was founded were handicapped

by restrictions, burdens, and prejudices inherited from

the former regime. The Institute has, however, been

steadily surmounting these difficulties and building up

an organisation by which to help the utilisation of the

varied materials still lying unused in the Empire Over-

seas. It works by three main branches. Its Depart-

ment of Scientific and Technical Research investigates

all kinds of raw materials and advises as to their

profitable employment. Its Intelligence Department

gives information and advice, and is aided by com-

mittees of commercial, technical, and scientific experts,

which deal with raw materials, silk production, rubber

research, timber, and the mineral resources of the

Empire. The extensive museum attractively displays

the chief raw materials and illustrates the geographical

conditions under which they are produced and the

processes by which they are utilised.

The work already achieved by the Institute is clearly

of high value. The discovery of the Udi coalfield by

one of its Mineral Surveys would alone repay all the

expenditure on the Institute ; for that coalfield, in the

event of any serious war in north-west Africa, would

be invaluable in the defence of our colonies there, and

it will probably develop into a coaling station of high

importance from its position on the tropical Atlantic.

The discover)' of the monazite sands of Ceylon has

destroyed the former German monopoly based on

Brazilian material. Several of the Mineral Surveys

organised by the Institute have now passed away

from it, as they have developed into independent

geological surveys.

As to other natural products, investigations in the
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Institute laborutoric* or carried on elsewhere have

removed from Indian liecswax the suspicion of adultera-

tion that had arisen owing to its varied natural com-

position. The Institute has helped to render tobacco

one of the chief crops of Nyasaland. It has shown

why Indian l)arlcy to be serviceable for malting must

be shipped from Calcutta by May and from Bombay by

June. It has further helped India and the medical

world by destroying the former monopolies held by

Russia in santonin and by Germany in thymol. It has

shown that for many purposes the kapok of India can

be used instead of that yielded by a diflferent tree from

Java. It has assisted British Africa and the tanning

industry by showing the value of the sant seeds of the

Sudan and by finding British markets for South African

wattle. Its work on the commercial production of

acetophenone in Western Australia promises useful

results. It has shown, in spite of the general view to

the contrary, that Indian opium often contains a

sufficiently high proportion of morphine and codeine

to replace the supplies of Turkey and Persia which

failed during the War. It has aided tea and rubber

cultivation in Ceylon, and the Sudan by recognition of

the special qualities of its gums. It has helped to

improve the cocoa of West Africa and develop its

palm oil production. It has secured the offer to

Palestine of higher prices for Eri silk than those paid

for the material elsewhere. It has shown that the

Croton Elliottianus of Kenya Colony yields a valuable

drug, and that the Indian aconites include several

medicinal reagents, the production of which would be

profitable to India and useful in medical practice. It

has given helpful advice in fibre and bean production

in East Africa, in wood pulp manufacture in Canada,

and in connexion with the minerals, timbers, and drug-

producing materials of Australia and New Zealand.

The Institute has been helpful not only by encourag-

ing production, but also by avoidance of waste and

disappointment in premature attempts to utilise

materials in areas which cannot at present compete

with more favourably situated localities. Meanwhile

it collects information as to the position of such

materials, so that they can be reconsidered from time

to time as the conditions alter.

The work in the Exhibition Galleries of the Institute

is not the least important of its services. Th^ Imperial

Conference has directed attention to the need for

improved geographical education as regards the Empire.

We referred in an article (April i, 1922, p. 403) to the

Public Exhibition Galleries of the Institute as " without

question the finest illustration of economic geography

in the world." All the chief materials of the Empire

are shown there with ingenious illustrations of the

volume of output, their distribution throughout the
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Empire, and the geographical conditions und*

they occur. Important geographical featun s arc

illustratcd by models, such as those of the Victoria

Falls and of important harbours ; ethnographi

factors by models of different races ; the scenery «ji

different regions by pictures and photographs ; local

handicrafts by collections of work ; and Oriental

artistic culture by decorated pavilions such as those

of India and Ceylon. Statues of Cook and Raffles direct

attention to great landmarks in historical geo;.'

In addition to the public galleries there are r^ ..

collections for reference by industrial experts and

commercial inquirers. The galleries are unique as the

only centre at which may be seen the opportunitirs

and resources of all parts of the Overseas Emi>ir'

Although closed on Sundays, the galleries have 100.000

visitors a year and 10,000 school children go in classes

under the guidance of their teachers and the Institut< -

lecturer. The loss of these galleries would be edu< i-

tionally deplorable.

The organisation of the Institute has proved well

suited to its work. It is managed by an executive

council, including representatives of the contributing

states and colonies, with the Under Secretary of State

for the Colonies as the chairman. This arrangement

secures widespread but voluntary association, and the

Institute organisation may prove a useful model on

which still greater experiments in Imperial ro-operation

may be made.

That the Institute supplies a widely-felt need is

shown by the numerous inquiries sent to it from all

parts of the Empire. In 1922 it returned in replies no

less than 1334 reports. The chief subjects, in order of

number, were tropical agriculture, minerals, fibres,

oils and oil-seeds, food-stuflfs and fodders, timbers,

drugs, and paper-making materials. That the in-

formation given by the Institute is of use to our larger

Dominions as well as the smaller colonics is indicated

by the widespread origin of the inquiries. They

included in 1922, 121 from India, 89 from Australia,

89 from South Africa, 52 from Kenya Colony, 45 from

Nigeria, 37 each from Ceylon and the West Indies,

36 each from the Gold Coast and New Zealand, 35 from

Canada, and a few from each of the smaller colonies

and protectorates.

It may be hoped that the reconstitution of the

Imperial Institute will extend its usefulness and enable

it to carry to full success the main purpose for

which it was founded. The development of the natural

resources of the Empire would then be assisted by in-

vestigation into the economic biology, geology, and

geography of the British Overseas Dominions through

an institution worthy of the group of naUonal scientific

museums at South Kensington.
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Field Natural History.

(i) Hebridean ' Memories. By Seton Gordon. Pp.

xii+180 + 65 plates. (London, New York, Toronto

and Melbourne : Cassell and Co., Ltd., 1923.) 155.

net.

2) Shetland Pirates and other Wild Life Studies.

By Frances Pitt. Pp. 248+16 plates. (London:

G. Allen and Unwin, Ltd., 1923.) 105. dd. net.

IT used to be said of leisured Englishmen that their

first thought of a morning was—" What shall

we kill to-day ? " but in the present generation there

survival is precarious. " It seems," says Mr. Gordon,

"to be only a question of time before this handsome

bird shares the fate of the kite and the white-tailed

eagle, for even to its most inaccessible [least accessible ?]

nesting grounds collectors make their way every year,

and to a collector a clutch of hen-harrier's eggs is a

prize of the first order."

Happily Mr. Gordon has something to set against

this gloomy forecast. Until three years ago, the

whooper swan

—

Cygniis musiciis—had not been known

to nest in Great Britain since the end of the eighteenth

century ; but on a certain loch which must remain,

""tariffi--

Fig. t.—Cock and hen great black- hacked gulls. The cock is the larger and is callinK-

From "Hebridean Memories."

is a steadily increasing number of men and women who

prefer patiently to study wild animals in their haunts

and to learn as much as {wssible about their character

and habits. Instantaneous photography has added

greatly to the interest and permanent value of this

form of field sport, and b^th \\w boctk^ K.t..r'' mo owe

much to the camera.

(i) Mr. Seton Gordon's field-studies have been

conducted chiefly in the Highlands and Western

Islands, where land and water retain much of their

primitive aspect and still harbour creatures that have

long been exiled from the low country. The hen-

harrier

—

Circus cyaneus—for example, though practi-

cally extinct as a resident in the mainland, still rears

its young in the Western Isles, although even there its
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like the clan Macgregor, "nameless by day," a pair

of whoopers reared their young in 1918 and 1919,

and in 1920 two pairs nested there. " One nest,"

says the author, " is still intact as I write ; the other

has been robbed by collectors." As Christians we are

bidden to love our enemies, but as sinful mortals it is

something far removed from a blessing that we invoke

upon these nefarious thieves. Unless vigorous measures

are taken to protect the nests, we shall lose this splendid

bird once more, owing to the perverse curiosity of a few

armchair naturalists who will give ten times the price

for a liritish-laid egg of a whooper than he will pay for

one laid in Iceland.

Mr. Gordon pitched his tent—an inconspicuous one,

no doubt—about fifteen feet from the wiiooper's nest,
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and «ucccf<Ud in getting some excellent photographs,

lie nlwiivs cntcTcd the hide accomiNinied by his wife,

who prtsijitly left it, rowing away from the island.

'* It is useless to enter any hiding-tent unless one is

accompanied by a companion, and unless that com-

puniim (kjMirts as ostentatiously as |X)ssible. .Ml birds

Kni. a.—The wild cat—expressions of the emoiioii;..

I. Sulky, a. Angry. 3. Furious.

From "Shetlaml Pirates and other Wild Life Studies."

can count one, but very few more than one ; so a human
figure leaving their nest stills their suspicions and
causes them to return without delay, provided they
have become accustomed to the presence of the hiding-

tent, which should, if possible, be erected a few days
previously."

Beasts as well as birds came under the author's

scrutiny. The incident of a rabbit pursuing and
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dtiving away a stoat reminds n.

evening, a large rat was driven close tu iii% nn i>n

rabbit—presumal)ly a doe protecting her young—w a

sei/X'd and severely shaken, and limped away squealinL.-

It surprises one that Mr. Gordon, who is at pains t..

defend the character of merlins, ravens and other birds

of ravin, should repeat without comment what on«

would fain to l)e calumny against the dipper—CiW/»/i

aqualicus. " It is said to do much harm when th»

sta-trout are spawning " (p. 51). We have thi

authority of the late Prof. Newton to the eflfen tl..-

" innumerable examinations of the contents

stomach have not only proved that the charge \>>\

devouring the ova of fishes] is baseless, but tliat t! >

bird clears of! many of the worst enet;

precious product."

Mr. Gordon takes good note of tVi< nlants th-

in the waste places which he lo\ 's

recorded correctly as Sedum rhodiola on p. 2 1, an

the obsolete title Rhodiola rosea on p. 56. The il.

ions throughout are admirable. The black-back«

!

gulls, most ruthless of marauders. ' '

doves in Fig. i.

(2) The title of Miss Frances Pitt's volume ' Shetland

Pirates " is reminiscent of Magnus Troil and hb

daughters Minna and Brenda, but it is of feathered

pirates only that she has to tell, namely, the great

skua or bonxie

—

Stercorarius skua—and Richardson's

skua or scootie

—

S. parasiticus. No doubt they live

mainly by piracy, harr}ing gulls so cruelly that these

have to disgorge their catch, and robbing the nests

of other birds ; but Miss Pitt charitably thinks that

both species do occasionally fish honestly on their own

account. These rapacious birds are described in the

first chapter ; each of the remaining chapters recording

the author's observation of other birds and beasts,

both in captivity and in the wild. She tells us how she

used to declare that " there was no animal so wild that

it could not be tamed by patience and kindness

hut her experience with a true wild csit—Felis silvestns

—which she received as a kitten from Inverness-shire

brought her to a different opinion, namely, that none

of that species can be tamed or trained (Fig. 2).

One of Miss Pitt's most charming chapters deals with

stoats and weasels ; but I feel unable to share her

doubts about the purpose of the white winter pelage

assumed by both these little carnivores in northern

regions, and by the stoat in parts of Great Britain.

She cites the black tag on the stoat's tail as evidence

against that purpose being protective coloration;

but it is surely not more conspicuous than the white

scut in the general protective colour of a rabbit. Miss

Pitt's suggestion that a white coat better enables an

animal to endure cold than a dark one receives no
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support from the arctic fauna, for while the land

mammals in polar regions are white in their snowy

environment, the pelagic mammals— whales, seals,

walrus, etc.—remain dark. The polar bear, hugest of

Ursidae, would encounter far more difficulty in stalking

seals—his favourite food—were it not for his white

mantle.

Miss Pitt has undertaken useful analysis of the barn

owl's bill of fare. In twenty-eight pelts or castings

taken at random from the roosting-place of a bam owl,

she identified the remains of 112 small mammals and

3 small birds. " In less than a month that owl had

eaten 66 mice and rats and 46 shrews, a record that I

suspect few cats could equal." A cat, it may be noted,

Fig. 3.—The liritish pine marten in full winter coat.

From ".Shetland Pir.-\tcs and other Wild Life Studies.

might kill the shrews, but would not eat them, therein

showing a discrimination which it were well that

gardeners and others would observe between the

beneficent insectivore Sorex and the destructive

rodents Mus and Evotomus.

Besides the experience gained through long hours of

vigil in a hiding-tent, Miss Pitt has made still more

intimate acquaintance with many wild animals, not as

mere pets, but as free companions and messmates. Of

these, the most intellectual were a pair of ravens, which

spent much of their time " ragging " the cook alter-

nately with her cat ; the most docile was a merlin

hawk, the most playful a pine marten (Fig. 3), which

came as a " kitten " from the Cumberland Fells, and

fjuite the most foolish and awkward was a brown

hare. There is much entertainment, as well as sound

information, in both these volumes.

Herbert Maxwell.
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Earth and Sun.

Earth and Sun : an Hypothesis of Weather and Sunspots.

By Ellsworth Huntington. With a Chapter by

H. Helm Clayton. Pp. xxv + 296. (New Haven:

Yale University Press ; London : Oxford Univer-

sity Press, 1923.) 235. net.

FOR half a century or more, it has been known

that the earth's magnetic condition varies]^in

striking similarity with the state of activity on the

sun's surface. Many attempts have been made to

establish similar connexions between meteorological

phenomena and the sunspot cycle, but only within

recent years has it been possible to record indisputable

success in such attempts. The ele-

ment most clearly affected is, as

might have been expected, the tem-

perature. Koppen's work, sup-

ported by that of several other

writers, demonstrates that at sun-

spot maximum the mean tempera-

ture of the atmosphere is slightly

less than at sunspot minimum. The

difference is small, being o°-6 C. in

the tropics, and falling to o°'4 C. in

temperate latitudes. It seems not

unlikely that the diminution at sun-

s])Mt maximum corresponds rather

to increased terrestrial absorption

—

due to a greater amount of ozone

in the upper atmosphere— than to

diminished output of radiation from

the sun. The sun sends out in-

creased corpuscular emission, and

almost certainly increased ultra-

violet radiation, at times of sunspot

maximum, so that it would be rather surprising were

its total radiation to be diminished at such times.

On the other hand, intensified short-wave radiation

would probably produce more ozone, which would

intercept a larger proportion of radiation on its way to

the earth's surface.

Small as is this temperature variation, it may be

expected to produce important effects upon other

terrestrial phenomena. Such effects would show a

connexion with the sunspot cycle, possibly almost

as close as that siiown by the temperature varia-

tion itself. Hence the fact that a meteorological

phenomenon is strongly correlated with the solar

activity does not necessarily imply that the connexion

is direct and independent. It is doubtful whether any

other independent solar meteorological effect has yet

been established, though some remarkable secondary

effects are known. For example, Mr. C. E. P. Brooks

T I
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has shown that the great African lakes, Victoria and

Albrrt, show variations of Ifvfl amounting to several

f(

.

ally in synch m Mi the sunspcjl curve,

thr .ii.iMii.il of the two ciH ». - ...
. urring together. The

rainfall in tlic drainage basins docs not show a corre-

sponding variation, and it seems probable that the

high level at sunspot maximum is due to decreased

cvajMjration owing to the lower air temperature.

Again, Douglass has found several cases in which

the 1,'rovvth of trees, as indicated by the thickness of

tlirir iiimiul rings, has v.ni .1 marly in synchronism

with the solar cycle ; this is i leurly an index of some

more immediate solar meteorological cfTect, whether of

thermal origin or not.

The question as to a possible influence of solar

activity on the barometric pressure is one which has

received considerable attention. In the case of this

element the solar effects must necessarily be more

complicated than in the case of temperature, where

the variations are likely to be everywhere of the

same sign at a given time, though with local differences

of magnitude. The total atmospheric pressure upon

the earth can scarcely be appreciably affected by the

sun's changes, so that if the solar influence increases

the pressure in one region, there must be a counter-

vailing change in other regions. The difficulty of

detecting such effects is clearly much greater than

that of demonstrating the temperature changes

—

itself an exacting task. Any such barometric changes

which occur appear to be small, and must be obtained

by averaging the results from a number of stations
;

if these happen to be distributed across the borders

of oppositely-affected regions, the effect sought for

ina\ almost or quite cancel out ; in any case it requires

extremely detailed research to establish changes of

particular sign in different regions, and to ascertain

the limits of these regions.

Such investigations have of late years been pro-

secuted vigorously, and not without valuable results,

by a number of American meteorologists—amongst

others—and are recorded by Mr. Ellsworth Huntington

in his new book. The sub-title of this work is "An
hypothesis of wcatluT and sunspots "

; it is a com-

panion volume to his recent hook on '' Climatic

Changes," which dealt mainly with past relationships

between the earth and sun, while the present work

is concerned with existing connexions. The leading

idea of both books is that terrestrial meteorology'

depends partly on purely terrestrial conditions, and

partly on changes in the solar activity ; the latter

" are supposed to act chiefly through variations in

barometric pressure and especially in the number,

location, and intensity of cyclonic storms." It is also

claimed that there is an important solar-acti\ity
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effect on atmospheric electricity. The elucidation of

such questions as these is obviously a matter of great

interest and significance, and it is very convenient to

have a summary of the present state of knowledge of

the subject set out as is done in this book. The auth<ir

has himself devoted enormous lalx)ur to this kind of

investigation, and writes both with enthusiasm and

with a wide acquaintance with the literature concerned.

But to the reviewer it seems that much more eNidcnce

is required before it is safe to accept many of the

conclusions which the author regards as established.

In particular, the evidence for any i ' .f

solar activity on barometric pressure
_ i'

electricity seems inadequate seems, however.

to be a ca.se for a connexion imween sunsp<''

cyclones in certain tropical regions.

A considerable section of Mr. Huntington's book is

devoted to the inverse problem of planetarj' influence

upon solar activity. Mr. H. Helm Clayton contributes

one of the four chapters in this section, and it is rat In r

surprising to see in this chapter what seems to be an

error elsewhere expressly pointed out by Mr. Hunting*

ton, namely, that the tidal influence of the planets

on the sun is inversely proportional to the square of

the distance of the planet from the sun. Many at-

tempts have been made to relate the sunspot varia-

tions to planetary periods, but with doubtful succes-.

The period of Jupiter (11 '86 years) is not ver>- different

from the mean sunspot period (ii'2 years), but the

discrepancy is sufficient to render it ver\' proMdn atic al

whether any relationship between the t

credited, even when allowance is made lor the dis-

turbing influence of the other planets. Mr. Huntington

puts forward a hypothesis of electrical influii

the planets upon the solar atmosphere, but at pn sent

this is almost purely speculative. Such questions may
be easier to decide when the nature of sunspots i^

better understood than now. At the moment it is at

least a possible \new that the main sunspot variation

is due to some intrinsic solar period. S. C.

Biolog:y and Sociology.

Essays of a Biologist. By Julian Huxley. Pp. x\

(London : Chatto and Windus, 1923.) 75. 6d. net.

THIS brilliant book, though somewhat disfigured by

overlapping and repetition in certain parts, is

one of the most suggestive and enlightening works for

the popularisation of science which have appeared fur

a long time. It covers a wide field, and Mr. HuxK \

shows himself in it a man of wide interests, many part -

and an easy and attractive style of writing. He ha-

two serious articles, covering much the same ground,

on a new rationalistic conception of God ; a sound
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and careful survey of the relations of biology and

sociology ; a charming essay, full of careful observa-

tion, on the manifestation of emotion in birds ; a light

satirical discourse called " Philosophic Ants " on the

relativity of our conceptions, two admirable discussions

on sex psychology and on the biological approach to

progress, and last, but not least, seven sonnets intro-

ductory to each chapter. They are quite good sonnets

too.

It would be impossible in a short review to give

any idea of the varied contents, and it would spoil the

reader's enjoyment to pick out the plums too freely.

But one may indicate the author's attitude on the

more important topics of which he treats. The last two

pa])ers contain his attempted rationalistic reconstruc-

tion of the idea of God, being an analysis and elabora-

tion of the statement that " the conception of God

always represents man's idea of the powers operating

in the universe." It will be noticed that the second of

these papers, delivered at Woodbrooke at the sixth of

the Unitv History Schools, approaches more nearly, on

the side <il (li\ ine personality and of communal religion,

to the ordinary attitude of the Churches.

It is not to be supposed that Mr. Huxley weakens

anvwhere in his allegiance to positive science. He tells

us in the first paper that a " law of Nature is not some-

thing re\ealcd as absolute, not something imposed on

phenomena from without or from alio\e : il is no more

and no It ^s t!ian a summing-up, in generalised form,

of our o\Mi observations of phenomena." He adopts,

in 1,1' 1. ' iiti:(ly in this matter the position which Dr.

I".. W. Ilobson has been ilhistratiiiL; so tully in his

reeeiit CiirfDnl lectures. Students of Comte will note

with that "the sciences are a hierarrh\. the

subjecliuatlcr of one constituting the foundation for

the next in the series." The relation of biology to

:lHiiated more than oii< 1 in the book as

an lUustratMii ot this. SoeioloL;\- suhsiimes all the

conclusions nf tl,c lower or earlier >( ieiiees, and adds

I
A considerations, or laws, oi its own.

\\ nil Mi, in ni 1,1(1 lliere has been a " radical ( liangc in

fvolnlinn:!!' method "due to his power of transmitliiiu

!
I t reasoning by collective tradition.

Ill :. Hi. 1
, nmU find the chapter on " Bird-Mind "

- lU n'oiit (|ue (le lame " the most delightful thing

in till iiiHik. The account of the egrets' honeymoon

almost too good to be true. Apparently

ong

,,la.

iniMana i-

sit >i<le l>v side lor hours together \\ii!i ii:i

iiitertw ined in a I

;

'

. iln\lr\- 1 . li lit ih

in tiir Ih.

loCti!'

tir.-,t

Hits

the

points out, I1

NO. 2819, VOL. I 12]

ha\f had no

chapter on this aspect of the subject in " Progress and

History." We can see the human facts so much more

clearly as they arise from the common biological

evolution of universal life. From this point of view

progress is seen to consist in " an increase in the control

exerted by organisms over their environment, and in

their independence with regard to it " ; in an increase

in the harmony of the parts of organisms ; in an

increase in the psychical powers of willing, of feeling,

and of knowing. In short, progress is the growth, in

power and harmony, of the soul ; and man, being the

crown of animate existence, embodies the principles of

progress most completely. F. S. Marvin.

The Petroleum Industry.

A Handbook of the Petroleum Industry. By Dr. D. T.

Day, Editor-in-Chief. In 2 vols. Vol. i. Pp.

x + 964. Vol. 2. Pp. vi-f-ioo6. (New York: J.

Wiley and Sons, Inc. ; London : Chapman and Hall,

Ltd., 1922.) 2 vols. 3Z. 155. net.

THIS w^ork, which might aptly be termed the

" Redwood " of American petroleum literature,

has been written with a very definite purpose in view,

namely, as an aid to the best utilisation of oil and the

development of new resources to offset the impending

shortage of supply in the United States. In a striking

preface the editor-in-chief, Dr. Day, discusses dis-

passionately the truth of a situation which many
people, both in Great Britain and in America, seek

to gloss over, usually from self-interested motives.

Briefly the situation is this : there exist less than

twent}' ) cars' resources of petroleum in the United

States at the present rate of supply and demand. To
this we may add that one-fifth of the total oil require-

ments of that country latterly has been derived from

Ah Ml ' : but in Mexico also there has been a startling

decline in output noticeable recently, due principally

to salt-water encroachment in some of the most pro-

ductive wells. Small wonih r. t!un, that serious-minded

.\meri( ans (and Europeans too, for that matter) are

a|)|>ri lu ii.si\e of the future, and that the several

specialists responsihh loi this handbook are actuated

by a rnmmon motive, that ot contributing " their

special knowledge to thi^ xdlnme, in the hope th.il

iiioir nil may bo humd and hritrr ntili.^ation be

gi\cu it."

Wrilten e\|ii(Nsl\ \ny liic pnhlie. the Work niakcs a

inure (iirci t aiipci! ry^ wjiu produce and

relme uil, and it in. nil. f thai the sections

concerned uith thi>e a>|ie. t> i.l the iiuhistrv are li\ tar

thel" ' ni t he pi.mt III \ iew .tl till' general ]>nlilic,

the ( I ij. tail, the .M/e ot the work (neaiK jooo

pages of ( (imi)aratively small type), and the impression
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it conveys at first jrlance of Iwing a highly tfchnical

treatise, will prolwbly prove rather overwlidtning,

though it is to »>e hofied tlmt these factors will not be

detrimental to a wide circulation and thus defeat the

main objects of its production.

The work is much more than a mere compilation.

Fifteen specialists in different branches of the industry

have contributed to its undertakin>?, and as a standard

book of reference it thus stands alone. No one man,

be he a Heaven-sent genius, can comprehend adequately

the intricate ramifications of the oil-industry of to-day ;

no written work, the product of a single human brain,

can possibly do justice to a subject the rapid evolution

of which depends on progress along so many highly

specialised branches of natural science.

Yet, like all things material, there are obvious dis-

advantages in the co-ordinated essays forming the

substance of this work. Not the least of these is the

strong American bias noted throughout ; also the

apparent lack of appreciation of problems which beset

others than those engaged in the American petroleum

industry. After all, though we readily admit United

States supremacy if measured in terms of annual oil

production, the Old Worid may surely claim a modest

share in the research and invention which have contri-

buted to the wonderful progress of petroleum tech-

nology within the last half-century. American in-

dustrial problems are not necessarily Eurasian, nor are

American solutions to those problems necessarily final

to foreign operators. Hence without for one moment

casting any reflections on the high merit of the work,

it seems to us that a far wider purpose (thus a corre-

spondingly greater value) would have been served had

the book been planned on a more broad-minded, inter-

national basis, with something more than passing

mention of oil affairs external to the United States.

This international element, had it existed, would

have balanced the detailed description of the strati-

graphy, structures and oil occurrences of North

America with something more than a few cursory para-

graphs of similar Eurasian criteria, as given by Mr.

F. G. Clapp, responsible for the first section on " The

Occurrence of Petroleum." Mr. F. H. Lahee, in the

second section on " Field Methods in Petroleum

Geology," would have been compelled to demand (with

great advantage to the section) more space to deal with

methods applicable to other than simple phases of

geological surveying. Mr. R. G. Smith would likewise

have included some description of the impregnated

sediments well-known in European industries in his

section on " Asphalt," while Mr. D. E. Day's section

on " Oil Shale " would have profited by some account

of European occurrences and methods. Perhaps these,

and similar omissions, will be remedied in future
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editions of the work ; at all events most of the othi i

sections are so good that it would be a pity if this \\'vx>

not done, thus making Day's " Petroleum Indust:

standard work in everj' sense of the word.

H. B. MiLNKK.

Friction.

Our Bookshelf.

Dr. T. E. Stunton.By Dr. T. E. Stunton. Pp , ...j.

(London : Longmans, Green and G)., Ltd., 1923.)
125. dd. net.

In recent years considerable advances have been mad<-
in our knowledge of lubrication, static friction, a-

resistance exerted by fluids on bodies moving li,

them. The importance which this knowledge luia for

engineers can scarcely be overestimated, and it is

fortunate that the man who has had the greatest shan-
in making these advances has been able to find lime to

write a complete account of the whole subject.

In the term " friction," Dr. Stanton includes all the
agencies by which the moving parts of a machine art;

retarded and their energy dissipated. First of thestt

in importance comes fluid resistance, and the first

chapter is devoted to viscosity, the physical property
on which all fluid friction depends. The second
chapter, on the " External Friction of Fluids," opens
with an account of the application of Newton's principle

of dynamical similarity to fluid friction, and the results

of a wide range of experiments on the flow of fluids

through pipes are discussed from this point of \-iew.

The remarkably wide scope of the discussion of the
surface friction of fluids may be judged from the fa< i

that the friction may be estimated from exp)eriment,>

on the flow of liquids or gases in pipes, from direct

experiments, with sheets of metal exposed edgewise
in the wind, from meteorological observations, from
tidal data, and from observations of the velocity of the
wind close to the surface of a flat plate. All these

methods lead to nearly identical reshlts.

Chapter iii. is devoted to the hydrodynamical theor\

of lubrication ; recent work b summarised, and an
interesting account is given of the mathematical
considerations which led to the discover\- of Mitchell's

method of lubricating the thrust blocks of ;i st tamer's

propeller shaft.

It is perhaps to be regretted that the dc ^ ..p...,.; of

Hardy and Doubleday's recent researches on boundary-
lubrication has been compressed into one paragraph.
The application of this work to engineering has not
yet gone ver>' far, but it seems probable that developn
ments in that direction may be expected in the near
future. The remaining chapters, on " Rolling Fric-

tion " and on " Friction and Heat Transmission,"
introduce problems about which little is knowTi, but
perhaps for that very- reason they are as stimulating

as any in the book.

The engineer will find useful information in ever>'

chapter, but it is to the physicist that the book makes
its strongest appeal. It would be difficult to pick out
from the whole range of physics a better example than
the subject of friction affords of the interdependence of

mathematical and experimental methods. The logical

way in which the matter is arranged serves to emphasise
this point of view. G. I. T.
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Real Mathematics : Intended Mainly for Practical En-
gineers, as an Aid to the Study and Comprehension of
Mat/ieiii'itirs. By E. G. Beck. (Oxford Technical
Publications.) Pp. ix + 306. (London: Henry
Frowde and Hodder and Stoughton, 1922.) 155. net.

Ark t'li-iinLTs as bad as they pretend to be, or, at any
rate, as .Mr. IScck wishes us to believe ? His desire is

" to bring ah nit n change of attitude towards mathe-
matics," " to show the thing as an actual, tangible

rcaiit\ . instead of as a collection of rigid and unrelated

rules and formulae." He asserts that " tlie physical

realities of mathematics haw hKoiia' >\vathed about
with wrappings of mystcrv and suggestions of the

supernatural." No doubt there is still room for

improvement in mathematical text-books ; but Mr.
Beck must be singularly ignorant of modern text-books
if he imagines that these sentcnics are anything but a
lilx-1 on them.

In any case, if modern mathematical text-books are

at fault, their improvement will not be secured by
Mr. Beck's methods. At hoitom tliere seems to be
nothing in his explanations that is not contained
in most of the decent school books—only Mr. Beck
talks ' * In addition he says some absurd things.

Tlu iking example is perhaps the discovery

that y' -

Mr. Be< , . on mathematical teaching are best

understood from the following self-revelation :
" The

ability to solve a dififerential equation is, of itself, net
worth five seconds of effort to acquire ; but if such
ability enable a man to design niarhines or structures

more economically, or if it svvw liim as a ki v to the

recorded experience of others, its \aliic would clearly

be so enormous as to lie beyond th* si (ij)r of ordinary

means for estimation." In other words, the only

justification of inatlicinatich is the creation ol (hx'iiU'nds !

The Social and Political Ideas of some (ireat Mediceval

Thinkers : a Series of Lectures delivered at King's
College, Vniversity of London. Edited by Prof.

I*". J. C. IIea^;l,!la\^ . V\). 22-\. (Loiiduii, Calcutta

and SmIiiiv : G. G. liarraj) and Co., Ltd., 1923.)
I

Tm
in '

>iiin;n I diitaiiH ei'_:ht studies <i|" politieal thought
Mi'Mle Aji^ \\lii'ii, \sitli t \vi

I exeeptidiis, appear
' iiiti.dU' ill liie torrn in whii h tiiev Were delivered

our>e fif puliiie lei tures in Kind's College, London.
duriiii: the autumn of i(;22. Se\-cn ol thr lei ti:

with iii<!i\ iileal t Iiiii!.:'ix. I H-iniiiie' witki

•!i|i'i-.ilr prudiie

medievalism as a whole. The lectures cover the de-

velopment of the idea of a national state out of the

theor}^ of an international organisation, spiritual or

temporal, and are therefore not without bearing upon

political theory of the present day.

Hunters of the Great Xoih . \W Vilhjalmur Stefansson.

Pp. 288 + 16 plates + 2 maps. (London, Calcutta and

Sydney : G. G. Harrap and Co., Ltd., 1923.) "js. 6d.

net.

In this volume Mr. Stefansson recounts some of his

early experiences in the Arctic when he was a member
of the LtfTui-will expedition in igc^> - '" tells of

his ti,i\ek, \\u!i t!ie l-:.skimo, how tk = liim to

hunt, to accept their diet and mode of hie, to build snow

houses and generally to live in comfort in a region

which people will persist in regarding as inhospitable

in the extreme. It is a volume of the lore el the Arctic

full of vivid des( riptions and personal ineicknts. The

chapters on hunting contain a great deal ol the natural

history of the caribou, polar bear and seal, and there is

of course much of interest regarding tlic Eskimo.

Mr. Stefansson has given us no book of polar travel of

greater interest than this vohmiC. It should help to

dispel some of the current i,ilk!eie> i.Larding the

Arctic climate and conditions of life in the tar north.

The call of the north is in its pages, which will awaken

memories among those who know the ice, and stir others

with a longing to go and see. R. N • K • B-

Mirrors, Prisms, and Lenses: a Text-book of Geo-

iui/rird! Optics. By Prof. James P. C. Southall.

Ihtlarged and revised edition. Pp. xx-f-657. (New

York : The Macmillan Co. ; London : Macmillan

and Co., Ltd., 1923.)

The revised edition of Prof. Southall's text-book of

geometrical o])tics. in addition to a number of new
problems scattered throughout the book, contains an

important new chapter at the end of the volume. The

historical notes dealing with the rectilinear propagation

of light, and optics in the seventeinth century are of

considerable interest. It is usuall\ statt <1 that Newton
was the first to distinguish s(\en (olours in the pris-

matic spectrum, but Maurolycus (1575) in the explana-

tion which he gave of the circular arc of the rainbow

directs attention to the four principal colours, together

with three other colours which he regarded as transi-

tion-.. i\efl( ction prisms are discus.sed at some length,

ind new and appio\ (d schemes of optical calculation,

|)artl\- (hie to Mi-. T. Sniitli, are described. A word of

piaise iiin-.t kr LM\en to the diagrams.

u -0 o\ I lie
•mi III rracticii! \!athi-ir.,;!:r<. I'\- \k Sr\ nionr

editor. It uill he noted th- term " Mid.ll,' A-es "
is, I

I'.rvant l'|., w,^. (Oxi
!

-uk-n
:

( )\lor(l 1 iu\ CI -ai \ I

'

lologicalh

remaininL

all\ ,lil)( rail\- interpreted.

with joliii of Salisbnr\ ' Mi;. k.i'\wi'-^ hi ended to stip])lv the

M ^ -pr.
i

'

ih lor the entrance

.iniin.itii'; ace in ruklic ."schools,

upon .1 s\ llakus l^slled 1>\- the S. h in e

-itlion al the rciiuest o| ikr hunt

Head M;: ' leielK i ,

konk is >
^
i'lc and

jiistitie-, till- ckiini lor the int<Test ol the -.ukject to the inleristniu. and tiic expkinal ion- ottered shor.ld pio\e

modern readi'r who i-- not specially concerned with 1 ol value to the pupils. S. B.
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k ,d Mai.,: ,\ . .Mlco). klie

I

'

'I Kind's '
1 he introductoi'v

111 I He. i!i will! h he diaw . .Ill illiiiiiinat iiiLT ili--tini tioii

between polil leal theor\ and pohiicij t hoii;jht , and hill\- i
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Letters to the Editor.

\Tht Editor does not hold himself responsible for
opinions expressed by his correspondents. Neither

can he undertake to return, nor to correspond with
the writers of rejected manuscripts intended for
this or any other part of Naturk. No notice is

taken ofanonymous communications.}

The Relation between Solar Activity and
Atnnosplieric Electricity.

Dk. Chree in his reply (Nature, September 8,

p. 3()i) to my communication on solar activity and
atmospheric electricity (Nature, August ii, p. 203)
first makes reference to the status of the question as

to the effect of sun-spot activity on the secular change
of the earth's magnetism. Those who have in-

vestigated this question have reached apparently
contrary conclusions according to the phenomenon

.

examined, the data used, and the method employed
by the individual investigator. It would require too
much space to enter into detail as to the reasons for

the discordant results. Let it suffice here to state
that Dr.- Chree and I have investigated different

phenomena. Thus Dr. Chree, on the basis of the
Kew data alone, concluded, contrary to Leyst, that the
secular change of the magnetic declination did not vary
markedly, if at all, with sun-spottedness.
Such a restricted investigation could, of course, not

be accepted as settling the broad question as to
whether any appreciable change in the direction of
magnetisation of the earth may be related to solar
activity changes during a sun-spot cycle. I, on the
other hand, confined my investigation solely to the
question whether there was an appreciable change in
the earth's intensity of magnetisation which might be
associated with change in solar activity during the
sun-spot cycle. Instead of relying upon the data
from one station alone, I used the intensity data from
eight stations distributed around the globe, namely

:

Kew, Potsdam, Pola, Bombay (Colaba and Alibag),
Honolulu, Sitka, Cheltenham (Maryland), and Porto
Rico. Regarding the various questions which must
be considered in investigations of this character, the
interested reader may be referred to my paper on the
subject,* at the conclusion of which the intention was
stated of making a still more comprehensive examina-
tion, as soon as additional data were available.
With regard to the difference in the method or

formula used by Dr. Chree and myself when investi-
gating a possible relationship between solar activity
and atmospheric electricity, let me state briefly the
assumptions involved. Dr. Chree in his paper*
adopts a formula which assumes that there is strict
synchronism between the phenomena of sun-spotted-
ness and atmospheric electricity, and that for the same
sun-spot number, during the first and second halves
of the . cycle, for example, the atmospheric-electric
element investigated should have precisely the same
value. In my formula (Nature, August 11, p. 203)
1 introduced a term, provisionally called a time- or
cycle-term, which was intended to take into account,
approximately, a possible a-cyclic effect in atmo-
spheric electricity during a sun-spot cycle such that
the atmospheric-electric element considered, barring
other disturbing causes, would not have precisely the
same value for the same sun-spottedness. With the
aid of this additional assumption, which does not
appear unreasonable in view of similar effects in other
geophysical and cosmical phenomena, an improved

» Terr. Mag. and Atmos. Eltct., vol. 23 (1918), pp. 1-22 and 61-68.
• Proc Phys. Soc., London, vol. 35, part 3, Apnl 15, 1923, p. 132.
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mathematical representation was obtained and higher
values of the correlation coefficient were derived than
those which Dr. Chree had found. No futile attempt
was made to get an exact representation by unduly
multiplying the number of unknowns to oe deter-
mined by the method of least squares. The desire
was merely to obtain, in accordance with the best
practice, a sufficiently satisfactory representation of

the observed facts with the fewest possible unknownn
;

the general concordance in the derived unknowns
from widely separated stations would appear to l>e

ample justification of the formula employed.
It must be realised that no method of applying an

a-cyclic correction, due to an undiscovered cause, can
be made perfect ; however, when more extensive data
for several sun-spot cycles are available, no doubt
improvements may be made. In this cf.^-^-v.,... ;
may be remarked that Dr. Chree's metho
ing a-cyclic corrections to the observed nia^..- „ ..„,1

electric diurnal variations has not yet been generally
adopted. However, no great refinement in mathe-
matical method is requisite to show, even f' i

at present available, that a definite i- j>

between solar activity and atmospheric electricity i»

sufficiently plausible to merit careful attention. Some
of the evidences have already been cited in my previoo
communication and reference has been made to .t

later and more complete pap>er.*

Dr. Chree directs attention to some low values of
the atmospheric potential-gradient at the Ebro
Observatory ; by reference to the obser\-atory
bulletins it will be found that recent low values,
especially during the period June -October 1922,
were not unnoticed by the Obser\'atory, and that
possible artificial disturbing causes were investigated,

as the result of which some changes have been made.
The Observatory will doubtless make such additional
tests and redetermination of reduction factor as may-
be requisite in the circumstances. This later in-

formation from the Ebro Observatory had not
been received at the time of my previous communi-
cation, in which data only to 1921 inclusive were
utilised. (The date for No. 11 in Table 2 of my
previous communication should be 1921-5, instead
of 1921-1.)

I am glad that Dr. Chree is helping to keep ali\ e
an interest in the highly important question as to
possible variations in atmospheric electricity which
may have to be associated with changes in solar

activity. We may rest assured that until this question
is definitely settled no complete theory of the origin

and maintenance of the earth's electric charge can
be definitely formulated. My main purpose appears
to have been accomplished, namely, to bring back into
the literature a question for reinvestigation which was
actively discussed more than a half-centur\' ago and
then dropped for want of sufficiently accurate data of
the requisite extent. It is hoped that the renewed dis-

cussion will contribute towards the multiplication of
atmospheric-electric stations where every possible

care will be taken to ensure continuity of strictly

comparable data for as long a period as possible.

Among other precautionan.- measures, more frequent
and more extensive controls, than is at times the case,

of the factor for reducing observed potential-gradients

to an infinite plane, are requisite.

Louis A. Bauer.

Department of Terrestrial Magnetism,
Carnegie Institution of Washington,

October 5.

* It is expected that this paper may appear in the December, 1923, isiue of
Terrestrial Magnetism ani Atmospheric Electricity, when it is hoped that, in
addition to other data, those for 1922 at Kew and Eskdalemuir will be
available.
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Long-range Particles from Radium-active
Deposit.

In a letter to Nature of September 22, p. 435,
under this heading, L. F. Bates and J. Stanley Rogers
suggest that the H-particles found by us (Nature,
September 15, p. 394) to become expelled from the
atoms of Be, Mg, and Si, probably also of Li, by
a-particles, are really identical with the long-range
a-particles which these authors have obtained from
radium C deposited on a brass disc. Highly interest-

ing as their communication is, it does not, however,
seem to have any direct bearing on our results.

The difference in brightness between the scintilla-

tions from a-particles and from H-particles viewed
under identical conditions is so conspicuous, that no
mistake is possible. Comparing the former to stars

of the first magnitude, the latter would be of about
the third magnitude ; that is, a ratio in luminosity
of about 6 to I . By way of emphasising this difference

we have, in the same scintilloscope, demonstrated the
scintillations due to the H-particles from aluminium
foil inside a glass capillary charged with emanation,
together with the scintillations from polonium
a-particles, before the physical section of Skandina-
viska Naturforskaremotet, held in Gothenburg this

summer. With due precautions the same experi-

ment can also be carried out with a thin-walled
silica capillary containing a few millicuries of emana-
tion, so as to demonstrate the H-particles from
silicon. Although there is very little doubt that the
scintillations we have observed are really due to
H-particles, an experimentum cruets can, of course,

be made only by measuring their magnetic and
electric deflection.

As was stated in our first communication, our
final experiments were carried out with a minute
emanation vessel divided into several communicating
compartments of equal length, in which thin layers

of different substances were spread over the bottom,
made from thinnest copper foil. Control countings
of the particles expelled from the naked copper foil

of an empty compartment proved the number of

these to be only a fraction of those expelled from the
compartments charged with other substances. As the
absorption curve for the " copper "-particles agreed
with a theoretical absorption curve calculated for

natural H-particles from hydrogen supposed to be
occluded in the copper, there seems to be no reason
for assuming them to be expelled directly from dis-

integrating atoms of radium C, But even if that
were granted, there is no reason for ascribing that
origin to the much more numerous particles of

relatively short range expelled from the Be, Mg,
and Si compartments of the same vessel, considering
that the amount of emanation and its products
present within each compartment was practically

the same.
As a matter of fact a small number of scintillations

of a-type was generally observed in our experiments,
beside the much fainter H-scintillations, especially

at the lowest values of absorption, when they were
relatively numerous. We have .so far not had occasion
to examine these particles or their origin but have
for the time being assumH them to be identical with
the particles found ICrnest Rutherford to be
expelled from oxy^ Mag. vol. xxxvii. p. 562)
which have in succession been taken for oxygen
atoms carrying a single charge, double charged X
nuclei, and now, apparently, a-particles of abnormally
long range.

In conclusion, we may say that, judging from the
experimental data at present available to us, we
cannot see any other way of explaining the origin

of the particles we have observed than by upholding
our former view, namely that they are H-particles

expelled at an artificial disintegration of the beryllium-,

the magnesium-, and the silicum- (probably also the
lithium-) atoms and not any long-range particles

from radium-active deposit as the title given by the
Editor to our first letter would seem to suggest. In
that letter, in addition to the corrections pointed out
in N.\TURE of October 13, p. 540, the word " neutral

"

should have been printed "natural."
Gerhard Kirsch.
Hans Pettersson.

October 13.

Colour Vision and Colour Vision Theories.

Whether Prof. Peddie's explanations are adequate
is a matter for the reader to decide. Let us take one
of a fact which is conclusive evidence against the
trichromatic theory. If the terminal portion of the
red end of the spectrum be isolated in my spectro-

meter it will appear as a faint red upon a black
background. If the eye be fatigued with red light,

even by looking through a red glass held against a
light for one second, the red will not be visible for

some considerable time, but the eye may be fatigued

for twenty minutes with yellow light without inter-

fering with the visibility of the red light.

Prof. Peddie's explanation is as follows :
" That

there is no shortening at the red end of the spectrum
after fatigue with yellow light follows at once if both
the red and the green sensations are fatigued by the
yellow light, while all three sensations, red, green,

and blue, are present to some extent at all visible

wave-lengths." But this explanation, which is in-

consistent with the work of Konig, Abney, and others,

does not explain why there is considerable shortening
after slight fatigue with the red glass. Prof. Peddie
does not explain Shelford Bidwell's crucial experi-

ment, namely, that his red borders are not seen
with spectraf yellow light but are seen with a mixed
yellow made up of red and green matching it.

As with other departments of science, the minutest
accuracy is required in experiments on colour vision.

Many results are due to impure colours and stray
light. A chemist would not do Marsh's test for arsenic

when he had bought his zinc at an ironmonger's
and his sulphuric acid at an oil shop, both being
contaminated with arsenic, but many workers are

satisfied to use coloured papers for work on colour
vision.

If the positive after-imaf,'e of a spectrum be viewed
it will be seen to disappear iVoiu ilic red to the violet

end, and on the trichromat ir theory it is stated that
the positive effect of the ikI sensation disappears
before that of the green ; but in an absolutely dark
room, if pure spectral yellow light be thrown on a
white screen and a flicker apparatus rotated slowly
in front of it, the yellow will not change its hue ; on
the trichromatic theory it should become green.

The results are quite different when stray light is

allowed to fall on the screen as well.

F. W. Edridge-Green.
London, October 27.

Sex Chrotnosomes in Plants.

I HAVE recently been investigating the cytology of

a number of dioecious plants with the intention, if

possible, of throwing light on the matter of sex
chromosomes in plants. Incidentally, I took up the
genus Lychnis, one species of which, Melandryum
rubrum, Garcke (/.. dioica, L.), has been examined pre-

viously by Strasburger. In detailing his observations

he states that, in both sexes, there are twelve pairs

NO. 2819, VOL. 112]
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of chromosomes present in the somatic cells. In the

l„tf •• division he found one pair of bivalents

„, r than the others, but the individual

„H...:.. I iliis |);iir weft- of ccjual sizc ; thus no

signs of th. 'C possibiUty of two

tym«s of nil' .
'

I have cxanuiicd its clot»e ally, Lychnis alba. Mill.,

and find similarly twenty-four somatic chromosomes.

of which two are larger than the rest. In the female

plant at the reduction division these two appear

similar; thus the daughter nuclei are alike. In the

male, however, the two large chromosomes differ from

one another both in size and shape ; the larger one is

bent, somewhat in the

shape of a hockey stick.

*,i\\\ ///1\^ w'^" *^^ curved end

f/l\V\ dli^M pointing outwards fromT^^ the spmdle, whilst the

^mjjk smaller somewhat pear-

^\\\l I//V
shaped one is not more

y// than two-thirds its size

„ „ . A- r L {Vie. 1). The shape is
Fig. I.— Helerotype diviwon in Lydtnts ^ P ' ^ . J ,

.

ttlha. Mill. A : male ; 11 : female. quite constant and the
appearance is the more

striking in that this pair of chromosomes takes the
stain muc"h more strongly than the others.

Since L. alba is so closely related to /-. dioica, in

which ShuU has demonstrated sex-linked characters
with the male heterozygous for sex, it seems more
than probable that we have here a definite case of

an XY pair of chromosomes in the male with a corre-

sponding XX in the female. This is the first definite

record of sex chromosomes in a Dicotyledon.
A full account of this and other species of Lychnis

and their hybrids will be published shortly.

Kathleen Bever Blackburn.
Botanical Department, Armstrong College,

Newcastle-upon-Tyne.

Powers of Perception of Birds.

My attention has been directed to a note in Nature
of November 18, 1922 (vol. no, p. 677), containing
references to an article on " The Sense of Smell in
Birds " (Nature, June 17, 1922, p. 783), and to Dr.
H. H. Beck's paper on " The Occult Senses in Birds

"

{A uk, 1 920, xxxvii. 55) . As your note intimates, there
is evidence that neither by " occult sense " nor by
smell do turkey vultures find their food. They cer-
tainly depend largely upon a very keen sense of sight,
as is shown by the following incident.
A toy rabbit consisting of white plush and excelsior

packing was given to our little girl a number of years
ago. It proved to be a favourite toy. One night
she forgot it and left it lying in the yard. As we sat
at breakfast the next morning we were greatly sur-
prised to see a turkey vulture strutting in a circle
about the toy rabbit as it lay on the ground, and
eyeing it with head turned to one side. Here was
something new to his experience. It was certainly
the form, but not the substance of a dead rabbit.
If the turkey vulture has an " occult sense," in this
case at least he did not depend upon it, or, doing so,
was completely deceived.
The position of the writer of the note in Nature

is one to which we can subscribe when he says : "It
is surely more reasonable to attribute these [powers
of perception] to greater acuteness of the known
senses than to imagine new senses for which no
physiological basis can be suggested."

Chas. W. Palmer.
Northeast High School, Philadelphia, Pa.,

October 15.
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Population and Unemployment.

In the r^umd in Nature of Octol>er 13 of t

presidential address by Sir William li«*vf'ridR** to 1

:

kconomics Section of the

point which raised so much
mdicated by this sentence: inc:

trol is not required by anything in

Europe before the War, and is ir

present troubles." As this idea h
nailed by many, may I

••-••>• out tii.n .-^i ..iiii,i..i

entirely ignored the 10 !es. Those who are
unemployable throni'i' ...v,. f... 1,1,. .,.,t.,i,..i

ness, general debilit

of a " C 3 " and \u.. .^
do not appear in the ordinary list

but they are. nevertheless, a huge fin.'

the community. Both a financial strain and :i

physiological danger to the race, they not onlv brof 1

and reproduce their like if left without birth (

but they are brought into existence in otJ.

healthy stocks whenever mothers under hard c*-;

ditions reproduce too rapidly. Only by means ' :

constructive birth control can women space their

children so as to ensure the likelihood of reasonable
health to those they bear under the modem aixl

unnaturally hard conditions of slum life.

While Sir William Beveridge may play at ninepin>
with the primitive " Malthusian theory," it is most
dangerous that, misled by his phrases, uncritical

persons who confuse Malthusianism with constructive
physiological birth control should be given such
inopportune encouragement. Statistics confirm our
common-sense observation that intelligent members
of the better stocks are widely using birth control ;

hence, unless we do have an increase of birth control

.so that the inferior stocks also use it, we shall con-
tinue racially to deteriorate at an ever-accelerating

speed. Marie C. Stopes.
President of the Society for Constructi\ c

Birth Control and Racial Progress.

7 John Street, Adelphi,
London, \V.C.2.

A Possible Cure for Cancer.

Whilst reading Prof. Johnstone's remarks (Lanes.

Sea-Fish. Lab. Report for 1922 (1923), p. 19) on
malignant (cancerous) growths in fishes, I was struck
by and seized upon the statement that " wen " is an
example of a controlled growth.

So long ago as 1908 I remember Prof. Farmer
suggesting in his lectures on " The Cell " that
" cancer " might be due to lack of control of the
individual as a whole over certain tissues, and this

view has gained force ever since that time ; but now
arrives a statement that " wen " is a controlled

growth. Let it be assumed that both statements
are correct ; then the individual with a wen contains
or has contained in its system somewhere a control-

ling influence which—from many analogies—may
not improbably exist in the blood. Now if wens
occur in other suitable animals than man it would
be an easy matter to extract plasma or other com-
ponents of the blood for injection into other in-

dividuals of the same species having uncontrolled
(cancerous) growths in order to test whether the
controlling influence exists there and can be passed
on to another individual.

If the suspicion were confirmed, a cure for cancer
would be obtained, as the application of a similar

process to man would no doubt follow ver>' swiftly.

Or again, assuming that individuals with wens
have an obvious control of a tendency to cancerous
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growths, the suggestion is provoked that all normal
mature individuals contain a factor—probably bio-

chemical—which controls a tendency to abnormal
growth. Why not then try simply the injection of

blood-plasma or other constituents of the blood
from normal mature individuals into cancerous
subjects ?

It is of course possible that the factor inhibiting

abnormal growth may lie dormant in the healthy
individual or only occur at a particular phase of

life—one of which may be at about the end of the
growth period—and may not therefore be trans-

missible in blood constituents at all stages of the
mature life-history, even supposing that the blood
is the locus of the factor when it is active. A further
possibility may be that only certain apparently
normal individuals possess constantly an active

growth-restricting factor and that these individuals

remain to be identified. Whatever the importance
of the above surmises may be, it would seem clear

that the economy of individuals with " wens " must
be regarded at present as of great importance in

the study of cancerous growths. It is realised that
there is a great deal of speculation in the remarks
made above, but the importance of the subject is

regarded as sufficient excuse. J. H. Orton.
Alarine Biological Laboratory, Plymouth,

October 25.

Science and the State.

Lord Salisbury has noticed with great pleasure
your appreciative article (October 27, p. 609) on the
co-operation of the different parts of the Empire in

scientific research dealt with in his recent speech to the
Imperial Economic Conference. He would like, how-
ever, to assure you and your readers that when he spoke
of the willingness of scientific men to place their services

at the disposal of the Government and the community
for " far less than the true remuneration of their

great talents," he was referring not to the scientific

staft of the Department, but to the distinguished

men who serve on the Advisory Council and other
Committees and Boards of the Department, most
of them entirely gratuitously. The members of the
Advisory Council are offered a modest honorarium,
l)ut it is not always accepted.

Philip Farrer,
Private Secretary.

Privy Council Office, Whitehall,
October 30.

A Representative Scientific Council.

Thk proposal made in the leading article in Nature
of October 13, page 529, seems of the utmost import-

ance, and is therefore likely to be discussed by abler

pens than mine. I venture, however, to touch on
some considerations not yet covered by your opening
statement.

In a world of disillusion, with Church and State
both in discredit if not in disgrace, there is a wide-
spread and keenly felt need for wiser guidance. Here
s the opportunity. Some of us would say that in an
age of revolutions, it is not a further enforcement of

authority by the method of violence that is needed.
To substitute the dictaturc of " Science " for the

'Hctature of the proletariat is only to demonstrate
1 liat the real enemy is the bourgeois and the bureau-
crat. Here is our temptation.
We have no recognised definition of scientific

" truth " as distinct say from war truth, newspaper
truth, or Quaker truth. Do we mean that our con-

clusions are always " contradictoire," open to

challenge, verification, or correction ? If so, there is
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obviously no case for enforcing them on an ignorant
but reluctant populace.

There is already some distrust of the learning of the
medical profession. They are wise enough to be
content to advise their patients, but not to enforce

their advice. The Ministry of Agriculture is wise
enough to issue advice. From the Board of Educa-
tion we should welcome rather more advice and rather
less administration. Just consider how much mis-

chief might be done in the present state of our know-
ledge of eugenics by a new tyranny of good intentions

and ignorance.
On the other hand, there is a very strong case for

some public body of scientific experts which might
advise and report on all matters affecting the public
welfare ; for example, on the children of Russia, the
reafforestation of Greece, the rebuilding of Tokyo, the
finances of Germany, the frontiers of France. If

some scientific (not political) body meeting in Geneva
could find the right answers to these questions, some
of us would be content to sacrifice all other sorts of
authority vested in the League of Nations in favour
of the authority that might ultimately accrue to an
oracle which confined itself to good advice.

For the word " democracy " we might substitute
" scientific initiative and democratic veto." We
need both. Almost all that can be done* by mass
movements, like trades unions and armies, is to veto,
to stop other things being done by other people.
Initiative, doing new things, is generally the work of
individuals, not of mobs. The case for a scientific

advisory body is far stronger than any existing politi-

cal system recognises. The House of Lords may be
earmarked for the future development of Trades
Unionism, but the Privy Council is an existing institu-

tion which could be developed into an acting advisory
council, with no authority to enforce its advice.

It may be difficult to draw the line of representation
among the claims of metaphysics, theology, theosophy,
anthroposophy, anthropology, psychical research, and
experimental psychology. An excluded minority of
Christian Scientists might be hostile, as you say.
Hence the virtue of Prof. Oppenheim's maxim :

—

" There will be voting and the majority will indeed
decide, but that decision will only bind that majority.
In matters of ' scientific ' opinion are we not justified

in saying that no majority however great should seek
to enforce its decisions on any minority no matter
how small ?

"

On the other hand, consider the immense power that
might be wielded by an advisory organisation that
merely advised its members to " withhold support "

from an existing political institution which seemed to
be going astray. Imagine, for example, that during
some recent wars the General Medical Council had
advised its members to refuse service in all ambulance
units or a Chemical Society disowning members
engaged in manufacturing explosives, or a Trades
Union refusing to make munitions or to accept
Treasury notes in payment !

There is a little difficulty about registration. Is a
university degree in science enough, or is research
work necessary ? Or might the standard be lowered
to the Preliminary Scientific Examination ; and
what alx>ut people of quite obviously exploring habits
of mind who have never had the chance of a university
education ? The analogy of the Teachers' Regis-
tration Council a little suggests that registration
might be the only aim which would be achieved.
The great thing is to maintain an offer of the best

scientific advice available for the widest possible
community. Hugh Richardson.

Wlxoihlri.-^, Stocksfield-on-Tyne,
I >ctober 23.

T 2
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Radio Direction Finding by Reception.

''I'llKKh lire in use to-day three prindpiil sy.stcniH

JL of direction finding by which the apparent

direction of arrival of a train of electromagnetic waves

can be observed and, under suitable conditions, the

direction of a radio transmitting station d '

!

These are usually described as the Bellini-'I' n,

the single frame system, and the Robinson system.

The Bellini-Tosi system has been very fully developed

by the Marconi Company for use on land and on board

ship as an aid to navigation, and is the system most

usually employed in this country for that purpose.

The coil frame system has received most attention in

the United States, and has there been the subject of a

great amount of research work. The Robinson system,

for reasons which will appear later, is specially suitable

for use in connexion with direction finding in the air

and has mainly been developed with that end in

view. All three systems have been for the most

part the subject of independent development and

their several merits have been the subject of con-

siderable controversy.

In general, however, all the systems operate upon

the principle that the magnitude of the electromotive

force induced in a vertical loop or coil of wire by an

electromagnetic wave depends upon the angle between

the plane of the loop and the wave front of the arriving

wave. An electromagnetic wave can be considered

as consisting of electric and magnetic forces which are

at right angles to each other and to the direction of

travel of the wave. These two force vectors are in

phase with each other and each varies rapidly in a

periodic manner. The effect on a wire placed in the

field due to such a wave can be deduced from con-

sideration of the effect of either the electric or the

magnetic fields in the wave front. In the case of a

single coil vertical loop of wire it can be shown that

the periodic magnetic field due to an electromagnetic

wave the wave front of which is plane, though not

necessarily vertical, introduces in the loop an alter-

nating electromotive force the maximum value of

which is given by the following expression :

—

E,„ = wH^A cos a

where w is the periodicity of the wave, H,„ the maxi-
mum value of the horizontal component of the magnetic

jBeld in the wave front, A the area of the loop, and
90° - a the angle between the plane of the loop and the

horizontal component of the magnetic field. The
effect of the vertical component of the magnetic field

may be disregarded since the plane of the loop is

vertical and therefore cannot be linked by this com-
ponent. If the loop is rotated so that the electro-

motive force becomes zero the plane of the loop is then

parallel to the horizontal component of the magnetic
field, and the direction whence the waves are travelling

is thus at right angles to the plane of the loop. The
direction of arrival of the waves can therefore be
determined with an ambiguity of 180°. It can be
shown that, in general particulars, the underlying

principles of all the three systems in use to-day are the

same—and that the systems are in their action

essentially equivalent to the single rotating loop.

The single coil system most closely approximates to
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the .simi)le thcortiif a! « ase. .\

ever, usually inlroduced in

which the amplifying and dtticujig upj>araiui ii con-
nected ; but it can Ik? shown that the potential

difference across this condenser depends on the
tion of the frame in the same manner as the .

motive force induced in the frame. The single coil. ;is

used in practice, consists, as a rule, of several turns u\

wire instead of a single turn. These turns are usually
spaced in a series of equally dimensioned loops in

nearly parallel planes (box type coil), or are wound
spirally in the same plane (pancake type coil). In the
case of a pancake coil the quantity A in the expression
given above is replaced by the effective or mean area
of the coil. In the case of box type coil, sinre the

winding of the coil is, of necessity, slightly a

the axis of the coil, there is the possibility of an «

;

turn of wire being introduced the plane of which 1-

practically at right angles to the main turns of tl

«

coil ; the effect due to such a turn, however, introdu< t -

an error not exceeding o'i°, which is p< 'li'ii.i, f,.r

ordinar}' purposes.

The connexion of the tuning condenM r ai.u i« « ri\ n -

apparatus to the coil introduces certain disturbing

effects. First the electromotive ftirce picked up by
the leads and the whole circuit, although small com-
pared with the maximum value of the potential

difference across the tuning condenser, may be suffi-

ciently strong to give an audible signal when the coil

is orientated so as to make this potential difference

zero {i.e. cos a = o). In this way an ill-defined minimum
may be produced, and accurate determination of the

bearing made more difficult. Secondly, a bad zero

may be produced by what is known as " vertical " or
" antenna " effect. One side of the tuning condenser
is connected to the grid of the first receiving valve,

while the other side is connected to the filaments of

the valves, to which in turn are connected the filament

and anode batteries. The capacity to earth of the

two sides of the coil joined to the tuning condenser
will, therefore, in general be unequal, and a potential

difference will be produced across this condenser even
when there is no circulating current in the coil. One
result is a blurring of the minimum, and another is

that the two minimum positions are found on rotating

the coil not to be exactly 180° apart, owing to the fact

that the superimposed potentials due to the antenna
action of the coil are nondirectional. These effects

can be eliminated, however, by the introduction of a

small variable balancing condenser between the grid

of the first valve and the tuning condenser.

In the Bellini-Tosi system two large rectangular or

triangular loops each of a single turn are erected with

their planes at right angles. To each of these a small

field coil is connected in series. These small coils are

again mounted with their planes at right angles and
between them is pivoted a small search coil, attached

to which is a pointer which moves across a horizontal

circular scale divided into degrees from which the

observed bearings are read off.

The two field coils reproduce in miniature the field

in which the main coils are placed, and the search coil

turning within the small field coils is equivalent to
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a single rotating coil directly receiving the energy of

the waves. Thus the Bellini-Tosi system is in theory

exactly equivalent to the ideal single turn rotating

loop. The system, as in case of the single frame coil,

is liable to a certain amount of " antenna " efifect. It

is also necessary in erection for care to be taken that

the similarity of the two loops and their circuits is

ensured, and that the planes of the loops are accurately

at right angles.

In the Robinson system two coils, which differ as

regards their area -turns, are fixed rigidly at right

angles and pivoted about a vertical axis. The coils

are connected in series and so arranged that the

direction of winding of one of the coils can be reversed

with regard to the other by means of a switch. In

this way the electromotive force induced in the former

coil can be added to or subtracted from that induced

in the latter. When the coil with the larger area-turns

is placed in the minimum position for signals induced

by the arriving waves, the smaller coil is in the maxi-
mum position. In this position, on throwing over the

switch from one position to another, no change of

signal strength will be heard in the telephones attached

to the receiving circuit, and the larger coil will be per-

pendicular to the direction of travel of the waves.

Consideration of the theory of this system shows that

the operation of the reversing switch is really equivalent

to swinging a single frame, or the search coil in a

Bellini-Tosi installation, through an angle on either

side of the minimum position. The amount of this

equivalent angle of swing depends on the ratio of the

area-turns of the two coils of the Robinson system.

This ratio is usually arranged so that for good sensi-

tivity this equivalent angle is 20° to 30°.

Since, in using the system, the equivalent coil is

swung to positions 20° to 30° on either side of the

minimum by the action of the switch, the received

signals are not reduced to zero intensity. The system
is therefore suitable for use where the finding of the

zero position is difficult through extraneous noises or

interference, and it is, accordingly specially adaptable

for use in aircraft.

All the three systems of direction finding are liable

under certain conditions to errors which may be classed

under three heads : (a) variable errors arising from
causes influencing the direction of travel of the waves
during their propagation through space, (p) errors due
to the effect of the local surroundings of the receiving

station, (c) instrumental errors.

A discussion of the three systems of direction finding

as regards their basic principles and as regards their

liability to the above three classes of errors has recently

been published as Special Report ^ No. i of the Radio
Research Board under the Department of Scientific

and Industrial Research. The conclusion reached in

this report based on a large number of careful observa-

tions is that each system is liable to errors of the same
order of magnitude. The errors due to the location

of the directional finder can be avoided, however, by
careful selection of the site of the station, while instru-

mental errors can be reduced to practically negligible

amounts by suitable design and arrangement of the

' A (li«;u<^i-)n of the practlMl nyitem* of Dirccli.in Fin lin.< bv Rorcpiion,
Dr. R. L. Smi;h Riw, an I R. H. BirAold (RiJi) Ko^jrch Iliard Sppcial
Kepjrt No. I), pjbti'ihcd by H.M. Slationsry O.fiaj. Pii.-^ 9/. net.
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apparatus. Until recently it appears to have been
generally held that observations with undamped waves
were more liable to error than those with damped
waves. Experiment has shown, however, that the

errors' observed were occasioned by the heterodyne

method of recef)tion of undamped waves, and that

they may be eliminated almost entirely by careful

screening and arrangement of the heterodyne with

regard to the receiving apparatus and aerial system.

The variable errors, falling under class (a), however,

present much greater difficulty and so far no means of

eliminating them have been found. Since they are

introduced by changes in the direction of travel of the

wave front during propagation the explanation of the

factors which give rise to them is to be sought in the

study of the propagation of waves. The fact that all

the systems of direction finding are in their essentials

equivalent to rotating the single turn rotating loop, is

of great importance in this respect because in con-

sidering the effect of different wave fronts it is only

necessary to consider the behaviour of the simplest

type of aerial (i.e. the single coil type). The results of

experiments carried out on one system then can safely

be considered as applicable to the other two.

By any of the three methods discussed the direction

of the horizontal component of the resultant magnetic
field in the wave front can be determined. In practice,

however, it is the direction of the horizontal component
of the line of motion of the waves which is actually

required. Should neither the direction of travel of

the waves nor their resultant magnetic field be hori-

zontal, then the setting of a coil in the minimum
position for signal strength will have no necessary

relation to the direction of arrival of the waves, and
errors will be recorded by all three systems. On the

other hand, provided the resultant magnetic field

remains horizontal, the wave front may be inclined at

any angle ; or again, provided the wave front remains

vertical, the resultant magnetic field may have any
angle therein, without causing errors to occur in the

observation of the direction. The variable errors are

far greater by night than by day. The variation

produced may arise very suddenly and the observed

bearing may change at the rate of several degrees a

minute, or the deviation in the bearing may remain
steady for a considerable period. The magnitude of

night variations, which are far greater than those due
to location or to instrumental errors, may be judged
from the following observations recorded in the Special

Report of the Radio Research Board already referred

to. In one series of experiments where ol«ervations

were carried out with a Standard Robinson set and a

portable type ik>llini-Tosi set, erected in the same field

at Slough, on various fixed transmitting stations

employing waves between 2000 and 5000 metres, the

maximum variation for Karlsburg observed with the

Robinson set was 27*1° and with the Bellini-Tosi .set

28°, for Moscow 9'9°, 9*2°, for Coltano io"8'^ and 7*2°

respectively. In another series of experiments, on
waves of 2000 to 9000 metres, carried out at Orfordness

with a permanent Bellini-Tosi apparatus and a standard

Robinson set, the total variations at night ranged on

various occasions from 5*0° to 54° for the Bellini-Tosi

set and 5*2° to 51 '3° for the Robinson set.

It should be remarked, however, that these large
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variations occurred in cases where the distance between

the transmitting and receiving station was great

—

being rarely Itss than loo miles and in some cases

as great as 1500 miles. Also the waves had travelled

for considerable distances over land. These ' facts

probably account for the changes fn the ap|jarent

direction of travel of the wave front necessary to

produce the large variations observed. Fortunately

m the application of radio direction finding to

navigation such conditions as a rule do not occur.

Ships usually require their positions or bearings to be

given when they arc neanng land, and there is a

considerable amount of evidence to show that, in the

case of the shorter waves, as used by ships, passing

entirely over sea for distances of the order of 50 to

80 miles, individual l>earings very rarely show a maxi-

mum error of more than 5°, while simultaneous observa-

tions carried out on the same waves after passing

over land frequently show variations of the order

of 40".

From the experimental evidence available it would
seem that with a suitably situated shore di-^ *• -

finding station a ship at a distance of the <

50 miles can be given a bearing, under normal lon-

ditions, with an accuracy to i** to 2". A single

direction finding station can only give a ship her

bearing from the receiving station, but if a second

direction finding station suitably placed <ct

to the first is available, two bearings can I md
the position of the ship can be fixed by their mter-

section. Experience has shown that such an inter-

section is usually sufficiently correct to enable a ship's

position to be given with all the acr-'-' r,,. ,...,, ^.

for safe navigation.

The Education of the People.'

By Prof. T. Percy Nunn.

IN education, as in all the great fields of practice,

there are, and must constantly arise, problems

that can be solved only by patient application of the

methods of science, but however far the scope of

educational science may extend, the critical educational

issues will always lie beyond it. For in its origin

education is a biological process which does not wait

for deliberation to call it into existence or for science

to guide it, but has the inevitability of behaviour

rooted in instinct.

What is it, then, that determines the general character

of the educational process at a given point in the

history of a human society ? The answer is that the

same Han vital which brought the society to that

point urges it so to train its young that they may
maintain its tradition and ways of life. It follows that

the education a nation gives its children is, perhaps,

the clearest expression of its ethos and the best epitome
of its scheme of life. Thus the ideas of too many of

our Georgian forefathers upon the education of the

masses corresponded faithfully with their belief in the

great principle of subordination about which Johnson
and Boswell talked so often and agreed so satisfactorily.

One remembers, for example, how hotly Miss Hannah
More denied the scandalous rumour that she was
teaching the poor of Cheddar to write ! Similarly, the

liberal curriculum of our elementary schools reflects

the prevalence to-day of a widely different view of the

nature and purpose of society. In brief, it is an
expression of the steadily growing belief, first, that

every member of society has an equal title to the

privileges of citizenship ; and, secondly, that the

corporate strength of society should be exerted to

secure for him actual as well as theoretical possession

of his title.

How the movement based upon that belief will

ultimately affect the happiness of our people no one
can with certainty foresee ; nevertheless, I am bound
to record my opinion that in its main tendency it ought
wholeheartedly to be accepted. I think this chiefly

because it seems to be inspired by the Christian

» From the presidential address delivered to Section L (Educational
Science) of the British Association at Liverpool on September 14.
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principle of the immense value of the individual life,

or, if you prefer to put it so, by the Kantian principle

that no man ought to be treated merely as a means but
always also as an end in himself. But if the movement
is accepted, public education must correspondingly

assume a character which would follow neither from
the principle of subordination nor from the prin-

ciple of laissez /aire. The view I submit is that the

educatipn of the people should aim at enabling every

man to realise the greatest fullness of life of which
he is by nature capable

—
" fullness " being, I add,

measured in terms of quality rather than of quantity,

by perfection of form rather than by amount of content.

That view is the basis of all I have to say.

During the last century we learnt, following Darwin,
to look upon all biological phenomena as incidents in

a perpetual struggle wherein the prizes to be won or

lost were the survival of the individual and the con-

tinuance of his species. From this point of view there

could be onlyone object of life,one causa tiWwJi,namely,
to continue living, and the means by which it was to be

attained were adaptations to environment achieved

by an individual, and perhaps handed on to its off-

spring, fortunate germinal variations, or lucky throws

of the Mendelian dice. It was natural, if not logically

necessary, that the doctrine should fuse with the view,

as old as Descartes, that life is but an intricate complex
of physico-chemical reactions. Upon that \dew, even

to speak of a struggle for existence, is to use a metaphor
admissible only on account of its picturesque vigour

;

when we study the forms, processes, and evolution of

living beings we are spectators merely of the operation

of physical and chemical laws in peculiar forms of

matter.

These ideas, in either their more moderate or their

more drastic form, affected the attitude of men towards

matters lying far outside the special province of biology-

.

National policies have been powerfully influenced by
them, and it has been widely held that the education

of children should be shaped mainly, if not solely, with

the view of " efficiency " in the struggle for existence.

It is, therefore, relevant to point out what tremen-

dous difficulties are involved in their thorough-going
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application. I will not speak of those which have
driven physiologists of high standing to reject the

mechanistic theory of life as unworkable, for they do
not bear directly upon my argument. It will be more
to our purpose to raise, as William James did in his

great treatise on psychology, the question of the higher

aesthetic, moral, and intellectual qualities and achieve-

ments of man, and to ask how these are to be brought
under the conceptions before us. We will not press

the question how the emergence, say, of Beethoven's

Fifth Symphony is to be explained in terms of physics

and chemistry ; for even the most stalwart mechanists
scarcely expect that it will actually be done ; they only

believe that conceivably it could be done. But it is

l)oth fair and necessary to ask how the things of which
the symphony is typical can be accounted for on the

principle of survival-value. James, facing this question

with characteristic candour, felt bound to admit that

they have " no zoological utility." He concluded,

therefore, that the powers and sensibilities which make
them possible must be accidents—that is, collateral

consequences of a brain-structure evolved with refer-

ence not to them but only to the struggle for material

existence. The premises granted, I do not see how
the conclusion can be avoided ; but surely it is ex-

tremely unacceptable. If, with Herbert Spencer, we
could regard art merely as something wherewith to

fill agreeably a leisure hour, we might be satisfied by
the hypothesis that our sensibility to beauty in form,

in colour, and in sound, is an " epi-phenomenon "

having no significance in relation to the real business

of life. But when we think of men whose art was in

truth their life, and consider how eagerly the better

part of mankind cherishes their memory and their

works, it is next to impossible to be satisfied with that

view. Take the case of science. Votaries of pure

science often seek to justify their ways to the outer

world by the argument that discoveries which seemed
at first to have only theoretical interest have often

disclosed immense practical utility. It is a sound
enough argument to use to silence the Philistine, but

would the pursuit of science lose any whit of its dignity

and intrinsic value if it were untrue ? I will not

lengthen the argument by extending it to the saints

and the philosophers, for its point should be sufficiently

plain. The activities of " our higher aesthetic, intel-

lectual, and moral life " have such intrinsic worth
and importance that to regard their emergence as

accidental and biologically meaningless is outrage-

ously paradoxical. They must be at least of equal

significance with anything else in man's life, and may
not unreasonably be held to contain the clue to life's

whole meaning.

It may be helpful to put the conclusion in other

language. Man's life is a tissue of activities of which
many are plainly conservative in nature, their function

l)eing directly or indirectly to maintain the existence of

the race and the individual. Agriculture, industry,

defence, medicine, arc obvious examples of the type.

But there are other activities—art and pure science

are capital examples—the character of which is best

indicated by the term creative. The point made is

that in any sane view of human life as a whole the

creative must be regarded as at least as significant and
important as the conservative activities.
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Purely conservative and purely creative activities,

if indeed they exist, are only limiting instances ; in

most, if not in all activities, the two characters are

interfused. For example, the motive of pure science is

unmistakably creative, yet its extrinsic conservative

value is uplimited ; on the other hand, the vast

industrial organisations of to-day exemplify activities

which, though conservative in their genesis, yet have
developed the creative character in an impressive

degree. Considerations of this kind prepare one to

see that the higher creative life, far from being merely
a splendid accident, is really the clearest and purest

expression of the essential character of life at all its

levels. The poets are, as the Greeks called them, the

supreme makers, for all making has in it something of

the stuff of poetry. In short, there is no life, however
humdrum, however crabbed by routine, which is not

permeated by the self-same element, the inflorescence

of which is literature, art, science, philosophy, religion.

The foregoing discussion has a close bearing upon
the questions what should be taught and in what
spirit the teaching should be given. The curriculum

always will be a partial reflection of the actual life and
traditions of a community, and ought to reflect all the

elements therein which have the greatest and most
permanent value and significance. Without doubt
these will, in general, be the things that have the

highest significance and value for the human family as

a whole, but there can scarcely be said to be a common
human tradition. There exists, it is true, a common
European tradition based mainly upon the Graeco-

Roman and Christianity, and it is vastly important for

the happiness of the world to deepen and vivify men's
consciousness of it. But even this lacks the concrete-

ness needed to form the basis of popular education. In

short, a nation is the largest social unit whose ethos

has the necessary individuality. Hence, though we
should aim at making our young people " good
Europeans," we can do so only by shaping them into

that particular brand of good Europeans who are

rightly to be called good Englishmen. Hence the

importance of fostering in our elementary schools the

special traits of the English character at its best ; of

giving English letters a chief place among the studies

of our youth ; of cherishing the English traditions in

the arts and crafts, including our once proud art of

music ; even of reviving the old dances which were so

gracious and typical an expression of our native gaiety

and manners.

Lest this contention should be misunderstood, I add
that I preach neither the hateful doctrine that what is

foreign should, as such, be excluded, nor the ignorant

and presumptuous doctrine that what is our own is

necessarily the best, and that we have nothing to learn

from other peoples. The whole burden of my argument
is that the things which have universal human value

are the things of most importance in education. But
the universal can be apprehended only where it lives

in concre^ embodiments. In the cases we are con-

cerned with, these are elements or organs of a national

culture ; and the only national culture to which a

child has direct and intimate access is his own. He
should be taught to see, as opportunity permits, how
much of it is derived from the common European
tradition and how much it owes to the influences of
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othtr nalionul cultures ; but it should, in its concrete

in(li\ iduulity, f)c the l>asis of his education.

I^istly, I liave ur^fd that amonj,' the strains or

(urrcnts in a national tradition the highest value

h(li)nt,'s to those that are richest in the creative element.

Tlicse arc themselves traditions of activity, practical,

intellectual, aesthetic, moral, with a high degree of

individuality and continuity, and they mark out the

main lines in the development of the human spirit.

Do we not rightly measure the cjuality of a civilisation

by its activities in such directions as these ? If so,

must not such activities be typically represented in

every education which offers the means to anything

that can properly be called fullness of life ?

If the force of the argument be admitted, the

principles of the curriculum take a clear and simple

shape. A school is a place where a child, with its

endowment of sensibilities and powers, comes to be

moulded by the traditions that have played the chief

part in the evolution of the human spirit and have the

greatest significance in the life of to-day. Here is the

touchstone by which the claims of a subject for a place

in the time-table can be infallibly tested. Does it

represent one of the great movements of the human
spirit, one of the major forms into which the creative

impulses of man have been shaped and disciplined ? If

it does, then its admission cannot be contested. If it

does not, it must be .set aside ; it may usefully be
included in some special course of technical instruction,

but is not qualified to be an element in the education

of the people.

The same criterion may be applied to the methods
by which the subjects of the curriculum are taught. We
are constantly told that the " educational value " of a
subject lies in the mental discipline it affords, and,
from this point of view, a distinction is made between
its educational value and its import as an activity in

the greater world ; thus geometry is taught as a training

in logic, the use of tools as " hand and eye training,"

and so forth. From the point of view I adopt that
distinction is unjustifiable and may be dangerously
misleading ; it has, I fear, often been a source of aridity

and unfruitfulness in school teaching. The mistake
consists in supposing that the disciplinary value can be
separated from the concrete historical character of the
subject as a stream of cultural tradition. The dis-

cipline of the school workshop consists in using the
tools of the craftsman for purposes cognate with his

and inspired by his achievements. Similarly the dis-

cipline of school geometry consists in steeping one's
mind in a certain noble tradition of intellectual activity

and in gradually acquiring the interests, mental habits,

and outlook that belong to it. To say this is not to
minimise the importance of discipline or to expel from
school studies the austerity which the grave old word
suggests. What is insisted on is that the several forms
of mental discipline are characters of concrete types of
creative activity, practical, aesthetic, intellectual, and
that they influence the mind of the learner iavourably
only in so far as he pursues those activities as adventures
of the human spirit, laborious yet joyous and satisfj-ing,

and pursues them after the manner of the great masters!
In short, true discipline comes simply by trying to do
fine things in the fine way.
The foregoing principles are open to misconceptions
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against which it i^ <m. In the

first pla< e, it may » i.i the educa-
tion of the people u|Kin u >' u mtiy be magni-
ficent but is certainly impr It is easy, no
doubt, to form extravagant expectations, and by se< 1

ing to do too much to achieve nothing solid at all. liui

the argument is concerned far less with the standard
to which school studies may be pursued than with
their proper qualities and the spirit that should inspire

them. In particular, it is directed against the attitude

expressed recently by a public speaker who asked what
good is poetry to a lad who will spend his days in

following the plough and spreading manure upwn the

fields. Against this attitude it urges that a man's
education, whatever his economic destiny, should bring

him into fruitful contact with the finer elements
of the human tradition, those that have been and
remain essential to the value and true dignity of

civilisation.

It may be objected, granted the soundness of the

ideal, that the shortness of school life makes it imprac-
ticable. It is true that a study, to be of real value,

must be carried far enough and followed long enough to

make a definite and lasting impression. It is also true

that some studies can scarcely produce their proper
effects until a certain level of maturity has been
reached. But what is to be deduced from these

admissions .-* Surely the conclusion, which the public

mind is slowly accepting, that so long as children leave

school for good at fourteen some of the best fruits of

education will be unattainable and the security of the

others precarious. It is not merely a question of length

of time, but also, and even mainly, of psychological

development. The more carefully youth is studied

the more significant for after-life the experience during

the years of adolescence is seen to be. Its importance

is not a modem discovery ; for even the primitive races

knew it, and the historic Churches have always taken

account of it in their teaching and discipline. The case

for universal education beyond the age of fourteen

depends ultimately upon the importance of shaping the

new capabilities of the adolescent in conformity with

the finer traditions of civilised life. Public opinion,

regretting the generous gesture of 1918, has not at the

moment accepted the larger view of the mission of

education ; but as the nation learns to care more for

the quality of its common manhood and womanhood
and understands more clearly the conditions upon

which that quality depends, the forward movement,
now unhappily arrested, will certainly be resumed.

For that better time we must prepare and build.

There is another objection to which I should think

it unseemly to refer if it were not a stumbling-block to

so many persons of good will. A liberal public education

will, they fear, make people unwilling to do much of

the world's work which, though disagreeable, must
still be carried on. The common sense of Dr. Johnson

gave the proper reply a hundred and fifty years ago.

Being asked whether the establishment of a school on

his friend Bennet Langton's estate would not tend to

make the people less industrious, " No. sir," said

Johnson, " while learning to read and wTite is a dis-

tinction, the few who have that distinction may be the

less inclined to work ; but when everybody learns to

read and write it is no longer a distinction. A man
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who has a laced waistcoat is too fine a man to work
;

but if everybody had laced waistcoats, we should have
people working in laced waistcoats."

Lastly, the ironical may ask whether it is an error

to suppose that the education of the people should

furnish them with useful knowledge and abilities. Now
the test of utility w^hich the plain man applies to educa-
tion is, in principle, sound and indispensable : the only
point doubtful is whether the test is always based upon
a sufficiently broad idea of utility. The only satis-

factory definition of the useful is that it contributes

definitely and positively to fullness of life. From that

point of view it is useful to teach a ploughboy to love

poetry and not useful to teach a public schoolboy to

hate Greek. This is not an argument against teaching
a subject the disappearance of which from our education

would be an irreparable disaster. It means merely
that the literatures of the ancient world, when taught,

should be taught in such a way as to contribute posi-

tively to the quality of a modern life. But the term
" useful," according to the definition, certainly includes

utility in the narrower sense. The daily work of the

world must be kept going, and one of the essential tasks

of the schools is to fit the young to carry it on under
the immensely complicated conditions of present-day

rivilisation. The only limitation imposed by our
argument is that what is conservative in purpose shall

lie creative in its method and, being so, shall embody
some dignified tradition of practical, aesthetic, or

intellectual activity. The condition may be satisfied

by a technical education based upon many of the

great historic occupations of men and women, provided

that inspiration is sought from the traditions of the

industry or craft at their noblest. To conceive

secondary' education for all " as meaning " the

rammar school curriculum for all " would be to make
! most serious blunder. The only mistake more
irious would be to exclude adolescent boys and girls,

even of the humblest station, from any essential part

of the national inheritance of culture. But this error

may be avoided while full account is yet taken of the

far-reaching differences in the talents and ingenium
of individuals and the rich diversity of the valuable

currents, intellectual, practical, and aesthetic, in the

life of the community, of which any one may be made
the basis of a course truly liberal in quality.

The last hundred years have greatly accentuated the

gravity of a problem which was discerned by the

poet Schiller and diagno.sed in the famous " Letters

on i^sthetic E!ducation " he published in 1795. In
^' hiller's view the immense progre.ss of the modem
nations has been purchased at the expense of the

development of the individual soul, so that, in spite of

the greatness of our achievements, we are, man for man,

inferior to the various and well-rounded Athenians of

the best days. It is the division of labour essential to

a large-scale organisation of society which has at once

made general progress possible and individual im-

poverishment inevitable, for it has cut individual men
off from experiences that are indispensable to the full

well-being of mankind. If this was true in the days of

the French Revolution, how much more true it is to-day,

and how much more gra^e the evil. We are told that

before the era of industrialism the great mass of our

people enjoyed a culture which, though simple, was

sincere and at least kept them in touch with the springs

of beauty. What truth there is in the picture I do not

know, but it is certain that with what is called the

industrial revolution the conditions that make it cred-

ible largely disappeared. Torn from the traditions of

the old rural life and domestic industry and herded into

towns where in the fight for mere existence they lost

their hold on all that gave grace to the former life, the

folk who now constitute the bulk of our population

were cut off effectually from " sweetness and light."

That was the situation when the task of public

education was taken seriously in hand, and that,

notwithstanding a great amelioration in details, is for

far too many the situation to-day.

There are some who think that the only remedy is

to cry halt to the modern movement and return

deliberately to medievalism. That is a counsel of

despair ; instead of indulging idle dreams it will be

more profitable, assuming the unalterable conditions

of modern life, to consider how the rest may so be

modified as to place the true dignity and grace of life

within the reach of all who are qualified to achieve

them. That can be done only by a system of education

which brings the things of enduring and universal

worth to the doors of the common people. It is what

has been done by many an elementary school teacher,

sometimes with scant assistance from public opinion,

simply because, face to face with his helpless charges,

he was impelled to give them the best he had to give.

It will be done with increasing happy results the more

clearly it is seen that the proper function of the ele-

mentary schools is something much more than to

protect the State against the obvious danger of a grossly

ignorant populace or to " educate our masters " in the

rudiments of citizenship. Unless it be done, unless

the natural hunger of the people for knowledge and

beauty be wisely stimulated and widely satisfied, no

material prosperity can in the end save the social body

from irretrievalilc dcirradalion and disaster.

New Discoveries and Paintings of Palaeolithic Date in the Department
of the Lot (France).

I'm-,
study of palaeolithic man is many-sided. As

a geologist, treating the tools and objects manu-
fa( lured by prehistoric man as fossils, the prehistorian

has determined an archaeological sequence, and, li\

correlating this with the geological record of the earth's

history, has licen able to suggest a probable chronology.

.\s an anatomist, the prehistorian has launched into

the fascinating .study of the evolution of man, and,
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although hampered by lack of authentic maU-rial, has

already been able to show that this evolution was by

no means a simple straightforward affair. As fresh

iiiaterial comes to hand it will become possible to

elucidate further this complex branch of the subject.

As an ethnologi.st, the prehistorian has attempted to

trace the migrations of prehistoric races, and to cornpare

their cultures with those of primitive folk still surviving.
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But perhaps the most entrancing branch of prcfiLstory

is the study of the mural art of these very early peoples.

Here we are not dealing merely with " drj' l)one» " or

objects made for some immediate and concrete use, nor
indeed are we dealing, in the vast majority of cases,

with mere " home " decoration. Primitive man, then
as now, was concerned with his food supply, and the

art was practised as a form of sympathetic miigic. The
veil lifts for a moment, revealing to us the very thoughts
and aspirations—one might almost .say the religion—of

these early artists. The occurrence of prehistoric

ceremonial burials has further helped in this study,
indicating, as it probably does, something of the nature
of a cult of the dead. Perhaps some of the cave art
may be connected with this.

The palaeolithic art for magic purposes occurs em-
blazoning the walls of caves. The darkness and silence

of these entrances to the bowels of the earth is eminently
suited to the production in primitive man of a state of

mind receptive to magic influences. There is actually
evidence to suggest that a priestly artist caste guided and
controlled these emotions. The painted and engraved
caves may indeed be described as prehistoric temples.

For this art to be practised, it is clearly necessary that
natural caves should occur in the district. Hitherto
three main areas of distribution have been located, one
in Dordogne (France), around the village of Les Eyzies
on the banks of the river Vez^re, a tributary of the
Dordogne

; another in the Pyrenees, especiallv in the
department of Ari^ge ; the third in Cantabria' (North
Spain), and extending as far west as Asturias. It would
now appear that, thanks to the energy of the Abbe

Ixmozi of Cabrercts near Cahors (Lot), a new :

in process of discovery. An announcement <

appeared in L'lllustralion of October ij, p. 354, Hit
article, profusely illustrated, deals with the finds of the

Abbt- I/emozi. It does not pretend to '

exposition written by an expert. On tl-

an exceedingly interesting sketch is given of th'

archaeological work done by the AbW, which it is to Ix

hoped he will publish himself in due course. Not only

have a numl)er of prehistoric " homes " l)cen discovered

under overhanging rocks, many of which have yielded

rich industries in stone and bone, but a painted cave

temple, worthy to be compared with those of the

Dordogne, Pyrenees, and Cantabria, has also been
explored.

Judging from the illustrations, the date of the art

would seem to be in part Aurignacian, in part lower

Magdalenian, but it is impossible to be
j

s

point from the meagre account given. Ti 1

figures observed apparently include reindeer, horse,

mammoth, bison, " negative " human hands, signs, etc.

Obviously much further work is required before what
promises to be a new and rich area is properly explored,

but the Abbe is to be congratulated on what he has

already done, and UIllustration is to be highly com-
mended for having brought forward his work in such

an excellent way. A complete survey of the district

around Cabrerets, with a scientific account of the

diggings and of the cave art, will ht eagerly awaited

by all prehistorians. Some reproductions of the new
prehistoric paintings appeared in the IllustraUd London
News of October 20. M. C B.

An African Chalicothere.

By Dr. Chas. W. Andrkws, F.R.S.

A SMALL collection of fossils from the neighbour-
^*- hood of Albert Nyanza has recently been sent
for determination to the British Museum by Mr. E. J.
Wayland, director of the Geological Survey of Uganda.
The beds from which these remains were derived are
of late Pliocene or, more probably, Pleistocene age,
since they include teeth of Hippopotamus and Phaco-
choerus which do not seem to be distinguishable from
those of recent forms : with these are bones of croco-
diles, Chelonia, a large Siluroid fish, and fresh-water
shells.

Accompanying these remains there are two or three
fragments of much greater interest. The most im-
portant is a phalangeal bone of such peculiar form that
it is at once seen to belong to a member of the Ancylo-
poda (Chalicotheroidea). These animals are very
aberrant perissodactyl ungulates in which, instead of
hoofs, great cleft claws are developed, and the conse-
quent modification of the foot bones is such that even
a single phalangeal bone is easily recognisable. These
large cleft claws were known so long ago as Cuvier's
time, and he regarded them as belonging to a giant
Manis (" Pangolin gigantesque "). It was not until
1888 that Filhol was able to prove that they actually
belong to an ungulate. The group first appears in the
Middle Eocene of North America, and in later times it

spread over the northern hemisphere, remains being
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found in the Upper Miocene beds of Saraos and Pikermi.

and in India and China in deposits as late as the

Pleistocene.

The finding of a Chalicothere in Central Africa is

of especial interest because a species occurs in Samos
associated with Samotherium, which is ven»' closely

similar to the Okapi, the discover)' of which a few

years ago attracted so much attention. It seems just

possible that a Chalicothere may still survive in the

same region and may be the basis of the persistent

rumours of the existence of a large bear- or hyaena-

like animal. For example, in a letter to Mr. M. A. C.

Hinton from Capt. C. R. S. Pitman, of Kenya Colony,

the writer inquires if anything is known of the " Nandi
Bear," stories of which are constantly cropping up.

Whatever it may turn out to be, the beast seems to be

nocturnal in its habits and to resemble a ven,- large

hyaena, an animal in which the proportions of the fore

and hind limbs are much as in some Chalicotheres.

It is to be hoped that great efforts will be made to

settle what this creature is, since, if the suggestion made
above turns out to be correct, it will be a discovery of

far greater interest than the Okapi. It does not seem

at all improbable that, in such a country, even a large

nocturnal animal might escape notice for a long time :

even in England few people have ever seen a badger

in the wild state.
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Obituary.
The Hon. N. C. Rothschild.

BY the death on October 12, at the age of forty-six,

of the Hon. Nathaniel Charles Rothschild, younger
son of the first Lord Rothschild, Nature in a literal sense,

entomology, and, it may be added, tropical medicine

have each sustained a formidable blow. For Mr.

Rothschild, whose career demonstrated in striking

fashion that the pursuit of business is by no means
incompatible with scientific achievement of the first

rank, was at one and the same time an active partner

in the firm of Messrs. N. M. Rothschild and Sons ; the

mainstay of the Society for the Promotion of Nature
Reserves, to which he contributed practically all the

funds at its disposal ; and the leading authority on the

Siphonaptera, or fleas, certain species of which are

responsible for the dissemination of plague.

In 1895, on leaving Harrow, where, in conjunction

with the late J. L. Bonhote, he had already while still

a schoolboy produced a volume on the local butterflies

and moths, Charles Rothschild went up to Trinity

College, Cambridge, where three years later he obtained

honours in Part I. of the Natural Sciences Tripos.

After entering the City, besides devoting himself to his

more immediate interests at New Court, Mr. Roth-
iiild became chairman of the Alliance Assurance
impany. The outbreak of the War caused him
become closely connected with, and to undertake

most important work for, more than one Government
Department ; and his father's various duties, which
were assumed by Mr. Rothschild on the death of the

former in the spring of 1915, added to the strain of his

many responsibilities. Overwork, cruelly prolonged,

resulted in 1916 in a nervous breakdown, and from this

Charles Rothschild never fully recovered; so that his

lamented death at a comparatively early age was clearly

an after-result of the War.
Mr. Rothschild, who was a Justice of the Peace and

1(1 been High Sheriff for Northamptonshire, was also

lieutenant for the City of London, and was president

the Entomological Society of London in 191 5 and
,16. In addition, he was a fellow or member of many
icntific and learned societies both at home and abroad,

and had been a member of the honorary committee of

management of the Imperial Bureau of Entomology,
from the formation of the latter, as the Entomological

Research (.'ommittee, in 1909. His presidential address

to the Entomological Society on January 19, 1916,

consisted in the main of an earnest plea for the pre-

servation of many species among the British fauna and
flora, now fast di.sappearing, or on the verge of, at any
rate, local extinction ; and appealed for support for the

Society for the Promotion of Nature Reserves, and for

the work of the National Trust for the Preservation of

Places of Natural Beauty or Historical Interest.

Even in these days of specialisation, it is given to

few zoological systematists to possess an encyclopaedic

and practically unique knowledge of an entire group.

But Charles Rothschild soon became, as he remained
until the end, the leading authority upon Siphonaptera

;

and to him, more than to any other, existing, accurate

knowledge of the fleas of the world is due. Prior to

Rothschild's day, the study of Siphonaptera lagged far

behind that of most other orders of insects, and in fact.

with a few notable exceptions, such as Taschenberg and
C. F. Baker, had been almost entirely neglected by
entomologists. Rothschild, however, was a prolific

writer upon his favourite subject, and, while steadily

accumulating his unrivalled collection of fleas, both
exotic and endemic, he continued for a quarter of a
century to diagnose and describe his material in a series

of papers and monographs of the utmost value. The
first papers by Mr. Rothschild on Siphonaptera (diag-
noses of two new species of British fleas) appeared in

1897, when their author was but twenty years of age.

Subsequently his interest was extended to the Siphon-
aptera of the entire world, and, in the interval between
the appearance of his earliest contributions and last

year, when the latest memoir written by him (a report
upon the Siphonaptera collected by the Norwegian
Expedition to Novaya Zemlya in 1921) was published,
he was responsible, either singly or in conjunction with
Dr. K. Jordan, his gifted collaborator, for a very large
number of authoritative contributions to the literature

of this group of ectoparasites.

Some ten years ago Mr. Rothschild, who was a
generous and frequent benefactor to the Natural History
Departments of the British Museum, presented to the
Trustees of that institution his entire collection of
Siphonaptera and other ectoparasites, with the proviso
that the collection should remain in his hands during
his lifetime. It is understood that the donor also set
apart a sum of money, the interest of which, when the
collection is handed over to the nation, is to be applied
to its maintenance and improvement. E. E. A.
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Mr. William Thomson.

Mr. William Thomson, F.R.S.(Ed.), F.I.C., the
eminent Manchester consulting chemist and analyst,
who died suddenly in his Laboratory' on October 4, was
a prominent figure in the chemical circles of Manchester
and London during the last fifty years. Born in 1851 in
Glasgow, he went to Manchester in 1869, and entered as
assistant to Dr. Crace-Calvert at the Royal Institution
Laboratory in Princess Street. Four years later, on
August 25, 1873, at the age of twenty-two, he became
a partner in the firm of Crace-Calvert and Thomson,
and on the death of Dr. Crace-Calvert two months
afterwards, took sole charge of the practice, and
combined with this the ofiice of public analvst for
Stockport, which he continued to tlic lim. Of his

death.

Mr. Thomson joined the Manchester Liu...,. ..m]

Philosophical Society in 1873, and served on the council
for many years, acting as president from 191 7 to 1919.
The Society is the richer for his contributions on different
subjects of scientific interest, some of which during his
lifetime developed into renowned discoveries. Only
in November of last year he presented to the Society
the actual tubes containing sulphides of calcium
barium, etc., with which in 1877 he brought to the
notice of Sir William Crookes the phosphorescent
properties of these substances. They proved to be
the first of three steps which led to the discovery of
X-rays by Prof. Rontgcn. He is also known for his
work on the detection of arsenic in beer during the
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outbreak of nrscniral poisoning some years a^o, and

for his indtfativ'ablc anrl original work on the amount

of soot in the '' n atmosphere of Manclicster.

Ills efforts in i"ii with the Man<:hester and

Salford Sanitary Assoriation to obtain a purer atmo-

sphere should l)c a memorial to him among the public

of timt city.
.

In recognition of his many original contributions

to science, Thomson was elected a fellow of tiie Royal

Society of Edinburgh in 1876. He was also* one of

the original meml>crs of the Society of Chemical

Industry, was elected to the committee in October

1884, and acted as chairman of the Manchester Section

for some years. He was a prominent member of the

Institute of Chemistry, of which he was elected a

fellow in 1877 ; he served on the council from 1887 to

1890 and from 1893 to 1896. For some years also

he was on the committee of the Society of Dyers and

Colourists. He was the author of a book on "The
Sizing of Cotton Goods," of which the first edition was

published in 1877 and the second in 1879.

Sir William Rice Edwards, K.C.B., K.C.I.E., C.M.G.

The death on October 13 of Major-General Sir

William Rice Edwards from pneumonia, after a very

brief illness, at the comparatively early age of sixty-one,

has come as a great shock to his many friends, and

especially to the members of his service, who trusted

and honoured him as their chief and loved him as an

upright and sporting gentleman. He studied at the

London Hospital, took the M.B. with honours and later

the M.I), of Durham, and entered the Indian Medical

Service in 1886, serving in his earlier years at the Eden

Hospital, Calcutta, and on Lord Roberts's staff in India

and later during the South African War, and was

Residency Surgeon in Kashmir for some years before

selection for the administrative grade. After a

successful period as Surgeon-General, Bengal, where

his abilities and accessibility endeared him to all who

had the privilege of serving under him, he succeeded

Sir Pardey Lukis in 1918 as Director-General at the

most critical period in the history of the Indian Medical

Service. He fought unflinchingly, without the least

regard to his personal prospects, for the Service, first

to obtain justice with regard to the increased pay

recommended by the Public Services Commission,

and afterwards to lessen, so far as possible, the dis-

astrous effects of the Montague reform scheme. He
succeeded in the first, with the help of the British

Medical Association, but regretfully admitted, when

speaking as chairman of the I.M.S. dinner only last

June, that he had failed to a large extent in the latter

superhuman task. He did much to foster the scientific

work of the bacteriological department, while the

successful organisation of the Calcutta School of

Tropical Medicine was due in no small degree to his

invaluable support.

By the death, on September 4, of Prof. Dr. Paul

Friedlander another favourite and successful pupil of

Adolf von Baeyer has passed away. He had many
friends and was highly esteemed by his colleagues

NO. 2819, VOL. I 12]

Iwyond the 1>' ' of his nati\< Paul
Friedliinder w '.w 1857 at Ko: Prussia,

where, having fiaL^hcd his sch<M)l education, he b^;an
his academic studies under Grael>e, and continued
them in Straslwurg and .Munich under A. v. Baeyer
in 1878, whose private assistant he was at the
time. From 1884 to 1887 Friedliinder was chief

chemist of the scientific laboratory of the Oehler Works
at Oflfenbach a.M. Afterwards he entered upon his

academic career in 1888 at Karlsruhe, where he was
made profe&sor-extraordinar>' in 1889; from 189510 191

1

he was professor at the Museum of Industrial Te<h-
nology in Vienna, whence he {)a.ssed to Darmstadt as

professor of chemistry of dycstufTs. Friedliinder's m<»st

important work was connected with the 'jronp oi

indigo dyes ; he found that the ancient T ili .

the dyestuff of the shellfishes, contains hi. in

ated indigo derivatives; his discovery of thio-indigo red,

a sulphur derivative of indigo, was most important in

the development of vat dye manufacture, and enabled
Friedlander to find a number of new compounds. His
main literary work is well known and in daily use by
colour and dyestuff chemists, thou^'? ' -

know, published in German only.

Mr. Arthur L. Dearlove, who died on October ii.

was a well-known consulting engineer. He was senior

partner in the firm of Messrs. Clark, Forde and Taylor.

He superintended the laying of many thousands of

miles of submarine cable, and did a large amount of

cable work during the War. He did much careful

research work on the Clark and Weston standard cells,

and contributed largely to the technical journals.

We regret to announce the following deaths :

Prof. Carl Harries, honorarv professor of the
Technical High School at c5harlottenburg. and
formerly professor of chemistry at Kiel, who was
known for his work on the action of sodium on
isoprene, aged fifty-seven.

Prof. P. W. Latham, formerly Downing professor

of medicine in the University of Cambridge, on
October 29, aged ninety-one.

Dr. Charles Frederick Millspaugh, curator of the
department of botany of the Field Museum, Chicago,
and professor of botany at the University of Chicago
and the Cliicago Medical College, on September 15

aged sixty-nine.

Prof. F. P. Spalding, of the School of Engineering
of the University of Missouri since 1900, on September
4, aged sixty-six.

Dr. J. E. Stead, F.R.S., president of the Iron and
Steel Institute 1920-21, on October 31. aged seventy-
two.

Dr. A. Stutzer, the well-knowTi agricultural chemist
of the University of Konigsberg, who has carried out
many researches both alone and with collaborators on
Chile saltpetre, soil organisms, and nitrifying and
denitrifying bacteria, on September 3, aged seventy-
four.

Prof. James Sully, emeritus professor of philosoph\-.

University College, London, on November r

eighty-one.
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Current Topic

H.M. THE -King has approved of the following

awards this year by the president and council of the

Royal Society :—A Royal medal to Sir Napier Shaw,
for his researches in meteorological science ; a Royal
medal to Prof. C. J. Martin, for his researches on
animal metabolism. The following awards have also

been made by the president and council :—The
(Copley medal to Prof. H. Lamb, for his researches
in mathematical physics ; the Davy medal to Prof.

H. B. Baker, for his researches on the complete
ilrv'ing of gases and liquids ; and the Hughes medal
to Prof. K. A. Millikan, for his determination of the
electronic ( liaige and of other physical constants.

The following is a list of those recommended by
the president and council of the Royal Society for

election to the council at the anniversary meeting
on November 30 :

—

President : Sir Charles Sherring-
ton ; Treasurer : Sir David Prain ; Secretaries : Mr.
W. B. Hardy and Mr. J. H. Jeans ; Foreign Secretary '

Sir Arthur Schuster ; Other Members of Council : Sir

Frederick Andrewes, Prof. C. G. Barkla, Sir William
Bragg, Prof. W. E. Dalby, Prof. A. S. Eddington,
Prof. T. R. Elliott, Prof. E. S. Goodrich, Sir Sidney
Harmer, Sir Thomas Holland, Sir Frederick Keeble,

Prof. T. R. Merton, Prof. H. F. Newall, Prof. D. Noel
Paton, Dr. A. Scott, Mr. F. E. Smith, and Prof. J. F.

Thorpe.

On Saturday, November 3, His Majesty the King
f Sweden, accompanied by Baron Palmstierna, the

iPSwedish Minister, and the Royal Suite, visited the
I-innean Society's rooms in Burlington House, and
was received by Dr. A. B. Rendle, the president, the
officers, council, and staff. An inspection was made
of the various objects of interest connected with the
great Swedish naturalist, Carl von Linn^, such as

his herbarium and zoological collections, manu-
scripts, correspondence, and volumes copiously

annotated by their author. Before leaving, the King
signed the Roll and Charter Book of the Society,

on the emblazoned vellum page specially prepared
for signature.

According to a telegram from New York which
ppeared in the Times of October 31, an expedition
if the Smithsonian Institution, of which Dr. J. P.

Harrington is the head, has discovered, at Santa
Barbara, in California, two human skulls for which a
very high antiquity is claimed. They are said to

belong to an era far earlier than that of Neanderthal
an. The evidence upon which this claim is based

would appear to be a low forehead and very pro-

nounced eyebrow ridges. The mouth cavity is ex-
tremely large and the walls of the skull very thick.

They are said to be twice the thickness of ancient
Indians' skulls. Until more detailed evidence is

available, judgment must be suspended as to the
likelihood of this claim to a high antiquity being
substantiated ; but it may be pointed out that
skulls exhibiting Neanderthaloid characteristics,

especially in the pronouncetl eyebrow ridges, have
been found on more than one occasion in the United
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s and Events.

States. Although a great age has, been attributed

to them, upon further examination they have been
pronounced to be merely a relatively modern variety

of the Indian type. It is significant that the new
Santa Barbara skulls were associated with a material

culture, implements, fish-hooks, etc., which is said

to show a great advance upon any culture that can
be associated with Neanderthal man.

The Times of November i contains an interesting

account by its Peking correspondent of some results

of the American Expedition to Mongolia organised

by Prof. Osborn and led by Mr. R. C. Andrews,
which included Mr. W. Granger as palaeontologist,

and Mr. F. K. Morris as zoologist. The expedition
was despatched in consequence of the reported
existence of vertebrate fossils in Mongolia. Mr.
Andrews, in a preliminary visit to the area, found
indications that a systematic search might yield a
rich harvest of Mesozoic vertebrates. The expedition
with five motors and seventy camels travelled through
Kalgan to part of the Gobi Desert—about 300 miles

south-west of Urga. Excavations there resulted in

the discovery of seventy skulls and twelve complete
skeletons. The local conditions are so favourable
for the perfect preservation of fossils that fourteen
fossil reptile eggs were found, one of which contains
an embryo of an unhatched Dinosaur. Five eggs
were found in a nest close beside the skeleton of what
was presumably the parent reptile. The shells had
been cracked and gradually filled by the fine, wind-
blown dust which formed the loess. The skeletons
are Mesozoic Dinosaurs and are regarded by Prof.

Osborn as the ancestors of the famous fossil horned
reptiles of Montana. One of them has been named
Protoceratops andrewsi. Prof. Osborn considers that
the Dinosaurs developed in the northern plains of

the Old World and thence crossed into America
through northern China. The collections are being
taken to the American Museum in New York. It is

hoped that funds will be raised to -continue the work
in Mongolia on a still larger scale. Preliminary
technical reports on the discoveries have been already
published in America, and announced by members of

the expedition to the Geological Society of Chin a.

The foundation ceremony at Sukkiir in the Pro-
vince of Sind, India, on October 24, when Sn ( leorge

Lloyd, the retiring Governor of Bomh.iy, laid a stone
which marks the commencement of operations for

the construction of an irrigation barrage, is worthy
of more than the casual note which has appeared
in the daily press. It marks the inception of, perhaps,
the largest and most impressive irrigation scheme
constructed in any part of the world. Sind, which
is one of the driest tracts in India, depends for its

irrigation upon inundation canals from the river

Indus, the overflow from which is sporadic and
fluctuating. In flootl times there is a full supply of

water; during the cold season only the most fortu-

nately situated areas obtain any supply at all, while
a minimum of 20,000 cubic feet of water per second
runs waste to the sea. It is the object of the barrage
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1 lie lounial (if the W'ashiiij^ton .Xeadeiny nf Sciences

\.il lO, No. 13, October) contains the following

amusing comments by Dr. C. W. Stiles from the

Proceedings of the Biological Society of America,

which is affiliated with the Academy :
" According

to Mr. Br>'an's premises, all germs wliich cause

disease must ha^'e been created in the l)eL;iniiing as

they exist to cla\-. if it is to be concedeil tliat these

germs were originally created in some form other

than as disease germs, the theory of evolution stands

admitted. Obviously, since Adam was the last

animal created and since the animals were not created

until after the plants, it is unthinkable that any of

the numerous germs which cause disease were created

after Adam. Since disease germs are dependent for

their existence upon animals and plants in which

they cause disease, it is clear that these germs could

not have been created or have existed prior to the

creation of their \ ictims. A challenge of this deduc-

tion would be an admission that the germs 'were not

created as they are to-day, but that they later

evolved into disease germs ; but this would be an
admission of evolution. Therefore, if Mr. Bryan's

challenge is to be accepted, we must conclude that

Adam harbored e\ery germ disease which is char-

acteristic of man or dependent on man for its life

cycle."

A CRITICAL examination of Berthelot's work on
Arabic chemistry has been published by Mr. E. J.

Holmyard in Chemistry and Industry (Oct. 5 and 12).

The criticism is arranged under three headings,

dealing respectively with Berthelot's qualifications for

his task, with his choice of material, and with his

treatment of the material chosen. It is concluded
that Berthelot undoubtedly possessed the necessary

scientific qualifications, but was hampered by having
to rely on translations from the Arabic which were
not wholly accurate from a technical point of view.

He also devoted his attention to three points only,

namely, the Arabic originals of Latin works, to the
influence of the Greek alchemists, and to the works
of Jabir ibn Ha\-yan and their relation to the Latin
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to the l^. .;i
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be asserted, however, that the jiidtiiiients of previous
historians iiia\- r :on.s in several

directions Altho ^hed Orientalists

abroad, noial)l\- I'lot. i. W i«,-demann and Prof.

Ruska, lia\c perform' d :;;.-! \-alunble services in

the rcf^ioii of Arai

students is mm 1:

I)k. 111.,
,
who 1. ;i,e

scientific comnutiee directin;^ the (hemual exliibits

for the British Linpire I'xhibition at Wembley, in

the course of sorhe remarks made recently, stated that

the pure chemistry exhibit is being organ ><<-.l J^x- a

committee representni'^ all the relevai :ic

societies, supported aivl i^reatly assisted i>\ liie

advice and co-operation of the Royal Society. The
intention is to produce an exhibit which will make
plain to the world what l-5ritish men of science have
done and are doin-^ to Ixiild up the science of chemistry

as it is known in the world to-dav. The pure

chemistry exhibit at Wembley should for ever

destroy iln- iHn-ion \' 1 ii m h:'.' - "'^tihcation

in the \\ ig and
research m i u'Mii-m. 1- !"io.\ ii:- myuesi standard

of other countries. This would not have been true

in the same sense thirty years ago. The following

conveners have agreed to organise the various

sections of the chemical exhibit ~ st Ruther-

ford (structure of the atom), Pr Mclennan
(spectroscopy). Sir Henry Miers (cr>-stallogTaphy and
cr^'stal structure). Dr. A. Lapworth iv-ilen. \- theories

and theories of chemical coinhinatu Slater

Price (photography). Prof. 1', Ci. !

physical chemistry), l>r. Alexandi

weight determination), Mr. .\ ("lui

(analysis : hydrogen ion '"n. e-niation

Baly (general inorgaiv \

fuel, and explosion n\

F. L. Pyman (organic chemist r\

(biochemistry), Sir John
chemistr)'). Principal J. *

G. G. Henderson iterpones .

(plant colouring matters , Pr.

colouring ma
organic chem
E. F. Armsf
plosives I, Dr. \

K',

I. T

;,'eneral

atomic
:! I hapraan

Prof. E. C. C.

Smithells (flame,

lonrv and Prof.

Mr J. I.. Baker
.1

'

• If !i1t iiral

Hewitt coal-tar

rhorpe (general

- 'cellulose), Dr.
^ Reid (ex-

lommander
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R. E. Stokes-Rees (apparatus). Prof. J. W. Hinchley,
(Chemical engineering), Mr. R. B. Pilcher (historical).

The first World Power Conference will be held on
June 30-July 12 next at the British Empire Exhibi-
tion. It has been promoted by the British Elec-
trical and AlUed Manufacturers' Association (the
B.E.A.M.A.), in co-operation with many technical
and scientific institutions. The subject discussed
will be the production and generation of energy in all

its forms. It is ver>' satisfactory to notice that
practically every civilised country is sending delegates,
and many engineers of world-wide eminence will read
papers on power generation and distribution, and on
electric traction. Considering what different solu-
tions have been standardised in the various countries,
a comparison of costs will lead to results of permanent
value. One point, however, that the promoters of
this international conference seem to have overlooked
is that the date of the centenary of the birth of Lord
Kelvin is on June 26. Few, therefore, of the eminent
delegates will be able to take part in the celebration.
As Lord Kelvin is admittedly the greatest physicist
of the Victorian age, and possibly the greatest natural
philosopher since Sir Isaac Newton, foreign men of
science and engineers will doubtless want to take part
in our celebrations.

The opening meeting of the new session of the
Newcomen Society for the Study of the History of
Engineering and Technology was held on Friday,
October 26, in the appropriate atmosphere of Prince
Henry's Room, Fleet Street, when the president,
Loughnan St. L. Pendred, delivered his presidential
address on " The Value of the History of Technology."
Mr. Pendred said he had in the first instance examined
what were the views held as to the use of history in
general, and, in spite of all that had been written on
lie subject, he found it impossible to believe, for

example, that the events of the Hundred Years War
were of the slightest use to us in the recent struggle
with Germany or that the Battle of Jutland owed
anything to Admiral Mahan's examination of Nelson's
orders at Trafalgar. The importance of history
resided in its evolutionary characteristics, and in this
aspect technology, reflecting as it does the most
important endeavours of mankind from the earliest
times, is as worthy of serious investigation as those
natural causes by which man himself was developed
from a lower creation. Strange as it may appear,
development has never received a modicum of the
attention that is paid to systems of philosophy, yet
these have made far less difference to the world than
have advances in technology. This is partly the case
because, while the documentation of the ordinary
forms of history is abundant, that for the relationships
of human progress to technical development is scanty.
Mr. Pendred also alluded to the value of the historical
method in teaching technology and, by inspiration
from its achievements, in the formation of character.

October rains were heavy over the British Islands,
I^ecially in the midland, western, and south-easteni

districts. In London, according to the Greenwich
ob-servations, the total rainfall for the month was
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5-07 in., falling on twenty-three days. October was
by far the wettest month so far this year ; the next
wettest month was February, with 2-65 in. The
monthly total is the heaviest since July 1918, when
the fall was 7-35 in. ; it is the wettest October since

1882, when the measurement for the month was
5-42 in., though in 1880 the rainfall for October was
7-65 in., the heaviest for the corresponding month
for upwards of 100 years. At Greenwich the rainfall

this year for the ten months to the end of October is

20-37 in-, which is 1-41 in. more than the normal.
At Eastbourne the rainfall, measured in the Old
Town, for October was 7-48 in., rain falling on
twenty-three days ; the measurement for twenty-
four hours on the morning of October 24 was 1-51 in.

In 1889 the October rainfall at Eastbourne was
8-15 in., and in December 1915 the measurement was
8-37 in. The excess of rain at Eastbourne for the
last ten months is nearly 7 inches. At the Rotham-
sted Experimental Station, according to the Times
of November 3, the rainfall in October measured
4-97 in., an excess of 1-91 in. ; of this 3-45 in. drained
through 60 inches of soil, against an average for

October of 1-67 in., giving an excess of 1-78 in.

The soil is saturated, and it seems probable that the

winter rains will increase the supply of underground
water, which is still deficient.

A GENERAL discussiou ou " Elcctrode Reactions
and Equilibria " will be held by the Faraday Society

meeting at the Institution of Electrical Engineers
on Monday, November 26. The first session of the

meeting will extend from 3 to 5 p.m., and will deal

with " Conditions of Equilibrium at Reversible

Electrodes." Sir Robert Robertson, president of the

Society, will preside, and the introductory address
will be given by Dr. E. K. Rideal. Among the

speakers will be Prof. Biilman, of Copenhagen, who
will read a paper on " Some Oxidation and Reduction
Electrodes and their importance to Organic Chem-
istry." After an interval for tea the meeting will

resume at 5.30 p.m., and will devote itself to the

consideration of " Irreversible Electrode Effects,

including Passivity and Overvoltage." Prof. F. G,

Donnan, vice-president, will preside over this session,

and the introductory address will be given by Prof.

A. J. Allmand. At the conclusion of the meeting
a dinner will be held at the Holborn Restaurant to

be followed by an informal conference. Members of

the Chemical Society, the Physical Society, and the

Institution of Electrical Engineers, have been invited

to attend this discussion. Others interested should

apply to the Secretary of the Faraday Society, 10

E.ssex Street, London, W.C.2, from whom a full

programme may be obtained.

Col. Rookes Evelyn Bell Crompton, past-

president, has been elected an honorary member of

the Institution of Electrical Engineers.

At a general meeting of the members of the Rojral

Institution held on November 5, the thanks of the
members were returned to Mr. F. Coston Taylor for

his donation of one hundred guineas to the research
fund, and to Mr. Robert Mond for hi< <nft of busts
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and medallions of Dr. Liidwig Mond, Cannizzaro,

Liehig, Berrt'Iius. and others ; statuette of Sir James
Dewnr, and many iwrtraits and photographs. The
death of Prof. Jules Violle, an honorary member of

the Institution, was announced, and a resohition of

condolence with the family was passed.

Thk Dr. Mann Juvenile Lectures of tiic- Koyal

Society of Arts for the new session will be delivered

respectively by I'rof. W. A. Bone and Mrs. J. W.
Henshaw. l^of. Bone's lectures will deal with
" Fire and Explosions," and be given on January 2

and 9. Mrs. Ilenshaw's lecture, entitled " Among
the Selkirk Mountains of Canada, with Ice-axe and
Camera," will l>e given on January 16. The lecture

hour in each case will be 3 o'clock.

A TFXHNiCAL assistant is required by the Royal
Aircraft Establishment, South F'arnborough, Hants,

whose duties will be research in problems relating

to electric ignition. Candidates should possess an
honours degree in physics or electrical engineering,

or equivalent qualifications, and have had experience

of research work in electrical subjects, preferably in

connexion with high frequency work. Applications

should be addressed to the Superintendent of the

Royal Aircraft Establishment, quoting reference

A20.

The Department of Agriculture in Kenya is

requiring an agricultural assistant to help the director

and deputy-director of agriculture in supervising

agricultural work, particularly native agricultural

serv'ices. Candidates should possess a degree or
diploma in agriculture, a good knowledge of tropical

agriculture, and have had experience in agricultural

practice. Written applications for the post should

be sent to the Assistant Private Secretary (Appon
ments). Colonial Office, Downing Street. *- *'

upon forms obtainable from the same address

Mr. B. M, Headicar, honorary secretary of the
Universities' Library for Central Europe, sends us

a list of (German chemical literature at HLs <!

for exchange for similar English literature put.,.,

since 1914. Alternatively any literature of scient.

interest would be accepted and a quid pro quo •

change is not stipulated. Inquiries may be address'

to Mr. Headicar at the Ix)ndon School of Economici>,

Clare Market, I^ndon, W.C.2. The list includes

volumes of the Berliner Berichte, Zeilschrift f

angewandte Chemie, ChemiMer Zeitung, " Technis<

Chemisches Jahrbuch," Al>egg's " Handhuch >;

anorganischen Chemie," and Zeitschnff i"r ( h...

und Industrie der Kolloide.

The October number of the Journal of the Koyal
Photographic Society is devoted to the Society's

Exhibition. It is copiously illustrated and contains

several articles which refer chiefly to pictorial matters.

But Dr. B. T. J. Glover, of Liverpool, writes as
"

technician," and points out, with examples, how
often the gradation of the prints is falsified by under
exposure, over development, and manipulation, as in

the making of gum prints and bromoils. Indeed
with regard to bromoils he asks, " Can any one show
me a bromoil print in which they [tone values] are

right ?
" As he also gives examples that show

" an exquisite quality " resulting from sound photo-

graphic technique, a study of his comments canii' i

fail to be of interest to those who favour pure photo-

graphy as well as to those who think that photograplu-

is not good enough and seek to improve it b\- \\h;tt

they call " control."

Our Astronomical Column.

A Bright Meteor.—Mr. W. F. Denning writes
from Bristol that on November 3, at 6'' 23'" G.M.T.,
he observed a large meteor, equal to Venus in bright-
ness, shooting downwards in the southern skv from
295i°+6° to 308° -21°. The nucleus gave a flash
at the end of its flight and left a white streak. The
direction of the course of the object was from a
radiant point near fi Ursae Majoris, which supplies
many meteors at this time of the year and appears
to be a well-defined centre of recurrent radiation at
various periods of the year. The shower or showers
has or have been frequently observed in the last
quarter of the year and deserves more thorough
investigation.

Spectroscopic and Trigonometrical Parallaxes.—A. Pannekoek {Observatory, October 1923) gives
reasons for believing that the variation of intensity of
certain spectral lines is not directly a measure of the
star's absolute luminosity, but of the intensity of
gravity at its surface, which affects the ionisation of
its atmosphere. For the same spectral class the
quantity derivable from the spectrum is the ratio
of luminosity to mass. The mean spectroscopic
parallaxes of groups of stars will not be affected, but
those of mdividual stars will be, if their mass differs
from the mean mass of the class. For example, the
trigonometrical parallax of e Indi is 0-28', while
0-45' has been given as the spectroscopic value. If
there is no error in either value, the star's mass is
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2-6 times the mean mass of spectral type K5. This
would thus appear to be a method of determining the
masses of the nearer stars if non-binaries, while the
binaries would serve to test the truth of the principle.

W. J. Luyten contributes a paper to Proc. Nat.
Acad. Sci. (September 1923) in which he examines
the systematic errors of trigonometrical parallaxes.

Van Rhijn recently gave reasons for thinking them
to be too large from a study of the proper motions and
radial velocities. Luyten uses the same material as
Van Rhijn, but discusses it differently. He deduces
two graphs : one by grouping the stars by measured
parallaxes and forming a graph connecting mean
apparent magnitude with reduced parallax ; the
other by grouping according to apparent magnitude,
and again forming a g^raph. He considers that the
truth lies between his two graphs, and deduces that
the Allegheny parallaxes are not too large, as Van
Rhijn stated,' but if anything too small. He further

compares the absolute magnitudes deduced from the

measured parallaxes with those deduced from proi>er

motions. He thus obtains for the Ko giants the
mean absolute magnitude o-8 (two independent dis-

cussions gi\'e 0'6 and i"o), while the trigonometrical

parallaxes give 07, again suggesting that the latter

are if anything too small.

It is useful to apply these tests, for the spectro-

scopic parallaxes would be affected by systematic
errors in the trigonometrical ones that were used for

cahbration of the spectral curves.
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Research Items.

Indian Villages in the Eastern United States.
—Various writers during the eighteenth century
mentioned the Indian tribes in the Upper Missouri
Valley, but their accounts are vague, and little was
known of these tribes until the transfer of Louisiana
to the United States. The condition and structure
of their abandoned villages have been examined by
-Mr. D. I. Bushnell in Bulletin No. 77 of the American
Bureau of Ethnology. Natural environment influ-

enced the various types of structure. Thus in the
densely timbered country to the north, about the
head-waters of the Mississippi and far beyond, the
mat- and bark-covered wigwams were developed and
employed practically to the exclusion of all other
forms of dwelling. But in the plains, and in the
regions bordering on the great buffalo ranges, the
skin-covered tipis predominated, though other forms
were sometimes constructed by the same people.
The earth lodges erected by the tribes in the Missouri
\'alley were the most interesting structures east of
the Rocky Mountains, and these at once suggest the
rotundas, or great council-houses, once built by the
Cherokees and Creeks east of the Mississippi. The
discussion of these various types of habitation is most
instructive, and, as is the case with other publications
of the Bureau, the monograph is fully illustrated by
admirable photographs.

Purposive or Mechanical Psychology.—In the
Psychological Review (Vol. 30, No. 4) Prof. Wm.
McDougall gives a very clear and interesting account
of the rival theories of purposive and mechanical
psychology. Some years ago, in his well-known book,
" Body and Mind," he reviewed the position as it

stood then from the historical and modern point of
view ; in this paper he reaffirms his belief in purposive
psychology and considers that form of mechanistic
psychology which is popular now, namely, that of
iK'havourism. He admits that there is no logical

reason why behaviourists should necessarily be
mechanists, but shows that actually very many of
tliem are. For certain very limited purposes
mechanical psychology may have value as providing
a convenient terminology ; but as soon as a study of
personalities is required, then the student is im-
mediately concerned with energy, persistence,
ambition, etc., qualities which the mechanistic
psychology cannot explain. If a psychology is

required which shall be able to explain the life of man
in society or to aid those in mental distress, or to
direct education, or to further the problems of ethics,

politics, or economics, then that psychology must
take into account purposes and motives ; mechanical
psychology as such can know nothing and teach
nothing about human motives.

Nitrogen-fixing Bacteria in Leaf Nodules.
—L. A. Boodle, in an interesting note in the Kew
Bulletin (No. 9, for 1923, p. 346), directs attention
to the little-known phenomenon of nodules contain-
ing nitrogen-fixing bacteria occurring as a rule upon
the leaves of some of the tropical Rubiaceic. The
l>acteria occur in the seed, between the embryo and
iidosperm, so that the seedling is infected on germina-

'lon. The bacteria then establish themselves in the
leaf-buds, in a gummy secretion within the stipular
sheath, and from thence enter the young leaves
through stomata. The nitrogen-fixing capacity of
these bacteria has been experimentally established
by von Faber ; Rao in India recently confirming
this fact. It is interesting to learn that native
practice in India and Ceylon values highly the leaves

of species of Pavetta and Chomelia, which bear
nodules harbouring these bacteria, for use as green
manure.

New Plants.—Part iv. of the new volume (148) of
Curtis's Botanical Magazine contains several plants
of especial systematic interest. Clethra Delavayi,

Franch, belongs to a genus regarded as having
Ericoid affinities, although with free petals. Reasons
have also been given for placing Clethra with the
Theaceae and Dilleniacea; among the more primitive
Parietales, but Dr. Stapf argues that our respect for

the taxonomic value of gamopetaly must make us
resist a recent suggestion to bring the Ericaceae also-

over to the side of the Theaceae. Carmichaelia
australis, R. Br., is a plant belonging to a remarkable
genus, almost confined to New Zealand, not before
illustrated in this work. Cheeseman terms the genus
the most difficult in the New Zealand flora for the
systematist ;

" everything but the pods seems to be in

a state of flux." Rhododendron sinogrande, Balf. f. et

W. W. Smith, was regarded by Sir I. Bailey Balfour
as the Chinese representative of the Himalayan
7?. grande, Wall. It is described as having " the finest

leaves of any evergreen yet seen in this country."
Admiral H. Lynes is quoted for an admirable descrip-

tion of the habitat on the Lake Chad-Nile divide
where the brilliantly coloured Ho'tnanthus Lynesii^

Stapf, was first discovered. The new species is

illustrated from one of the last plants sent in to Kew
by the late Mr. Elwes from his garden at Colesborne
Park. Wattakaka sinensis, Stapf, is a climbing
Asclepiad, which has figured under many generic

names, but Dr. Stapf agrees with recent systematic
reports that the Chinese species must go with its-

Malayan fellow, W. volubilis, into a separate genus,
the name for which is derived from the Malayan
species. Echium coeleste, Stapf, is another endemic
species confined to a very restricted area within the
Canary Islands. There are already three other
endemic species of Echium known from the island of
Palma, and one of these, E.gentianoides, like the present
species, is known only from the mountains above
Garafia. E. cceleste is perhaps the most beautiful of

this striking group of endemics, and may therefore

be of interest to horticulturists, as several striking

hybrids have already been produced from species

of Echium.

Australian Dung Beetles.—In the Records of

the South Australian Museum, vol. ii. No. 3, June
1923, are several noteworthy papers on Australian
insects. Mr. Arthur M. Lea treats of the dung beetles

of the sub-family Coprides, but in comparison with
other parts of the world .\ustralia is poor in indigenous
species of these insects. This, however, is scarcely

surprising considering the dearth of large indigenous
mammals. Dung beetles of several kinds have multi-

plied with the distribution of domestic animals, and
many European species have been introduced.

Several of the genera are of exceptional interest,

especially Macropocopris, species of which live in fur

about the anal region of marsupials, and have de-

veloped very powerful claws : one species, M. sym-
bioticus, has been found in the cloaca of a wallaby.

Praying Insects of Australia.—The Mantidae or

Staying insects of Australia are enumerated bv Mr.
[orman B. Tindale in the Records of the South

Australian Museum, vol. ii. No. 3, June 1923. They
are evidently abundantly represented. The known
Australian species now number 76, including 4 genera
and 16 species added by Mr. Tindale. One of the
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most intercstitiK forniN is Holbe maia »p. nov., which
is the sniiillrst known mantis and attainn a length of

only 8 rnni. Mr. Tindaic mentions that it came freely

to fight in a camp, and was so active that it was very
difTicidt to capture ; it often seize<l flies and other
insects which nad been likewise attracted. Another
new mantid, J*arhierodula niajuscula, is probably the
largest Australian member of the family, and the
female measures 95 mm. long, while the outspread
tcgmina have an expanse of 1 13 mm. A third spiecies,

Orthudern ministralts I'"ab., seems to occur in all parts
of the continent as well as in Tasmania. It exhibits
a wide range of variation, which has resulted in an ex-
tensive synonymy ; notwithstanding its wirie distribu-
tion, it does not appear to have developed any clearly
defined local races, unless the Tasmanian form is to
be regarded as coming under that category.

The Early Proboscideans.—Much has been
written on the genus Moentherium, which is known
from its remains in the Qasr-el-Sagha beds of the
Fayum in Egypt, and was first described by C. W.
Andrews of the British Museum. H. Ma'tsumoto
(Bull. Amer. Museum Nat. Hist., vol. 48, p. 97, 1923)
now reviews the species, with the aid of specimens
in the American Museum of Natural History, and
concludes that M. Schlasser was not justified in
regarding the smaller forms styled AI. gracile and
M. trigodon as sexual varieties respectively of M.
lyonsi and his species M. andrewsi. Schlasser retained
only the last two names ; Matsumoto points out
that, even in that case, the name trigodon has priority
over Schlasser 's andrewsi. He concludes, however,
that all four species are distinct, and he thus keeps
the happily named M. andrewsi on the list. He
regards some early Moeritherium as ancestral to
Palaeomastodon, with which three of the known
species are associated in the Oligocene (or " Upper
Eocene ") beds. M. gracile is known only from the
lower series, the Qasr-el-Sagha beds, here styled
Middle Eocene.

, The author supports the views of
Andrews, and emphasises the proboscidean characters
as against those that have been held by others to
be sirenian. He remarks that, while Moeritherium
no doubt haunted watery places, its anatomy does
not indicate that it was more aquatic than Hippo-
potamus.

Geology of the Weald.—The Geological Survey
of Great Britain has issued a memoir on " The Con-
cealed Mesozoic Rocks in Kent," by G. W. Lamplugh,
F. L. Kitchin, and J. Pringle (E. Stanford, Ltd.,
1923 ; price 7s. 6rf.). A great deal of interesting
information is here brought together as to the floor
on which the best-studied Cretaceous rocks in Britain
rest, and special attention is directed to the com-
parison now possible of the Kimmeridge Clay of Kent
with that of Dorsetshire. In the Proceedings and
Transactions of the Croydon Natural History and
Scientific Society, vol. 9, pt. 3 (Croydon : Roffey and
Clark; price 5s., 1923), Mr. C. C. Fagg, president for
1922, treats of the recession of the chalk escarpment
in the district south of Croydon, and shows how the
dry gaps have been influenced bv the lowering of the
surface of the Gault. He points out that the River
Mole just below Dorking tends to disappear in summer,
and how, in no long geological time, it will cease to
run through the gap, and will be captured by tribu-
taries of the Wey. Numerous sections illustrate
this paper. It is followed by one by Mr. G. T.
McKay on meanders, dealing specially with the Mole.
The influence of the veteran geologist, Mr. Wm.
Whitaker, at Croydon has clearlv been fruitful in
guiding geological research.
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Chemical Porcelain.—^An article by Dr. G,
White on "The Manuf.-irtiin. ».f Rn<.iivi. < i.-.,«,

Porcelain " appears in t

The basis of all pottery :

plex, but relatively unstable, substance, f

poses at about 600" C, the prwliicts of
tion being alumina and silica. I

unite only at very high tempcrat
the use of lower temperatures yields a po.-

which is useless for chemical ware. Flux«
{e.g. silica and felspar mixture), so that a vitrih'
product results, though for chemical ware il.

amount added must be a minimum. The article :

illustrated with photomicrographs, and types •

fracture—mechanical and heat—are discussed.

Definitions of Photometric Quantities '

National Illumination Committee of Great !

has now supplemented the useful work it »'"^

done in connexion with definitions of the >

metric quantities by a list of svinlw
luminous flux (F), candle power (J).'i:
and brightness (B). Greek letters ar
to indicate reflection, absorption, and t

ratios. The aim has been twofold : (a) to
ing practice, and (6) to avoid possible confuaion wu..
international electrical symbols. Explanations .'

the reasons leading to the adoption of these s\

are given in tabular form. Those for luminoi:
illumination, and brightness are already wiU--.\
adopted. The only notable departure is in th
adoption of "

J
" for candle power—a symbol general

in Germany, but not elsewhere. The reason for
rejecting " I," which is at present very gc-— "--

used, is that this symbol is unfortunately .•.

assigned to current in international electrical n
clature.

Corrosion of Condenser Tubes.—^Some of the
more important recent results of the investigations
conducted for the Corrosion Committee of the In-
stitute of Metals are contained in a paper presented to
the North-east Coast Institution of Engineers and
Shipbuilders on October 19 by Dr. Bengough, Mr. R.
May, and Miss Pirret. Very rapid corrosion of con-
denser tubes is essentially a recent trouble, and takes
the form of smoothly water-worn depressions, extend-
ing over several feet of the tube, and mostly in certain
positions. Electrolytic protection fails to prevent it.

Should a tube survive the first few weeks under the
given conditions, attack of this kind is not likely to
occur later. The effects are not due to uneven com-
position of the tubes or to surface imperfections, and
laboratory experiments show that the cause is the
presence of entangled air in the water, which in

modern practice travels with a high velocity. The
critical period in the life of a tube is its early life,

before a coating of scale has had an opportunity of
forming ; once this scale has firmly established itself

the resistance to corrosion is very greatly increased.
Different waters also differ in regard to their p>ower of
foaming, those which readily foam being the most
corrosive in presence of air. The attack is usually
limited to certain parts of the condenser, and when
defects are discovered the renewal of tubes should be
limited to those parts, as the wholesale re-tubing of

the condenser may mean the removal of a large

number of perfectly good tubes which have already
received their protective coating of scale. High
water speeds and high vacua are the modem condi-
tions that have brought about this trouble. It is

suggested that the artificial production of a scale

on the tubes before putting into use may be found
to be practicable.
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Scientific Activities in Birmingham.

THE closing, days of October have witnessed two
highly interesting and important functions in

the educational life of Birmingham. The former of

these events was the visit of Sir Robert Hadfield on
October 30 to the Metallurgical Society of the Uni-

versity of Birmingham to receive the Thomas Turner
Gold Medal and to deliver an address on " The History

and Progress of Metallurgical Science and its Influence

upon Modern Engineering." In presenting the medal
the Principal of the University, Mr. C. Grant Robertson,

stated that about three years ago a Birmingham manu-
facturer, desirous of commemorating the valuable

work done by Prof. Turner in metallurgy, generously

presented a sum of money to the University to found
a Thomas Turner gold medal. The donor stated that

it was his express wish that the medal should only be
awarded to such persons as had rendered eminent
service to metallurgy. In Sir Robert Hadfield they
had a man who was not only the head of a large firm

of world-wide reputation, but one who was also a
fellow of the Royal Society, eminently distinguished

by his own metallurgical researches. The authorities

were perfectly unanimous in deciding that the first

award of the medal should be made to him. Mr.
Grant Robertson then handed the medal to Sir Robert,

who, after expressing his deep appreciation of the

honour conferred upon him, delivered his address.

^Tore than three tons of exhibits were on view, and
lie address was illustrated with lantern slides and a

.^t-ries of uniqvie cinematograph pictures. One slide

was particularly impressive. It showed Sir Robert's

own motor car together with a 4^ inch projectile. It

was pointed out that the car, when travelling at the

rate of 60 miles per hour, possessed exactly the same
energy as the small projectile on leaving the gun with

a velocity of 11 00 feet per second. The cinemato-
graph pictures were likewise highly instructive. They
included, by special permission of the Directors of

Artillery and Naval Ordnance respectively, pictures

of the loading and firing of a 15-inch gun. This type
. f gun, which was used largely during the War, weighs

q tons, is 57 feet in length, and carries a projectile

weighing 1910 lb. At full elevation and with a muzzle
\elocity of 2500 foot seconds, the range is 20 miles.

Sir Robert's address has been printed in extenso,

and is issued as a beautifully illustrated monograph
which repays careful study. An interesting account
is given of modem artillery practice, reference being

made to the 18-inch naval gun, the largest yet con-

structed, which weighs 150 tons, but is now prohibited

as the result of the Washington Conference. Armour-
])iercing projectiles, li tons in weight, were made by
Messrs. Hadfield for this gun and could be hurled for

a distance of 30 miles. Even at this extreme range

they could pierce nearly one foot of ordinary steel

armour. Attention is directed to the practical diffi-

culty of hardening these projectiles, for a mass of

something like 10,000 cubic inches of steel at 900° C.

lias to be quenched suddenly in a cold bath. This

induces internal strains which may continue for weeks
or months, leading to rupture during storage, unless

suitable treatment is applied.

A considerable portion of the address is devoted to

lUrmingham itself, and contains a r<isum6 of the lives

of its great men, past and present. It is pointed out
that our present Prime Minister, the Rt. Hon. Stanley
lialdwin, was once a student in the Metallurgical

Department of the old Mason College in Edmund
Street, under Prof. Turner. So also was the present

Chancellor of the Exchequer, the Rt. Hon. Neville

Chamberlain, who was that evening unanimously
elected an honorary member of the University Metal-
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lurgical Society. Dr. F. W. Aston, a Nobel Prizeman,
is another old student of the College.

Birmingham is the second city in England, and the
fourth city in the Empire, as regards population. In
1700 it contained 15,000 people, a number that had
swelled in 1921 to 920,000. With these figures before
us it is natural to inquire into the cause of the steady
growth of the city. But upon doing so we are at once
confronted with a difficulty. Most of our large
industrial cities have received help from their geo-
graphical position. What does not London owe, for
example, to the Thames ; Liverpool to the sea

;

Manchester to her climate ; Sheffield to her mineral
wealth ? But Birmingham has none of these ad-
vantages. Situated in the centre of England, one
hundred miles from the sea, helped by no large river,
supported by no great mineral wealth, it has never-
theless more than managed to hold its own. This is
the more striking when we recollect that Dudley, with
all its ancient prestige and mineral wealth, is still a
small neighbour ; whilst Aston, which once was of
far greater importance than Birmingham, has now
been swallowed up in the extension of this latter city.
Why is this ? There have, no doubt, been many

contributory causes. Small things ofttimes deter-
mine which rivulet, among many, shall ultimately
grow into a mighty river. So with cities. In the
twelfth century Henry II. granted to Petei: de
Bermingham the right to hold a weekly market. This
much coveted privilege, though long since obsolete,
exerted no small influence on the future of the town,
by converting it into an important Midland trading
centre. In later years Birmingham became popular
for its broad-minded policy of religious toleration,
which led many worthy persons to take up residence
in the town, thereby strengthening its intellectual life

and quickening its industrial vitality.

It not infrequently happens that those whom
Nature has most richly endowed fail to achieve great-
ness because their path through life has been too easy»
It may well prove that the very lack of natural
advantages, so far from being a hindrance, has
actually been one of Birmingham's greatest assets,
in that it has taught the sons of Birmingham to rely
upon themselves. A strong mental calibre has thus
been developed together with a spirit of sturdy inde-
pendence—attributes that have enabled Birmingham
to raise itself to a position of eminence within the
Empire. A city that can boast an intimate associa-
tion with Watt, Boulton, Murdoch, Priestley, Bright,
Chamberlain, and scores of others known to fame,
need not fear the future.

This brings us to the second event of which we
write, namely, the opening by Sir Robert Hadfield on
October 3 1 of a new research laboratory and lecture
room in the Chemistry Department of the Birming-
ham Municipal Technical School. The Principal, Dr.
W. E. Sumpner, stated that two years ago these
rooms were merely attics filled with lumber. They
have now been cleared and made habitable by the
Education Committee, the equipment being provided
out of funds amounting to more than 400/. voluntarily
subscribed by local firms. This recognition by manu-
facturei:s and others of the value of technical educa-
tion and research is a most encouraging sign of the
times. The Rt. Hon. the Lord Mayor, Alderman Sir
David Davis, presided, and in his introductory remarks
pointed out that the rooms could not have been
opened under more auspicious conditions. The
Hadfield Works in Sheffield, the home of manganese
steel, are a striking example of the efficiency attain-
able by the co-operation of science and industry, and
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no one could speak with more authority on this

subject than Sir Kolicrt nadficltl himself.

The new lalxjratory haa been equipped more

particularly for research on corrosion and its pre-

vention. I'or this ptirpose it is providetl with large

corrosion tanks of varying design and with other

equipment not usually found in a chemical lalwratory.

At one end is a dark room containing a magnificent

micrographic appiiratus purchased with the aid of a

grant awarded ny the Government Grant Committee

of the Koyal Society to the head of the Chemistry

Department in order to enable him and his research

students to study the micrography of corrosion.

As Sir RolHjrt wisely pointed out, the object of a

school laboratory is different from that of a works

laboratory. The latter isdesi

results ; the former is prim;<

the men, so that when thc\ (-.i^-. mi" i...ju>ii\ i

will know how to tackle their problems along t

most approved lines.

As a further inducement to research three pn
for theses have been offered, namely, one each
Sir Robert Hadfield, the Dunlop Rubber Compai
and the Mond Nickel Company resp«-( t'lv.-lv. V
hoped that manufacturers and stu :

avail themselves to the full of the n-

is only by the closest co-operation bciwctu
and industry that wc can hope to capture that y
of the world's trade which is so essential to <>

national existence. J. N. !•

Aeroplane Performances.

COMPARISON of the " Wren " hght plane with

recent U.S.A. Navy racing and fighting aero-

?lanes shows the price of speed in a definite way.

he following table gives some of the more pignificant

figures :
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the diameter factor of the grade (least diameter in

mm.) and divided by loo, so as to determine the
" representative number " of the sample.
The advanta.ge in this technique lies in the fact

that the numbers increase roughly in accordance
with the increased coarseness of texture of the
bottom. The whole method shows a great advance
in that it eliminates so far as possible human judg-
ment. It only remained to chart the grounds in

accordance with these " representative numbers,"
this being the basal chart, and then in respect to the
percentages present of the grades it was desired to
consider especially closely. This has been done in a
series of twelve singularly informative charts, which
are substituted for the interminable text-descriptions
of many authors, a most welcome innovation here
with little real loss of matter. The basal chart shows
a considerable series of very irregular areas, especially

numerous and irregular towards the English coast,

and the rest represent the kind of analysis of the
bottom material such as would be necessary for the
understanding of the conditions, currents and other,

that produced these areas. The text shows the actual
organic and mineral constituents present in each
type of ground.

Thus, while the report is eminently useful to the
practical fisherman in his navigation in foggy weather
and in telling him about the ground on which he is

shooting his nets—each kind of ground is correlated
with the abundance or rarity of different species of

fish—it constitutes the publication of a research of

basal importance in respect to the general erosion of
the eastern coasts of England. The bottom, while
influenced by land material off each estuary, shows
the more gradual passage from the stones or coarse
gravels of the English coast to the fine silt of the centre
and to the continental sands. The causes of this dis-

tribution, so far as present knowledge goes, are attract-

ively discussed—attrition, the grade of material kept
in motion by different strengths of currents, the cor-

relation of the areas with the currents as known by
independent observations of both surface and bottom
movements, and so on.
To conclude, this publication is a practical fisheries

report and at the same time a research of very great
scientific importance, embodying novel methods of
treatment of knowledge and suggesting many further
lines of research ; the Ministry of Agriculture and
Fisheries is to be heartily congratulated on its

appearance. J. S. G.

The Physicist in the

'PHE development of the textile industries has
•*- been one of the greatest factors in civilisation,

but it has been said that the great weakness of the
cotton industr>^—and this applies equally to the other
textile industries—is that it is not using to the full

the immense powers bestowed on this generation
by scientific discovery. In the mill, perfection of
manipulation seems, at first glance, to have been
attained. It may be said that, if such skill can be
developed in the past without the aid of the physicist,
then there is no need for him, and this, no doubt, is

t he attitude of some people whose conservatism
^till holds them members of the " rule of thumb "

^.chool. It is impossible not to admire what has
been achieved by such methods, but at the same time
one cannot help but wonder what advantages might
have been gained had the great skill of the operative
been united with the insight of a trained scientific

mind. For example, if an attempt is made to probe
the inner functions of any of the complicated, or
simpler, machines, one soon finds how little is really

known about the treatment to which the material
is being subjected. On inquiry, varieties of explana-
tion are offered, each, no doubt, a carefully weighed
opinion, but still, only an opinion. The reason is

that many of the investigations that have hitherto
been made took place under vaguely defined, and,
therefore, unscientific conditions, with the result

that other cxiierimenters have held contrary views,

and valuable imie has been wasted.
Might not the application of scientific methods

settle such controversial matters, and possibly in

the end lead to improved machines ? 1 here is no
<juestion of decrying the ability of the skilled

operative ; his skill based upon years of mill experi-

ence can never be attained by a man whose younger
years have been spent in training for scientific work.
Undoubtedly the duties of scientific workers are
complementary to those of the operative. Here lies

the opportunity of the physicist—to bring scientific

method into the testing rooms, and even into the
mill, in order to ensure that tests made upon the
various products of the different machines shall be
comparable with those obtained at other times,

either on the same or similar machines.

> SynopMs ot a lecture delivered before the Institute of Physics on
October 21 by Dr. A. E. Oxicy.
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Textile Industries.'^

The textile industries offer an almost entirely

unexplored and unlimited field for the research
physicist, and it is not a question of searching for a
problem worthy of investigation, but one of selecting,

from the great number of attractive problems pre-

sented, a few which shall form the most trustworthy
basis on which to build a secure foundation for the
development of a progressive research programme.
It should be remembered that physical research in

the textile world is by no means in such an advanced
state as it is in the metallurgical world. Although
in the textile industries many of the research problems
are of a physical nature, and all have a physical

aspect, the number of physicists engaged is only
about twenty. A brigade of trained physicists

would be more in proportion to the problems urgently
awaiting solution. It is safe to say that there is

no other industry so much in need of co-operation
with the physicist as is the great textile group.

There is one outstanding factor which must be
brought to the notice of the physicist contemplating
textile research, and this applies to textile materials

in general. The material he has to investigate is

generally of a most disturbing character on account
of its variability. The result is that a very careful

selection or sampling of the test specimens must be
made, and in many cases very laborious series of

tests are needed before a result representative of

tlu> l)nlk, which is the only material recognised by
tlif manufacturer, can be obtained. This fact

differentiates rather sharply the physicist of textile

research from the physicist in other industries.

Slides were shown by the lecturer to illustrate the
types of research on which the textile physicist is

engaged. These included investigations on (i)

rigidity of the single fibre, a property of fundamental
importance in spinning ; (2) sorting of samples (a)

to examine the various fibre lengths in pure cottons
or mixings, and {h\ to detect what damage, if any,
is caused to the fibres by the different machines ;

(3) regularity of threads, a property of great import-
ance in the production of threads for weaving fabrics

of fine structure ; (4) oscillation stresses on threads
such as are met with in weaving ; and (5) the
measurement of the lustre in finished threads and
fabrics and the relation of lustre to doubling
twist.
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University and Educational Intelligence.

Bklkast.—A letter has been received by the

Senate of the Queen's University intimating that

the hite Hugh Wisnom, of I^rne. directed his

trustees to invest a sum of 1000/. for the foundation

of an annual scholarship in the University to be called

the " Hugh Wisnom Scholarship," to be awarded
in such manner as the governing botly shall decide

for the encouragement of scientific researcli.

Birmingham.—The first award of the Thomas
Turner gold medal was made on October 30 at a
meeting of the Birmingham University Metallurgical

Society, when the Prmcipal (Mr. C. Grant Kol)ert.son)

presented the medal to Sir Robert Hadfield, Bart.,

m recognition of his distinguished contributions to

the metallurgy of steel. The medal is the out-

come of a gift of 525/. by a Birmingham manu-
facturer who desired to perpetuate the memory
of the work done by Prof. T. Turner in the metal-

lurgy of iron. The money was invested an3 is

held by trustees for the provision of a gold medal,
to be called the Thomas Turner gold medal,
which is to be awarded from time to time to dis-

tinguished metallurgists. A portion of the fund is

applied to the award of a bronze medal and a prize

01 books to a student to be selected annually from
one of the metallurgical schools of the district. The
obverse of this medal bears the profile of Prof. Turner
and on the reverse is the well-known diagram published
by him in 1885 showing the relation between silicon

content and tensile strength of iron.

Bristol.—For the new degree of Bachelor of Agri-
culture, a curriculum extending over five years has
been prescribed—two in the University, two in the
recently reopened Royal College of Agriculture, Ciren-
cester, and one in a selected farm.

Cambridge.—Mr. H. H. Thomas, Downing College,

has been appointed University lecturer in botany.
A grant of 100/. has been made from the Balfour

Fund to Mr. Cyril Crossland, Clare College, in aid of
his researches into the biology of the coral reefs and
banks of the South Pacific.

The Regius Professor of Physic announces a short
series of lectures on the history of medicine. The
lectures this term will be on November 13 and 16 at

5 P.M., on " The Hippocratean Period " and " The
Alexandrian Period " respectively.

London.—A course of two free public lectures on
" Problems pf Variation " will be given by Dr. J. \V.
Heslop Harrison in the department of zoology,
Imperial College of Science and Technology, at 5.15
on Thursday and Friday, November 22 and 23.

The following scholarships for 1923-24 have been
awarded by the Institution of Electrical Engineers :

Salomons scholarship (value 50/.), to Mr. James
Linton (Heriot - Watt College, Edinburgh) ; David
Hughes scholarships (value 50/. each), to Mr. R.
MacWhirter (Royal Technical College, Glasgow), and
to Mr. R. E. Banks (University, Birmingham).

Mr. E. S. Eldridge is the first student to pass
through the Imperial College of Tropical Agriculture
at Trinidad and to secure an appointment in the
Colonies. He left on October 25 to take up the
position of farm manager in charge of the Empire
Cotton Growing Corporation's Cotton Experiment
Station in Nyasaland.
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Printing may now be taken as on" "^ •• •— ""-ipal
subjects of study for the degree of ! irn-

merceof the Univ«T>.itv of r.<-<.(is .in'
. xion

the Leeds Centra! tmg Depart-|
;v.ment has been atti

From the Technical College, Bradford, we havi
received an illustrated prospectus for IQ23 24. The,
College provides, in addition to part-time evening andl
day courses, full-time courses covering froir *->'

four years in textile industries, chemistry,
engineering, physics, and, exceptionally, in
The teaching body includes 42 whole-time !•

Special courses in advanced study and in tra ^ .j,

the methods of research are available, a sjieciali
physical chemistry laboratory having been recentl/J
equipped for research purposes and additional;
accommodation provided for research in dyeing.

The annual meeting of the Science Masters* i

Association will be held on January 3-5, 1924, in th»
buildings belonging to the Household and Social
Science Department, King's College for Women,
situated in Campden Hill Road, W., where, in addition
to suitable accommodation for lectures, exhibits, etc.,
there will be residential quarters for about eighty-
members attending the meeting. The Association
has accepted the invitation to participate in a joint -

conference with the members of the Royal Meteoro-i
logical Society, and of the Geographical Association,
to be held at Birkbeck College, I^ndon, on Thursday,
January 3. The conference will discuss the present
state of knowledge of meteorology and the bearing of]
the science on cognate school subjects.

Amongst prospectuses issued by University College,
London, for 1923-24, is one of twenty-seven pages,
devoted to post-graduation courses of lectures and
practical work, including special courses' by the new-
professor of chemical engineering and six courses in

the recently established department of " History a

Method of Science." by Dr. Charles Singer (gener
biological, and anatomical). Prof. Filon (astronom\

.

and Mr. W. J. Perry (anthropology). In the Rocke-
feller anatomy building is to be installed, in a room for
cinematographic study of animal movements, equip-
ment designed in the Marey Institute of Paris capable
of taking 300 photographs a second of moving
objects. Post-graduation and research students of
the college in 1922-23 numbered 431, including 133
from outside Great Britain.

The teaching of civics is receiving much attention
at present in America. Prof. Edgar Dawson, of
Hunter College, New York, has contributed to the
Biennial Survey of Education, 1920-22, a chapter
(published separately as Bulletin, 1923, No. 23) on
" The Social Studies in Civic Education," in which
particulars are given of some developments in thi?
field. The new Pennsylvania State course in the
social studies aims at giving effect to a conception of
" civics " as training in practical good citizenship and.
as such, a vital part of the schooling of every child,

and even " the only justification of the tax-supporte(i
public-school system." It begins with the first year
of school life and continues without a break to the
end of the twelfth year, being adapted, grade by
grade, to the various psychological stages tlirough
which the normal child passes. The last three years
of the course are primarily intended to train pupils
" to investigate, to reason, to compare, to judge."
To neglect any longer the provision of specific training
in the problems of American democracy, the solution
of which wnll soon be in the hands of the secondary
school pupils of to-day, is. in the opinion of the State
department, to render a social cataclysm inevitable.
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Societies and Academies.

London.

Royal Society, November i.—E. G. T. Liddell and
Sir Charles Sherrington : A comparison between
certain features of the spinal flexor reflex and of the
decerebrate extensor reflex respectively. Comparison
of the tetani of the knee flexor, evolved by motor
nerve stimulation and by reflex excitation, shows
somewhat close resemblance between them. A
constant difference is the presence of after-discharge
in the latter. A further difference frequently found
is, the myograph records being isometric for both, a
-Steeper ascent and sharper ascent-plateau turn for
the reflex. The reflex tetanus, like the " motor-
nerve " tetanus, appears to engage from its very
beginning the full quota of the motoneurones that it

will at any time under its further continuance engage.
The steeper ascent in the reflex is due to after-

discharge setting in early, so that some of the moto-
neurones activated by the reflex cannot respond to
the immediately succeeding series of stimuli. In-
tensity and not duration in the external stimulus
is therefore the sole arbiter of the intensity of the
reflex tetanus. Similar comparison of the crossed
reflex of the knee extensor with the " motor-nerve

"

tetani of that muscle shows that the reflex tetanus
develops much the more slowly, and that the ratio

between the tension developed by the reflex contrac-
tion to a single shock and that to a serial stimulus is

much less than under " motor-nerve " stimulation.
The reflex at its outset appears to activate only a
small fraction of the quota of motoneurones that it

will gradually bring into activity.—J. Barcroft and
H. Barcroft : The blood pigment of Arenicola. The
blood pigment of Arenicola Marina differs from the
Iiaemcglobin of human blood in certain respects. The
t band of the oxy - haemoglobin is situated i8 A.U.
nearer the violet and the a band of the carbon mon-
oxide haimoglobin is situated 1 1 A.U. nearer the violet

than the corresponding human band. The dis-

sociation curves show a greater affinity for both
oxygen and carbon monoxide than tliose of human
l>lood. The affinity for carbon monoxide is about
70 times that for oxygen, as compared with 250 in

man and 140 in the mouse. The possibility of a
relationship between the position of the bands and
the affinity of the pigment for gas is discussed. The
main unloading of oxygen from the pigment of Aren-
icola would appear to be between i and 3 mm.
jiressure. The mean oxygen capacity of the haemo-
;j;lobin per gram of Arenicola is about o-oi-o-oi3 c.c.

A comparison between the oxygen capacity of the
^pigment and the total oxygen consumption of the
^mrm shows that the pigment holds sufficient oxygen

supply the animal for 1-2 hours, and probably
lets as a reserve to tide it over the period at low-
yater when its hole is closed.—T. Deighton : The
isal metabolism of a growing pig. Tlie basal meta-
>lism of a pig has been measured at various ages
rem seventy-five days upwards, and it has been
"lown that in the pig, as in human beings, the meta-
)lism per unit area is greatest in mid-youth. This
icreasc of metabolism in youth .seems to be directly

"ascribable to growth. Metabolism after the ingestion
of food reaches a maximum after five hours and then
declines. The rationing of pigs for maintenance and
growth is di.scussed, and it is concluded that the curve
of rationing for growth and maintenance, without
fattening, cannot |)ossibly be a two-thirds power curve.

Physical Society, June 22.—Dr. Alexander Russell
in the chair.— F. Horton : The excitation and ionisa-

lion potentials of gases and v.ipours. The study
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of ionisation potentials dates back to the discovery
of the phenomenon of the ionisation of gases by
collision, but the theoretical importance of a knowledge
of the least difference of potential through which an
electron must fall in order to acquire sufficient energy
to ionise a gaseous atom or molecule on collision with
it has greatly increased since the propounding by
Bohr of his theory of atomic structure. Bohr's
theory predicted the possibility of an atom being
excited to emit radiation by the impact of an electron
having energy in excess of a definite minimum
amount—an amount corresponding to an " excitation"
potential less than that required for ionisation. The
experimental methods of investigation may be
divided into two classes : (i) Those depending on
the detection of the loss of energy by the colliding

electron
; (2) those depending on the detection of

the radiation or ionisation resulting from the collisions.

Royal Meteorological Society, October 17.—Dr.

C. Chree, president, in the chair.—Sir Napier Shaw
and D. Brunt : Towards a basis of meteorological

theory : thirty-nine articles of condition for the

middle atmosphere. The propositions refer to the
" middle layers " of the atmosphere, or those from

4 to 8 kilometres above mean sea-level ; that is, the

region lying above the effects of the friction of the

earth's surface and below the stratosphere. Owing
to the normal increase of potential temperature with
height, the middle atmospheie is possessed of resilience

and may be regarded as made up of separate aero-

spheres or horizontal layers which are thermally and
therefore dynamically distinct. Air will not pass

from one aerosphere to another without some internal

source of energy, but there is no resilience for horizontal

motion within an aerosphere. That a wide field for

discussion is opened is evident from quotation of

No. 6 as an example :
" The chief effective cause of

the general circulation between the equator and the

poles and the correlated circulation round the poles

is the cooling of the slopes and plateaux of high land
in the polar regions."

Royal Microscopical Society, October 17.—Prof.

F. J. Cheshire, president, in the chair.—W. F. Charles :

Peculiarities in the development of the ant's foot.

On the inside of the lower palate of the snapdragon,
and surrounding the base of the stamens, there is a

series of glandular hairs containing a viscous fluid ;

but these capitate hairs cannot be ruptured by the

ordinary claws of the insect. Within the pulvillus

of each foot of ants found on snapdragon there appears

to be a minute pair "of forcep-Hke claws, developed
expressly to enable the insect to grasp and pull itself

along hairy surfaces. These claws were sufficiently

sharp to puncture certain minute depressions upon
the surface of the glandular hairs, releasing the

viscous fluid and entangling the ant. The depres-

sions on the hairs, which arc covered with one

epidermis only, appear to facilitate the rupture.

—

M. T. Denne : A new variable light screen for use with

the microscope. The instrument consists of a

cylindrical cell provided with an end plate of glass,

and a piston sliding within it bearing a second glass

plate arranged so that adjustment with respect to

the fixed plate may be effected by a high-pitch screw

and nut combined with worm gearing. A coloured

or neutral-tinted fluid can be introduced between the

plates. With stained preparations, the screen per-

mits the gradual intensification of the image of

certain elements at the expense of others; with

unstained preparations, it gives increjised visibility,

while dark ground effects arc distinctly improved.

The range given is from total transmission to nearly

extinction of the incident beam.
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Industrial Api>lication8 Section, October 24.

—

Prof. F. J. ("lu;^nire, president, in the chair.—Marie
C. Stopes : The microscopy of recent coal research,

liarly workers like Dawson and Huxley tiiwl.fl id

treat " coal " a.s if it were a uniform
Uciii ( .iiosc disputes, and apparent conii

(.1 ;^trating that " coal ' was made of spores,

ot , mg that " coal " was made of wood, others
of bark. Kecent work has shown differences between
the finer bands even in the .same lump of coal, where
only a few millimetres apart one zone may show a
prci>onderance of spores, another a preponderance of

leaf or stem tissue, and another a uniform glue-like

texture. The four main types composing bituminous
coal are fusain, durain, clarain, and vitrain. Prof.

Seyler has shown similar zones in anthracite by an
opaque method of examination by reflected light.

Zoological Society, October 23,—Dr. A. Smith
Woodward, vice-president, in the chair.—E. A. Spaul

:

Experiments on acceleration of metamorphoses of

frog-tadpoles by injection of antcrior-lobc pituitary-

gland extract and iodine.—A. Subba Rau and P. H.
Johnson : Observations on the development of the
sympathetic nervous system and suprarenal bodies
in the sparrow.—H. C Abraham : A new spider of

the genus Liphistius from the Malay Peninsula, and
some observations on its habits.—Mr. A. Smith : A
review of the lizards of the genus Tropidophorus on
the Asiatic mainland.—J. G. H. Frew : On the larval

anatomy of the gout-fly (Chlorops iaeniopus Meig.)
and two related acalyptrate muscids, with notes on
their winter host-plants.—A. Loveridge : (i) Notes
on mammals collected in Tanganyika Territory, 1920-
1923. (2) A list of the lizards of British East Africa
(Uganda, Kenya Colony, Tanganyika Territory, and
Zanzibar), with keys for the diagnosis of the species.

Edinburgh.

Royal Society, October 22.—F. O. Bower : Re-
marks on the present outlook on descent. At the
moment we seem to have arrived at a phase of nega-
tion in respect of the achievements of phyletic
morphology. So far from presenting a tree with a
single trunk, the results of comparison offer us what
appears little better than a bundle of sticks. The
prospects appear depressing to young aspirants, and
it is said that phyletic morphology leaves them cold,

liut this depends very largely upon the mode of

presentment. How, then, are we to proceed in

inquiry as to the origin of living things ? Surely by
a contmued study of morphology in its broadest sense.
Mr. Tansley, in his address to the British Association
at Liverpool, advocated the study of " process of
development," that is, physiological inquiry : but
he rightly recognises how " process and structure
continually act and interact." Structure may be
held as the record of process. Any school based
primarily on " process " and with " record " relegated
to the background might turn out good statisticians,

but it would probably fail in converting them into
historians. Provided, however, that the study of
" process " and " record," that is, of physiology and
morphology, be co-ordinated, all may be well with
the future of phyletic morphology.

Manchester.

Literary and Philosophical Society, October 23.

—

H. Clay : The economic aspect of the Ruhr problem.
The Ruhr is the richest coalfield in Western and
Central Europe. Before the War, its output was
60 per cent, of the coal and 80 per cent, of the coke
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output of Germany ; it was the chief centre of the
steel indu.«tr\' and the chief source of the coal-tar

used by the dye industry and of sulphate of ammonia
ii»;i.rl iti MM 11 lilt lire. Territorial cfiange-^ imdcr tin-

iced the relative imp<)i

I

' s national economy,
tion by the French, coupled with pa.H.sive rcsLstancc,

rapidly reduced the economic activity of the Ruhr.
Reparations deliveries of coal almost ceased, and 46
F'rench blast-furnaces out of 116 were damped down
between January and April. The Ruhr jx- vis

maintained by subsidies from licrlin. -i-

tion of industry caused by the separation ul the Kuhr
and the demoralisation caused by the depreciation

of the currency have steadily reduced t' m v

of German industry, until it can no loi m <

at world-prices. Unemployment is grownup , n «»

certain to increase if the Berlin (or any other) Govern-
ment succeeds in floating a new, stable currency and
checking inflation. It Ls unlikely that any German
Government will be in a position to pay any reparations,

so far ahead as it is practicable to look. The Frcii' li

are unlikely to gain any economic benefit from th<ir

occupation of the Ruhr. The policy, so far as its

objects were economic, has paid insufficient regard to

two fundamental truths ; first, that the wealth of a
country is not a stock of goods that can be seized, but
the output of an organisation that continues only so

long as the organisation functions ; and, second, that

the direction and activity of the industrial organisa-

tion responds only very slowly and incompletely to

political dictation.

Sheffield.

Society of Glass Technology, October K
Sheen and W. E. S. Turner : The effect oi lilauia on

the properties of glass. Batches were calculated on
the basis of the formula, 6SiO,, .yNa,0, yTiO,, where
X +y =2. The first six members of this series gave
glasses readily; i.e. where the value of y varied from

01 to 06. Above 0-8 (i.e. 13 per cent. TiO,) it was
found difficult to melt the glass at 1400° C. Wlicn

compared with the corresponding lime and magnesia

glasses, the titania-containing glasses had somewhat
lower annealing temperatures, durability similar to

that of magnesia glasses, and thermal expansion

slightly less than that of Ume glasses. Heat-resist in.!::

properties were also indicated.—A. Cousen : 1 he

estimation of selenium in glass. Twenty grams of

finely powdered glass were dissolved slowly in hydro-

fluoric acid and, after standing in the cold, the products

of decomposition, with the exception of selenium,

were dissolved by pouring into excess of boiling

water. The selenmm itself was filtered off on a filter

pulp pad in a Gooch crucible. From the pad the

selenium was removed by treating with a dilute

chlorine solution (about 1/300 N). To the filtered

solution was added i c.c. of 5 per cent, gum arabic

and 5 c.c. of \ per cent, phenyl hydrazine hydro-

chloride, the whole being made up to 50 c.c. Colloidal

selenium was obtained, a yellow colour slowly

developing. After half an hour this colour was

matched against a standard solution of sodium <f>i<mtc
similarly treated.

Paris.

Academy of Sciences, October 15.—M. Albin Haller

in the chair.—A. Lacroix : The notion of doliomorph
type in lithology. The term " doliomorph " is applied

to lithologic types, which, from the chemical point of

view, do not correspond with their mineralogical

composition. According to the usual mode of

expression, quartziferous rocks, rocks with free silica.
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acid rocks are regarded as synonymous. It is shown
that this equivalence is not always legitimate. In
the new classification, doliomorph types are not
classed with rocks of the same qualitative mineralogical
composition, but with those ot the same chemical
composition, with some of which they are hetero-
morphs.—Jean Perrin : Radiochemistry and fluor-

escence. Results of measurements on the disappear-
ance of " new methylene blue " under the action of

light, completing the theory proposed in an earlier

communication (C.r., 1923, p. 612).—L. Joubin :

The meeting of the International Council for the
Exploration of the Sea, held at Paris. An account
of the work done by the committees.—V. Grignard,

J. Doeuvre, and R. Escourrou : The constitution of

natural methylheptenone. The ketone exists in two
isomeric forms, and this has given rise to some un-
certainty regarding its constitution. The authors
have applied the method of oxidation by ozone and
have estimated the oxidation products, formaldehyde
(with formic acid and carbon dioxide) characterising
the a-form, acetone the )3-form. Methylheptenones
from four different sources were examined by this

method, and it was shown that the natural ketone
is a mixture of both forms ; the a-fomi is in the
smaller proportion, about 25 per cent.—Ervand
Kogbetliantz : The unicity of trigonometrical series.

—

F. H. van den Dungen : Integral equations, with
several parameters and their technical applications.

—

N. Vasilesco Karpen : The mechanism of hovering
flight.—J. Guillaume : Observations of the sun made
at the Observatory of Lyons during the third quarter
of 1923. Owing to bad weather, observations were
possible on only sixty-two days during the quarter.
The usual tabular summary is given.—Mile. St.

Maracineanu : A method of measurement suitable
for a strong radiation. The method described is

applied to the cases of polonium and actinium.

—

Claude Bonnier : Aqueous solutions of ammonium
bicarbonate. When ammonium bicarbonate is dis-

solved in water in a closed vessel, there is evolution
of gas, and pressure is set up. In the present note
the influence of concentration of the solution and of

the ratio of the volumes of the liquid and gas phases
on the pressure is studied, and the experimental
results expressed in the form of curves.—M. Bourguel :

The preparation of true acetylene hydrocarbons by
sodium amide, starting with 2-3-dibrompropylene.
Hexine and cyclohexylpropine. The dibrompropyl-
ene, CHjBr . CBr : CHj (prepared from allyl bromide),
is treated with a magnesium alkyl bromide, RMgBr,
under conditions exactly defined, giving the bromide,
R . CHj . CBr : CHj, and hydrogen bromide is removed
from this by treatment with sodium amide. The
hydrocarbons obtained are true acetylenes, and the

method is a general one.—Raymond Delaby : Tlic

catalytic dehydration of ethylglyccrol.— J. F. Durand ;

Double decompositions, in aqueous solutions, between
metallic acelylides and salts.—Jean Bordas : A cause
of error in the lodlbaucr method for the estimation of

total nitrogen. The presence of tannins in sub-
stances analysed by this method causes errors due
to loss of nitrous fumes.—P. Gaubert : The planes of
Grandjean.— Emile Belot : A form of latent vulcanism
in connexion with earthcjuakes and tidal waves. The
cx{x?rimental reproduction of a tidal wave.—E.
Rothi : The earthquakes observed in France in the
course of the year 1922. Fourteen shocks were felt

during the year, a number much .ligher than the
average. Details arc given of each.—Ken6 Souiges :

The cmbryogcny of the Joncaceae. The development
of the embryo in Luzula Forsleri.—V. Lubimenko :

The influence of leaf wounds on the production of dry
<,ihv.t:iti. « ill .ri.<n Til.ints.—E. Lesn* ;uul \I Vagliano :

'U 112J

The differentiation of vitamin A and the factor pre-

venting rickets.—F. Vincens : A disease of the bee
(muscardine) due to Beaiiveria Bassiana produced
experimentally in bees. This fungus, when present
in the food, is readily communicated to bees, causing
death within six days.—E. Roubaud and J. Des-
cazeaux : A bacterial agent pathogenic to the common
fly. Bacterium delendcB - musccB. This new cocco-
bacillus was isolated from a spontaneous infection

which occurred during the study of Stomoxys cal-

citrans. Details are given of its morphology and
culture. The domestic fly is very resistant to
bacterial infection, and the fact that it is attacked
and killed by the new type is of great interest.—A. T.

Salimbeni and Y. Kermorgant : A new spirochaete
met with in the blood of patients suffering from
measles.—Femand Wyss : Variation in the mor-
phology and acido-resistance of the human tubercle
bacillus under the influence of a saponine.
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Small-pox and Vaccination.^

THERE is something refreshingly interesting in the

new practice of arranging for the education of

our legislators by means of addresses by experts on

subjects in which Parliament is concerned, and Dr.

McVail's recent address may be regarded as an admir-

able example of good that may thus be achieved.

Small-pox has, however, more than a practical in-

terest. Next perhaps to influenza it is a disease the

epidemiology of which has more scientific interest than

that of any other disease ; and it is unique in being a

disease in which pandemic outbreaks,—invading man-

kind at irregular intervals in an unexplained manner,

—can be entirely and have been largely controlled by

vaccination and by the public health measures which

circumscribe the action of the virus of small-pox.

Small-pox furthermore is a disease which in recent

years, and probably also in the past and even in the

pre-vaccination period, has prevailed as two different

varieties. One no physician could cure, and one no

malapraxis could render fatal to the patient. Thus, in

ten cities in the United States, of every loo persons

attacked by small-pox in 1922, 28-4 died, whereas in

1920 the fatality rate in the same cities was only 0-2

per cent. Evidently we are dealing in this experience

with two diseases or with two definite mutations of the

same disease. That the second is the right explana-

tion is shown by the fact that vaccination protects

against the mild as well as against the severe small-

pox. In recent years our knowledge of the milder

variety of small-pox has greatly increased. It has

prevailed widely throughout America, spreading from

the Southern Atlantic across to the Pacific. It has

invaded Great Britain, and the recent mild outbreak

of small-pox in Gloucester and the Midlands belongs

to this type.

The mild character of the small-pox in unvaccinated

persons in the recent outbreak has raised doubts in

some minds as to the necessity for vaccination ; but

the following facts show the fallacy of this view. First,

vaccination protects against the mild as against the

severe small-pox. Secondly, there is a difference in

degree of severity of attack,—on a lower grade than

with the more serious type of disease,—of vaccinated

and unvaccinated respectively ; and thirdly, although

details of current outbreaks are not yet available, it

will doubtless be found that, as in the mild outbreaks

of a few years ago, unvaccinated are attacked at a

much earlier age than the vaccinated.

Nevertheless, if it could be certified that all subse-

quent outbreaks of small-pox would be of this unusual

TA4 Fi'sM a«Mii< Dittatt. Smallpox and Vaccination, by Dr. John C.

McValL An Address to Members n( the Mouse of Commons in Committee
Room No. 14, July 25,

(London : MacmiUan and 1

1933. llie Minister of Health in the chair.

Co., Ltd.) Price 5^.
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mild type, the neces«ity for vaccination would be less

urgent than it nuwr is. It might be limited to persons

cxfwsed to actual infection, or living in the neighbour-

hood of outbreaks. No such assurance can be given.

In New York, both types of small-jwx have been known

to prevail at the same time. Our knowledge of the

causation of variations in type of disease and of the

correlative changes in virulence of virus and in fatality

of attack is almost nil ; and in practice we must be

guided by the experience of the past, which shows that

Great Britain is liable to be invaded at intervals not

only with a relatively innocent type of small-j)ox

coming from the west, but also with a virulent type,

hailing from Asia and Africa. We cannot afford to

relax our sanitary precautions against both types of

the disease, nor can we afford to neglect the artificial

immunity against attack which vaccination affords.

Whether in the future the secrets of the origin of

the milder type of small-pox will be revealed, or whether

it may be practicable to isolate the virus of small-pox

or of this virus as organically modified in vaccine lymph,

and afford a method of vaccination on a completely

scientific basis, one cannot prophesy; but meanwhile

the preventive measures already in our hands must be

utilised to their fullest extent, and these enable us to

control with absolute certainty the epidemic course of

small-pox in its intermittent raids on mankind. Of no

other disease can this be said with equal certainty,

except in regard to certain tropical diseases, and to

such water-borne diseases as typhoid fever and cholera.

In a few years we may find that the same confident

statement can be made in respect of diphtheria, if

parents can be educated to realise the practicability

of testing their children's susceptibility to this disease

by what is known as the Schick test, and to appreciate

the equal practicability of securing artificial immunity

by means of toxin-antitoxin.

Meanwhile we hope that Dr. McVail's pamphlet will

receive wide circulation. It establishes very clearly

and succinctly the propositions which it sets out to

prove, namely, that small-pox is worth preventing,

that it can be prevented by vaccination, that it cannot

be prevented without vaccination, and that properly

conducted vaccination is ver>- safe.

A National Education Week.

THE institution of a national " Education Week "

has been officially blessed by the new President

of the United States in an impressive Proclamation in

which, after reciting the benefits of education, especially

adult education, Mr. Coolidge declares an annual

observance of Education Week to be desirable '* in

order that the people may think on these thin-s.
'

He proclaims the week beginning November i8 as the
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Education Week for 1933, and recommends that State

and local authorities co-operate with the civic and

religious bodi«" " -<••••<• \*^ ""»-• "<•"•-•! "'! '"-Ipfiil

observance.

Last year, President Harding and 42 State Governors

issued proclamations or statements on the subject, and

the week was said to have been a gigantic success.

It was estimated that the campaign reached ^o million

people, including 20 million in motion-picture houses.

It is probably due largely to the enthusiasm aroused

by these annual campaigns that the membership of

" parent-teacher " associations increased in two years

from 189,000 to 500,000. Reciprocally the associations

contribute enormously to the success of the Education

Weeks. Without some such machinery the effer-

vescence of the Education Week might subside without

leaving any permanent beneficial results. The efficacy'

of this kind of propaganda depends partly on the

interest already taken by the general public in education

and partly on their suggestibility, and what Americans

call " the magic of ' together '."

In England a notable success was achieved last year

by the West Ham Education Week. This year local

weeks have been organised in Nottingham, Hastings,

Warrington, and Gillingham, and probably elsewhere.

Should an attempt be made to organise such oljserv-

ances on a national scale in England, experience gained

in organising the National Health Weeks initiated in

1913 by the Agenda Club might afford useful precedents.

The striking success of the Education Exhibitions

organised in London in connexion with the Imperial

Education Conference last July by the Board of

Education and the London County Council's Education

Committee indicates that a national Education Week,

if properly managed, would appeal to a ver>' large

public. Many recent developments in the schools, such

as the increased attention paid to the teaching of

science, drawing, manual training, dancing and other

physical training, dramatic performances, Montessori

methods, the use of " educational " films, and so on,

lend themselves readily to exhibitional purposes. On

the other hand, there are reasons for belie%ing that too

little effort has been made to cultivate close relations

between the schools and the communities they ser\-e.

During the past twenty-five years the achievements

of science have been greater than in any previous

similar period of time in the history- of the world, but

less is done with the object of enlightening the public

regarding them than in the Victorian era. A Science

Week would do much to promote public appreciation

of the worth of science, and among other beneficial

results that might be looked for from such an enter-

prise is a much needed stimulation of interest in

University Extension work in the field of science.
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Carl von Linn^.

Linnceus {afterwards Carl von Linni) : the Story of his

Life, adapted from the Swedish of Theodor Magnus

Fries, Emeritus Professor of Botany in the University

of Uppsala, and brought down to the Present Time in

the Light of Recent Research. By Dr. Benjamin

Daydon Jackson. Pp. xv + 416 + 8 plates. (London :

H. F. and G. Witherby, 1923.) 255. net.

THOSE who admire the work of Linnaeus were

indebted to Prof. Th. M. Fries in 1903 for a

new life of his great predecessor at Uppsala. Members

of the Linnean Society of London now have to thank

their general secretary for an English epitome of the

Swedish work.

Linnaeus accounted himself " a born methodizer."

His contemporaries thought so too, and this belief is

entertained still, both by those who appreciate and by

those who belittle what Linnaeus accomplished. But

while his work justifies his own estimate, that estimate

does him less than justice. Linnaeus failed to foresee

that in one country dialectic aptitude would eventually

so affect ability to grasp principles as to induce dis-

crimination between " pure mathematics, astronomy

or any branch of science which aims merely at describ-

ing, cataloguing or systematizing," and philosophic

activities that afford scope for " experimental research."

He could scarcely have predicted that, in another coun-

try, the tendency to see ahead would so affect ability

to look around that Linnaeus could no longer be con-

sidered a botanist.

The Linnaeus of the *' Lachesis Lapponica " was a

great naturalist of uncommon judgment, with an inborn

capacity for observation. The Linnaeus of the " Musa

Cliffortiana " had a decided capacity for physical ex-

periment, which later tasks hindered him from exer-

cising to the full. Linnaeus regarded the improvement

of natural knowledge for use as important as its im-

provement for discovery ; in his travels as a student

and his later journeys on public commission, economic

and scientific questions received equal attention. His

biological study revealed the defects of received classi-

fications ; his economic instinct suggested the need for

reform ; his philosophic interest in the " mystery of

sex " supplied the means.

Linnieus found the basis of method to be the recogni-

tion of natural kinds ; the practical segregation of

these into sorts and strains, and their theoretical

aggregation into septs and clans. These tasks may
proceed either by synopsis, which involves arbitrary

dichotomy, or by system, which entails considered

arrangement. Synthetic in mind, Linnaeus thought

system, however crude, preferable to synopsis, however

complete, and so improved a by-product of scientific
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investigation as to substitute order for chaos in the

domain of Nature. Linnaeus did not claim that the

system he outlined on May 11, 1731, when he was only

twenty-four, added to real knowledge ; its purpose was

to serve economic ends by rendering real knowledge

usable. Those who decry and those who excuse the

artificial nature of his sexual system, alike overlook

what Linnaeus taught. His artificial higher groups were

meant to serve as substitutes for natural ones, only until

the latter had all been detected. Like his precursors,

Morison and Ray, Linnaeus strove to decipher the real

system of Nature. E.xtending their studies, he laid the

foundation of that system, and only refrained from

applying it in practice lest those who improve natural

knowledge for use be thereby deprived of a thread to

guide them through the maze of things. Others have

followed Linnaeus along the path opened up by Morison,

and have devised systems as workable as the pragmatic

method of Linnaeus. Modem students of the " mystery

of sex " are, however, at times inclined to think these

" natural " systems almost as " artificial " as the

Linnean " sexual system."

Until Bauhin in 1623 enumerated the plants he knew

with reference to their names, it was usual for those

who reproduced old descriptions to devise fresh desig-

nations. Linnaeus gave stability to Bauhin's reform

when, in 1753, he enumerated the names he knew with

reference to the plants concerned. For Linnaeus the

naming of kinds was a responsibility so grave that he

made the genus " a thing of dignity." The name of

a sort was, for him, necessarily that of its kind com-

bined with a differential statement, and the relation-

ship of a specific to its generic name was that of the

bell to its clapper or the clapper to its bell. The

purpose of scientific nomenclature is so akin to that of

heraldic achievement as to suggest that the use by

Linnaeus of " trivial " epithets, ancillary to yet distinct

from specific names, may have been taken from the

older and rigorously disciplined technology which em-

ploys " crests " as ancillary to, although independent

of, " arms." While advantageous in applied study,

these " trivial " terms have proved a mixed blessing

in descriptive work. Linnaeus was himself so immune

against both the juvenile tendency to confuse means

with ends, and the adult liability to care more for

names than things, that he did not foresee the later

retreat from philosophical positions secured by him for

science. Histories of natural " families " now supplant

accounts of " genera "
; now, the " trivial " terms

designed by him as aids in economic work are often

mistaken for specific names and sometimes treated as

entities apart. The efforts to stabilise nomenclature,

which this abandonment of sound scientific principles

has entailed, involve results so bewildering tliat one
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fervent hope of the applied worker is the appearance

of another Linnaeus.

British naturalists who know what Linnaeus did will

welcome most the possibility now afforded them of

realising what Linnaeus was. Thanks to the piety of

Prof. Fries, our l)elief in the courage of his youth and

the high purpose of his whole career is more than

confirmed. We learn with relief that the tales of

injustice done to him were never countenanced by

Linnaeus, and gather with satisfaction that these acts

of injustice never occurred. The story of an averted

duel was evolved from the inner consciousness of a

German admirer after both Linnaeus and Ros^n were

dead. The circumstantial account of his strained re-

lations with Browall is a fable as impossible as it is

impertinent. The frigate despatched to recover his

collections is a figment of English artistic fancy. If we

regret the loss of the legend of the gorse on Putney

Heath, we do so less because of the story than because

we learn with sadness that Linnaeus did not love our

nation. We find compensation in this opportunity of

seeing ourselves as others see us, and take comfort from

the assurance that his feeling was not due to the

insular reserve, not to say frigidity, which marked his

reception in Great Britain in 1736. The many acts of

kindness subsequently done to him by both, effaced

from his memory the original misjudgment, by Miller

of his capacity, by Dillenius of his aims. What Linnaeus

was unable either to forget or forgive was that the

English should have permitted Sweden to purchase, for

the paltry sum of 15/., the priceless West Indian collec-

tion of Dr. Patrick Browne. Looking back through

the mist of years to 1758, we may perhaps pardon the

generous indignation of Linnaeus at English philistinism.

We can at least appreciate his feelings, and if we do

not share his anger, this is only because we know that

the spirit he disliked is as rampant now as it was when
Linnaeus lived.

Fortunately, Linnaeus was spared the knowledge that

this spirit is not peculiar to our nation. Inwoven in

the web of his scientific thought we find a silver thread

of faith in Divine Providence. But, alongside this,

there lay a thread of darker hue. For the guidance of

his son, Linnaeus noted instances, in his own experience,

of " Nemesis Divina." Was the feeling aroused by
English disrespect towards the collection of Browne
the reflex of a subconscious dread lest like disrespect

be shown towards his own ? Fate ordained that the

collection of Linnaeus should come to England, and
Sweden knows that it has been guarded here with all

the respect and care that Sweden has shown towards the

Jamaica collection the study of which caused Linnaeus

to neglect " friends, relations, house and fatherland."

Histor}', for once, can point to a case in which the
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contemplation of parallel injuries has increased mutual

regard, and has helped to cement the ties that link

two kindred and friendly nations.

Chemistry of the Metals.

(1) A Treatise on Chemistry. By the Rt. Hon. Sir

H. E. Roscoc and C. Schorlemmer. Vol. 3 : The
Metals. New edition completely revised by B. Mouat

Jones and others. Part i. Pp. xv + 829. Part

Pp. viii + 831-1565. (Lond'>" A? .- n.;)] .n :.n,i r

Ltd., 1923.) 50^. net.

(2) Metals and Metallic Compounds. By Ulick i

Evans. In 4 vols. Vol. 1 : Introduction, Metall

graphy, Electro-Chemistry. Pp. xii + 468. 21s. n«

Vol. 2 : Metals of the " A " Groups. Pp. xi + 396.

185. net. Vol. 3 : The Transition Elements. Pp
xii + 270. 145. net. Vol. 4: Metals of the "B
Groups. Pp. xii + 350. 185. net. (London: 1

Arnold and Co., 1923.)

(i) ^ I ^HE last revision, in 1913, of volume ii.

J. Roscoe and Schorlemmer's " Treatise

carried the volume up to the largest convenient dime:,

sions for binding. The present revision has resulted

in the separation of the volume into two parts, each

containing some 800 pages, as compared with nearly

1000 pages in the volume on the " Non-Metals." Once

more the revision has been carried out in such a way

as to preserve fully the original character of the work,

and many readers would have been disappointed if any

other policy had been adopted. On these lines much
valuable new information has been included in the

volume, which will continue to occupy an imique place

in English chemical literature. It is, however, a mattei

of opinion how long this policy should be continued

in view of the increasing extent to which modcrr

inorganic chemistr\' is being developed on physico

chemical lines. Sooner or later, it will probably b«

necessary to introduce equiHbrium-diagrams in the tex

and to deal with chemical processes in which reversibl

actions are used on a more definite physico-chemica

basis.

The revisers have been perhaps a Httle too carefu

in retaining old matter in the text. The full detail

which are still given of the Leblanc soda process an<

of the Bessemer process for steel are really of historic^

interest only now that the last Leblanc plant an

Bessemer converter have been shut down. It is

question whether they ought to be retained as a pai

of the systematic teaching of chemistr)- merely becaus

a generation will probably elapse before they cease t

be the subject of possible questions in examinations

The crystallographic sections of the book have bee

fully revised by Mr. Barker ; but it is a pity that tl
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new illustrations are so easily distinguished from the

old by the rougher way of reproduction. The spectro-

r^copic sections have not received a similar revision, and

do not therefore give a correct impression of the modern

position of the subject. Thus the apparatus " best

suited to ordinary chemical purposes " is still apparently

that of Bunsen, and his recommendations for mapping

>pectra are retained. Again, modem work on spectral

series will obviously occupy an important position in

the next edition, but is very barely touched upon in

the present issue. The descriptive chemistry is, how-

ever, as good as ever, and the new edition can be

heartily commended as one of the best available books

on this aspect of the science.

(2) Mr. Evans's four volumes on " Metals and

Metallic Compounds " cover a few pages less than the

two parts of vol. ii. of Roscoe. He has the advantage

of starting de novo and has made free use of this liberty

by developing fully the chemical points that are of

special interest to a metallurgist. The book is, how-

ever, definitely a chemical rather than a metallurgical

treatise, since the compounds of the metals are de-

scribed as fully as the elements themselves. To one

who is interested in the broader aspects of the science,

it is nevertheless refreshing to find a chapter of the

introduction given up to geo-chemistry. This intro-

duction is followed by chapters on metallography and

electro-chemistrv. wliich romplcte the first of the four

volumes.

The systematic description of the individual metals

md their compounds in the remaining three volumes

very wisely based upon the long periods rather than

the short periods of Mendeleef's classification. In this

way the natural sequence of alkalis, alkaline earths,

md earths (rare or otherwise) is preserved, while

upper is grouped with the heavy metals to which it

is closely allied. The " eighth group " metals occupy

\ le third and smallest volume of the series, while the

-icond and fourth volumes deal with the elements

which occur in the earlier and later octaves of the long

periods, together with their obvious homologues in the

two short periods. Throughout these volumes the

impression is maintained that the author is a geo-

hemist and a metallurgist as well as a chemist, and

lat he has an up-to-date knowledge of modem
chnical operations as well as of pure chemical science.

I is references to technical and semi-techniciU literature

re likely to prove of special value, since, although

Hterature of this kind may be of relatively transitory

(iportance, it is much less accessible to the ordinary

iiemical student than the literature of pure chemistry,

to which existing text-books form a sufficient guide.

In view of its special characteristics, Mr. Evans's

treatise does not enter into direct competition with
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any other work on chemistry, at least in the English

language. It will probably appeal in a special way to

chemical students with a leaning towards the practical

side of the subject, to metallurgists and to engineers
;

but it will also serve as a work of reference by means
of which chemists in general may trace out items of

interest which are not noticed in books of a more
conventional type. It can therefore be highly com-

mended as an original work of more than average

merit, on the prompt completion of which the author

may be congratulated.

Alpine Tectonics and other Problems.

(i) Die Grundlagen der alpinen Tektonik. Von Fr.

Heritsch. Pp. v + 259. (Berlin: Gebriider Born-

traeger, 1923.) 95. (>d.

(2) Geologic von Wiirttemberg nebst Hohenzollern. Von
Prof. Dr. E. Hennig. Erste Lieferung. (Handbuch

• der Geologie und Bodenschatze Deutschlands.) Pp.

iii + 216. (Berhn : Gebriider Borntraeger, 1922.)

2>s. 2d.

(3) GrundzUge einer vergleichenden Seenkiinde. By Prof.

Dr. W. Halbfass. Pp. viii -f 354. (Berlin : Gebriider

Borntraeger, 1923.) 155. 3<f.

(4) Geotnorphology of New Zealand. By Prof. C. A.

Cotton. Part i . Systematic : an Introduction to

the Study of Land-forms. (New Zealand Board of

Science and Art, Manual No. 3.) Pp. x + 462.

(Wellington, N.Z. : Dominion Museum, 1922.)

225. 6d.
;
paper, 185.

(i) ^T^HE current theories of Alpine structure are

JL based on two main explanations. According

to one, Alpine mountains consist of bands of the crust

which have been crumpled by contraction consequent

on the diminishing size of the earth. According to the

second explanation—the Versluckung or the swallowing

theory of Schwinner—a band of the crust sinks into a

lower zone, and there undergoes intense compression,

accompanied by the metamorphism of its rocks.

Dr. F. Heritsch, of Graz, discusses these two

hypotheses in a masterly survey of the principles of

Alpine geology. He deals mainly with the Eastern

Alps. The treatment is very technical and would be

easier to follow if illustrated by a general sketch map.

The first part of the book consists of a series of essays

on the principles of rock folding ; he therein discusses

the nature of geosj-nclines, of local and widespread

movements of the crust, and the formation of fore-

deeps. In his account of the widespread or epeiro-

genetic movements he lays stress on the oscillation

which often accompanies variations in coast levels.

He then discusses the phenomena of folding, ovcrfolding

U I
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and overthrusting ; he deals mainly with observed

examples, as he regrets that tendency to consider

folding from general principles which has often led to

a geoi' 1 i.ither than a geological treatment of

the pt Iff next deals with the behaviour of

inder presk ml gives an excellent account of

(lyiiainometamorphi.sm, mylonitisation, and the plas-

ticity of rocks.

The largest part of the book consists of an account

of the structure of the Alps in which the author insists

on the " impossibility " of the overthrust theory in its

present dominant form. He supports the " swallowing

theory " which represents the crust of the eartli as being

under conditions analogous to those of the atmosphere.

In certain areas, which correspond to the anticyclones,

the nidvcmciit of flie material is upward, leading to

tlu' lormati Icanoes and the rupturing of the

crust. In other ureas, which correspond to cyclones,

the crust moves downward, producing fold mountain

chains owing to the lateral pressure, and also wide-

spread metamorphism. Overthrusting inevitably takes

place in the subsiding area, but the thrusts have a more

limited horizontal extension than is claimed by the

upholders of the Deckentheorie , which in its extreme

form Dr. Heritsch describes as mere phantasy. The

swallowing theory is, however, not inconsistent with

the general contraction of the earth. It in fact renders

that process more probable by rejecting the immense

horizontal overthrusts which are too great for contrac-

tion alone to explain. The deformation of the earth

by contraction indeed supplies the power which is

required for regional uplifts and causes the subsidence of

the intensely crumpled bands which have formed the

fold mountain chains at different places at successive

periods in the earth's history.

Dr. Heritsch's book is an able and sane statement

on a complex branch of geology. It should be a useful

corrective to the exaggerations of one school of Alpine

geologists.

(2) North of the Alps lies the province of Wiirttem-

berg, which has been affected by some of the Alpine

movements but presents a marked contrast by its

comparatively simple though varied geology. The

province has played an important part in the history

of geology. Tubingen has been one of the great

geological schools of Germany, and, as Dr. Hennig

reminds us, both Kilima Njaro and Kenya were dis-

covered by men of Wiirttemberg, though they were

both at the time in the service of a British Missionary

Society. The richness of Wiirttemberg in fossils made
it one of the chief centres of German palaeontolog}-, and

the museums of Tubingen and Stuttgart are so rich in

types that they have attracted generations of geological

pilgrims. The province includes one of the most
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typical series of Jurassic rocks, an illn

of pygmy volcanoes and structures tl

the physical and glacial geography

Alps.

The comprehensive summary of the geology

Wiirttemberg prepared by Prof. Hennig, of Tiibingt

is therefore welcome, as it gives an up-to-date summa:
of the German Jurassic system and a guide to t!

localities made famous by the work of Quenstedt

first part has been issued, and it deals with thcoro;^

and with the stratigraphy up to the end of the J un .

The two sections of this part which will be of wi<i<

interest are the account of the Trias with its ri

development of the Muschelkalk and of the Suabi. :

Jurassics, which include the rich coral reefs for whi^

the locality of Natheim has been especially famous.

The book is illustrated by two excellent colour"

maps, one of the orography and one of the geolog}

Wiirttemberg, by many clear diagrams of the pala(

geography and lateral variations of the rocks, and a

correlation of the English and German Jurasn

deposits. In the author's classification of valleys, p. 7

.

he uses the term " isoclinal valley " for those in whi' h

the dip is the same on both banks owing to the valley

having been cut in an inclined sheet of rock. This term

is so likely to be confused with an isoclinal in

the equal dip on both sides of the axis is due tu ovcr-

folding, that it is to be hoped that the new usage will

not be generally adopted ; for such valleys either the

terms uniclinal or homoclinal are available.

(3) Forel's " Handbuch der Seenkunde," the stand-

ard text-book on the physical geography of lakes.

was published in 190 1, so that a new work was desirable,

and the previous writings of Prof. Halbfass, of Jena,

have shown, by his wide knowledge of the scattered

literature on the subject, that he is especially competent

for its preparation. His book is based on the principle

that the essential feature of a lake is its water and n< t

its basin. Hence a larger part of the volume is devoted

to the physics and chemistry of lakes than to the

nature of their basins. He discusses the movement-

of lake waters due to thermal changes, and to seichta,

and variations of the shore lines caused by the tilting

of the crust. There are short chapters on the optica)

and acoustical properties of lakes, including in the

latter the " Barisal guns," which appear, however, t

be due to seismic influences on delta dep)osits and to

have no connexion with lakes. The mirage effects in

some Hungarian lakes are illustrated graphically b\ .;

series of views taken at intervals during the day.

There is an especially useful summary of the chemistrv

of lake waters. The chapter on the biology consi.-:

of only two pages ; it considers the relations of some

animals living in deep lakes and accepts them as
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survivals from a cold-water fauna which had a wide-

spread distribution at the end of the glacial period.

In dealing with the variations of lake levels. Prof.

Halbfass discusses the asserted dessication of the con-

tinents. This view he dismisses most emphatically.

The fall in level of many lakes he attributes to artificial

influences, and he holds that lakes in all parts of the

world show that there has been no general lowering of

their level in historic times. He refers especially to

Lake Chad, which he says is placed in the first line by

the " dessication fanatics." He holds that this lake

gives them no support since Marquardsen has shown

that for eighty years after the visit of Denham (j,.e. from

1824 to 1905), the boundary of the lake has remained

essentially the same. In dealing with this problem he

refers to Bruckner's thirty-five-year climatic cycle

period, which he says is not confirmed by the evidence

of the lakes of at least four of the continents
;
yet he

holds that there is an actual climatic period, which is

three times as long as the Bruckner period.

In the chapters on the distribution and origin of lake

basins Prof. Halbfass rejects their glacial origin, except

in so far as many of them occupy hollows in drift, or

are held up by moraine dams. He rejects not only

the glacial origin of deep rock basins but of many
lakes of the Baltic Plain for which glacial denudation

seemed far more probable. He adopts the views of

Wahnschaffe and Jentzsch that these basins are due to«tonic subsidences, and in some cases, such as that of

! Rogasener Lake in Posen, the basin, though now all

covered with drift deposits, was pre-glacial in origin.

In dealing with this problem Prof. Cotton's book (4),

which is a general summary of physiography illustrated

by examples from New Zealand, is less in accordance

with recent opinion ; for he represents the New Zealand

fiords as glacially cut troughs of which the lower parts

have been filled by the sea. They appear to agree

with those of Norway, where the overwhelming balance

of opinion is in favour of the pre-glacial age of the

fiords. Prof. Cotton has an exceptionally fascinating

subject, as New Zealand is especially rich in clear

examples of geographical processes.

The book is well illustrated and his views are clearly

stated. It illustrates the growing extent to which

some schools in Australasia are dominated by American

opinion ; this fact, in the case of geography, is easily

explained by the attraction of that logical scheme of

geographical evolution for which we are deeply indebted

to Prof. VV. M. Davies. The extent to which British

work is overlooked may be judged by the bibliography.

Of the 59 memoirs quoted only five are British, and

they date from 1802 to 1876, the latest contribution

in this list by any British worker being Thomson's

paper on the windings of rivers.
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Our Bookshelf.

Theorie der Kristallstruktur : ein Lehrbuch. Von Prof.

Dr. Artur Schoenflies. Pp. xii + 555. (Berlin:

Gebriider Borntraeger, 1923.) 185.

Apart from its obvious indispensability to the specialist,

this new edition of the author's former " Krystall-

systeme und Krystallstruktur " (1891) would seem to

bear a character of wider significance, as showing that
wisdom is justified of her children. There can be few
such signal instances in science in which an abstract

and apparently unverifiable theory has been so rapidly

brought within the ambit of the experimental method,
and proved to be equal to all demands. It is, there-

fore, peculiarly appropriate that one of the original

founders of the modem theory of crystal structure

should return to his subject in the light of recent

X-ray developments. By including a discussion of

those points in which the theory is still ahead of

experiment, the author contrives to confer on his work
a new prospective value.

The book is, of course, mainly concerned with a
systematic development of the 32 classes of symmetry
and the 230 possible ways in which matter may be
properly disposed throughout the space occupied by a
crystal. The general arrangement is necessarily much
the same as before, but the exposition has been vastly

improved in at least one particular. The former edition

was solely addressed to the mathematician, to whom
the addition of anything of the nature of a diagram
(unless it take the special form of a symbol) would
presumably impede the working of pure thought. The
present work is rather directed to the crystallographer

and X-ray analyst, and is therefore illustrated with
structural diagrams, praiseworthy alike in quality and
quantity.

In view of the existence of such an authoritative

treatise as the Braggs' " X-rays and Crystal Structure,"

the author has refrained from entering into any account
of the practice of X-ray investigation. It is, however,
evident that the actual results are fully appreciated,

for considerable space is devoted throughout the text

to a systematic treatment of the relations between the

number of particles (as also their symmetry) and the

various positions they occupy in the structure. More-
over, a special chapter is devoted to space-partitioning

and the packing of equal spheres ; whilst another,

possibly the most important of all, deals witli selected

cases investigated by X-ray workers. This inevitably

leads to a discussion of the possible influence sub-

atomic structure may exert on the physical manifesta-

tions of a crystal, and to a final conclusion that the

only possible way of further progress is along the path
of experiment.

It may be added, in conclusion, that those qualities

of clear and concise expression, which have always
made Dr. Schoenflies' writings the most favoured
original source in the domain of crystal structure, are

fully preserved. By bringing out so valuable a work
in the fare of obvious contemporary difficulties, both
author and publishers have placed a wide-spread body
of workers under a debt of gratitude, which they can*

scarcely ever discharge.

T. V. B.
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The New Natural History: Being the Twenty-Fifth

Robert Boyle Lecture delivered before the Junior

Scientific Club of the University of Oxford on ()th June.

i92,v Hy Prof. J. Arthur Thomson, Pp. 19.

(Umdon : Oxford University Press, 1923.) is. net.

In tliis refreshing and slimuhiting address Prof, J.

Arthur Thomson pleads for the retention of the term

natural history as a designation for the study of the

habits and surroundings of animals and their inter-

relations with one another—the new natural history

—

and for its more honourable recognition as a well-

defmed and integral department of biological science.

Out of the ashes of the old all-embracing science of

natural history, the author traces the growth of the

new science under the influence of various factors which

have moulded its development. Chief among these is

the recognition and appreciation of the great fact of

the inter-relations of living organisms in the web of

life and the external linkages between animals or

animals and plants—the central Darwinian idea of the

correlation of organisms. This has given direction and
stimulus to the study of natural history and forms one

of the guiding principles of the new science. No less

important is the new and more precise scientific out-

look on the question of animal behaviour, due to the

work of Lord Avebury, Romanes, and especially Lloyd

Morgan, who laid the firm foundations of an experi-

mental comparative psychology, and to Loeb, who has

done so much to develop the question on the physio-

logical side. From the somewhat chaotic mixture of

anthropomorphism and automatism there has emerged
a precise science that distinguishes instinctive from

intelligent behaviour and both from tropisms and
forced movements.
A third factor which has given precision to the ob-

servations of the field naturalist and a new significance

to his facts is the idea of evolution. With this as a

working hypothesis the student of natural history

has been stimulated to discover how a particular

structure or function is fitted to a particular situation,

and the study of adaptations has developed into an
important and exact science.

The vision of the new natural history as a study of
** animal personalities at various levels, as creatures

with mental aspects, as agents that seek after well-

being and share in their own further evolution, as

threads in a quivering web of life " is indeed an in-

spiring one. Prof. Thomson justifies his plea, and the

recognition which he asks for cannot be long withheld.

Alternating Current Electrical Engineering. By W. T.

Maccall. Pp. viii + 493. (London: University

Tutorial Press, Ltd., 1923.) 155.

A FAIRLY complete resume of practical alternating

current theory is given in this work. In order to keep
the subject matter within the limits of one volume the

explanations have to be made very concise. It is

therefore more suitable as a class book than for reading

by the private student. It covers a ver)'^ wide field.

The theory is now beginning to crystallise, and so

numerical examples have been introduced which will

enable the student to test the thoroughness of his

knowledge.

The book is on the whole well written. The author
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sometimes gives results as if the>' obviously folio,

from the given premisses ; for example, in descril

how two induction motors are connected in cascade

.

says that the supply maias are connected to the stator

of one motor and its rotor is used to suppiv jMtwrr to

the second stator. '* The result is that th<

speed of the combination is that of a i

number of poles is equal to the sum of the numb<
poles of the two motors." This is a liard sayi:.^,

and we hope few readers will accept it without
trying to make up some proof for themselves. If

the author made the distinction bett^'een " aver
power " and " instantaneous power " clearer

proofs of the two and three wattmeter metK
would be greatly improved. At the foot of pag<

a reference is made to the instantaneous value
the average power, A vector proof is given of the

three-voltmeter method of measuring power, and it i-;

stated that it should not be used unl(

are nearly sine shaped. The ordinar\

shows at once that it b true, however distorted

wave forms may be. The Behrend definition of
•

leakage factor of an induction motor is given, and
of the methods described of determining its valu'

by Behn-Eschenburg's formula, which applies t

totally different definition of leakage factor.

Popular Fallacies Explained and Corrected {mth C ,.; ..-^j

References to Authorities). By A. S. E. Ackermann.
Third edition. Pp. xvi + 984. (London: The Old
Westminster Press, 1923.) 12s. 6d. net.

To ever)' one who has made a special study of anv
particular branch of human knowledge there must, at

some time or another, have come a feeling of surjn

at the large number of errors which exist in the popi: r

mind regarding his own, and therefore presumai i

every other, subject. The prenous editions of ti.;-

book have proved of immense value in helping to corn t

the many errors which still persist in spite of im-

progress of popular education and the many de\ i- • >

now used for the dissemination of accurate informati«

A ver)' real welcome is, therefore, assured for this, t

third edition, which has been so extended in sc :

that it has become almost a new work. The nuni'

of fallacies dealt with has been increased from 46c •

1350, and these cover practically ever>' branch
human activity. Indeed, so wide is the field cover

that a reviewer may be pardoned for pajing partici

attention to those sections by which he may expect

be best able to judge of the value of the whole.

gineering, general science, and astronomy receive t

!

full share of attention at the author's hands—as mi_

indeed, be expected from one whose quahfication-

particularly in the first-named subject—and a 1

perusal of these sections has abundantly demonstr.;

the painstaking accuracy of the author's work.

Sir Richard Gregorj* points out in an apprecia:

introduction, a valuable feature of the book is

constructive work which it does in giving the truti.

any matter concerning which an error is exposed. In

conclusion it should be mentioned that the book i-

written in an eminently readable style, not unenliveiir:

with touches of genuine humour. It is, moreover, \\\\l

printed and may be cordially recommended as a uselul

addition to the Hbrarj' of general knowledge.
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Heat and. Energy. By D. R. Pye. (Clarendon Science

Series.) Pp. jcii + 211. (Oxford: Clarendon Press
;

London : Oxford University Press, 1923.) 5^. net.

As stated in the preface, this book is not designed to

be a text-book in the ordinary sense of the word. It

is intended to be read by the advanced schoolboy to

supplement the detailed instruction he has received

in the class-room and the laboratory, with the view
of imparting a broader conception of energy in its

different forms. The first six chapters are devoted
to heat, the chief phenomena being described and
explained with less detail than is customary in the

ordinary text-book. The relation between heat and
work is then dealt with, followed by chapters on energy
as light and sound. The remaining part of the book
is taken up with practical applications of energy in the

production of power, warming, ventilation, and refrigera-

tion, the principles involved being clearly explained.

On these lines the author has produced a very
readable volume, but it is difficult to see why he
fails to give an account of electricity as a form of

energy, as in these days almost every boy is interested

in electricity through the medium of " wireless." A
further addition, in the form of a few pages on the

measurement of high temperatures, might be recom-
mended, not only because of the practical importance
of the subject, but also for the interest it creates in

the mind of the young student of science. Apart from
these omissions, however, there is no doubt that the

careful reading of this book by an intelligent schoolboy
would give him a much wider outlook than that

provided by the ordinary text-book. C. R. D.

The Dance of Life. By Havelock Ellis. Pp. xiv + 340.
(London, Bombay and Sydney : Constable and Co.,

Ltd., 1923.) 125. net.

The main contention in " The Dance of Life " is that

life is an art, as its expressions in morals and religion

(which the author calls " mysticism "), in writing and
thinking, and even in science, are arts, appropriately

typified by the art of dancing. Life, in all its forms,

is creative, the result of an impulsive outflowing.

Accordingly, rigid laws, externally imposed, are really

inapplicable to it. The dynamic is refractory to regula-

tion by the static. What law there is must needs be

m within ; the formulation of the impulse of which
the law. Mr. Havelock Ellis is not the only prophet

this doctrine in recent times ; and, indeed, its under-

g thought is a very old one indeed—a thought never

ite forgotten even when the dynamic movements
reality were caught and crystallised in the static

formulae of philosophy and science. But it is none the

less, when stated in isolation, a paradoxical view ; and
not least so when it is applied to a solution of the social

problems of the present day. Yet " The Dance of

Life " is a very stimulating and, indeed, challenging

book, in itself a work of no mean art. Though in

appearance roughly flung together, its several chapters

have a single thread of thought—the view to which
allusion has been made—running through them all.

Philosophers of many schools and men of science alike

may find much to disagree with in this book ; but none
II read it without interest, and few without some

profit.
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The Subject Index to Periodicals, 1920. Issued by the

Library Association. F : Education and Child

Welfare. Pp. 29. (London : Grafton and Co.,

1923.) 45. net.

The Library Association maintains in this section of

its Subject Index the high standard of quality of the

earlier issues, but when one compares it with the

American " Readers' Guide," the 1919-21 volume of

which was published last year, one cannot but regret

that the English Index is so deeply in arrear. It is

true that it gleans over a much wider field, but it is

questionable whether it would not be better to speed

up the work even though this should necessitate some
restriction of the sphere of operations. In this Educa-

tion and Child Welfare section, professional and
technical education, mental tests, the teaching of

citizenship, languages (especially Latin), economics,

geography, mathematics, and religious education all

figure largely.

The articles indexed under science teaching are

chiefly from the School Science Review and Parents'

Reviejv, but include some from the Revue Pedagogique,

Science Monthly, and Nature. The quarterly Educa-

tional Record published by the American Council on

Education does not appear to be included within the

scope of the work. It contained in 1920 important

articles by President A. T. Hadley, Prof. G. D. Strayer,

Dr. S. P. Capen, and other well-known authorities,

which might with advantage have been mentioned in

the Index.

Outlines of the Calculus for Science and Engineering

Students. By Dr. Terry Thomas. Pp.127. (London:
Mills and Boon, Ltd., 1922.) 35. 6d. net.

Many students will find Dr. Terry Thomas's latest book
of considerable value, not for private study of the

subject, but also for use with oral lessons and for

revision purposes. Although Dr. Thomas's brevity is

a welcome change from the prolixity of some recent

mathematical text-books, it is yet too pronounced a
feature in the present volume, reducing the subject-

matter almost to the tabloid form. The course is

nevertheless a very suitable one and the examples are

well chosen.

One or two criticisms of detail may perhaps be
useful to the author if a second edition is called for.

The " don't " of p. 10 is transgressed by the author

himself on pp. 34, 75, etc. Students should be taught

to distinguish between ordinary and partial differentia-

tion as regards symbolism : it saves a good deal of

trouble. The example chosen on p. 80 to show the
" impossibility " of separating x and y is rather

unfortunate. S. B.

Supplementary Notes on Grain mdric Analysis for
Beginners. By W. Lowson. Pp. vi + 58. (London :

Longmans, Green and Co., 1923.) 2s. f>d.

These notes are inttiKUd to be used in « onjum lion

with regular text-books. There are many valuable

hints on practical details, and items of theory which
are not eaf.ily found by students. The book will be

found useful by those beginning quantitative analysis

(the calibration of volumetric apparatus is included),

and its moderate price will commend itself to students.
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Letters to the Editor.

\The luiitor does not hold himself responsible for
opinion:: expressed by his correspondents. Neither
can he undertake to returny nor to correspond with
the uiriters of, rejected manuscripts intended for
this or any other part of Naturk. No notice is

taken of anonymous communications.^

The Polarisation of Double Bonds.

In the Septeml)er number of the Philosophical

Maf^azine Sir Joseph Thomson has appUed the theory
of electrostatic induction to explain the mechanism
of polarisation of double bonds and of the orientation
of suhstituents in the benzene series.

Electrostatic induction is what we have imagined
to be resjwnsible for the " general " electrical effect

of a substituent by producing a kind of drift of

electrons in the molecule as shown in the scheme

C'--^©i-+©2-+©8-+©4-+®
and we have attributed the superposed alternating
polar effect to other causes, and predominantly to the
laws of valency in their application to polarised com-
plexes. In such a system as that depicted above, Sir

Joseph Thomson suggests (p. 511) that as the result

of the existence of the electrostatic doublet between CI
and C,, electrons will crowd into C, from Cj, and into
C3 from C4, and thus an alternating condition will be
brought about in the chain. But for the same reason
that electrons pass from C.j into Cj, it would seem to us
that electrons should also pass from Cj into C.,, and the
effect would then be continuous although diminishing
in degree along the chain. The precise manner in

which the difficulty is overcome is not quite clear, but
we gather that Sir Joseph Thomson holds that
electrons may pass from one carbon atom to another,
if these are joined by a double bond, but not if they
are joined by a single bond, which view would require
the acceptance of the Kekule benzene formula in its

simplest form, and would be contrary to all the indi-

cations of modem researches on the conjugation of
ethylenic groups and on intra-annular tautomerism.
A much more obvious, though not more serious,

objection to Sir Joseph Thomson's method of de-
duction of the alternate effect is that while it leads to
the right result in fifty per cent, of the cases, it leads to
the wTong result in the remaining fifty per cent. For
example, the direction of polarisation of the double
bond in vinyl chloride, the example which Sir Joseph
Thomson himself selects, is just the opposite of what
experiment indicates. Thus, he provides the carbon
atom which is attached to the chlorine with a greater
density of electrons than the other, as indicated by the
symbol CH^ CH • CI, where the lower dotted line

represents, say *• electrons, and the other represents
2. - X electrons, the whole symbol thus indicating an
augmented electronic density on that side of the
double bond which is nearest the chlorine atom and a
decreased density on the other carbon atom.
Now, it is easy to see that this process tends to

produce a positive charge on the CH, carbon and a
negative charge elsewhere, and consequently the
carbon atom of the CH., group should, if anything,
attract negative ions, and the product of the action
of hydrogen chloride on vinyl chloride ought to be
ethylene dichloride CH.,C1 - CH.^C1. But, as Sir
Joseph Thomson correctly states on p. 508, it is the
carbon atom to which halogen is attached in a sub-
stituted ethylene which attracts negative ions. Were
it proposed to escape this dilemma by assuming that
the atom with the diminished density of electrons is

the one which is ultimately found attached to the
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positive ion or radicle of the reactant, then further

difficulties emerge and. for example, in the grtjup

Cj «= Cj - C. "5 O, it would be necessary to postuUi'

passage of electrons in the direction indicated In-
arrow in order to reconcile Sir Joseph Thoni-vi

theory of the mechanism of induction with the expt-n-

mental fact that invariably Cj is the atom which is

found attached to the negative radi- '•• -- "m of the
reactant. Without going into detail )us that
similar considerations apply to or;c..i y.i in the

benzene series.

Finally, the classification of atoms as " chemically
active " or " chemically inert," according as there is a
defect or excess of electrons respectively, is unsatis-

factory, since both types appear to be reactive under
the correct conditions. Charged centres in polarised

molecules are analogous to charged ions and it is

difficult to see why the comparison should not be
extended to their reactions. A. Lapu

R. RoBi
The University, Manchester.

River Pollution.

The Salmon and Freshwater Fisheries Act, I'y-'

v

will come into operation on January i next, replaciiii^

the many Acts, beginning with that of i86i, which
have been framed to regulate the fisheries of our
inland waters. The first of the series contained a
clause relating to the pollution of rivers, and this

clause has up to now been practically the only
statutory control we have had. It was reinforced by
the River Pollution Prevention Acts, and thus legisla-

tion was sufficient to prevent sewage being p>oured in an
untreated state into rivers, but not into estuaries, and
it proved ineffective in preventing poisonous effluents

from industrial concerns contaminating both.

The new Act defines rather better the nature of the

pollution which will be regarded as an offence (Section

8), empowers fishery boards to institute proceedings
under the River Pollution Prevention Acts, 1876 to

1893 (Section 55), and provides (Section 73) for cases

being tried before the nearest court of summary
jurisdiction.

The rivers in the meantime have been allowed \o

get into a serious state of deterioration, due to the

great developments of population and of industries.

Our legislation hitherto has prevented any undue
contamination by sewage of the non-estuarine parts

of the rivers. It was really strong enough to prevent
pollution by effluents from commercial works. But
the dominance and importance of the industries have
been usually overpowering, with the result that many
of our rivers and streams have been allowed to get

so severely polluted that they are almost, or altogether,

devoid of life. The estuaries, with the growth of

industries and of towns and cities, have been exposed
to pollution from trade effluents to a greater extent

than the river, and have had to carr>' a steadily

growing burden of sewage. The result, as is well

known, is that some estuaries are so badly polluted

as to prevent the passage of migratory fish, and
many others have got near the same state. With
the advent of the new Act we have inherited an
interesting and important problem, a problem which,

like previous legislation, is a product of the industrial

growth of the Victorian p>eriod.

Alreadv some progress has been made by experi^i

ment and inquirv to state more distinctly the problemf
and the solution. The Ministry of Agriculttire andi
Fisheries has shown its sympathy and its appreciatioDj

of the condition of the freshwater fisheries by appoint-|

ing a Standing Committee on Rivers Pollution, and!
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by instituting Sub-Committees for some of the
important watersheds. But it is difficult to under-
stand the attitude of the Ministry of Health and of

medical officers. At two recent inquiries relating

to new sewers which were designed to discharge
sewage untreated into an estuary, the representative
of the Ministry of Health admitted that the estuary
was already overcharged with sewage, but said that
the new sewers would not alter that aspect of the
question, that the estuary was so bad now that it

would by this addition be very little the worse.
The medical officer goes further. He says the

deaths of the fish in the estuary are caused entirely

by trade effluents, and that we should get more
powers to deal with such pollution. As for the
sewage, he will tell you that no matter how great
the quantity it is not unhealthy, it is not in any way
related to the destruction of fish, and he will produce
statistics to show that the healthiest parts of the
county and the city are just where the sewage con-
tamination is heaviest.
Without attempting at present to deny the truth

of his extraordinary statements or presuming to
explain the reason for his making them, it ought to
be pointed out that, even if he is right, he is arguing
that it is not necessary in any case to treat sewage,
and therefore that authorities everywhere should be
freed from the necessity and the expense of doing so.

Indeed, we should not lose sight of the fact that if

the killing of the fish in the river from whatever
cause proceeds to the phase of practical extermina-
tion, an important and essential feature of the river
will come to an end, nor of the probability that the
authorities throughout the watershed will object to
being subjected to an expense no longer necessary.
The river in such a case would be converted into a

wer, a condition which is already met with in some
of our estuaries and rivers. The river boards, on the
other hand, are desirous to preserve the rivers as
rivers, and to save them from becoming sewers.
The experiments which have been made with refer-

ence to the estuary of the Tyne have demonstrated
plainly (i) that it is over-polluted with sewage

; {2)

that it is frequently little better in composition than
the liquid outflowing from the sewers ; (3) that the
sewage in the region opposite Newcastle is the cause
of a serious diminution in the quantity of dissolved
oxygen ; (4) that the oxygen frequently descends
below the limit necessary' to sustain fish life, and is

only restored by freshets from the river
; (5) that in

consequence, during dry weather conditions, many
deaths occur, either by direct poisoning or by the
ck of oxygen. It has been proved by experiment,
oreover, that the sewage alone will cause death,
d that it may be directly poisonous to fish.

It is obvious, therefore, that in the case of the Tyne
nd of many other rivers of our country, both the river
and the estuary will have to be cleaned. In the case
of the river, trade effluents will have to be treated
to prevent any poisonous effects. The estuary is far

more important, for at present it is liable to provide
an impa.ssable barrier to fish. The solution of the
problem is not an easy one, but it will have to be
faced some time, and, we hope, before the barrier
l)ecomes so great that migratory fish will have ceased
to enter the river.

Even with the powers conferred by the new Act,
little will be accomplished unless with the sympathetic
co-operation of the authorities and the owners of
works. Already they have shown a strong disposi-
t ion to help in the inquiries and in taking steps to
minimise the effects of the effluents. As soon as it

IS clearly realised by all concerned that action is

necessary, it will not be so difficult to indicate in

what direction it should proceed. A. Meek.

The "J" Phenomena and X-ray Scattering.

In a number of recent papers. Prof. A. H. Compton
brings forward what purports to be a Quantum
Theory of the scattering of X-rays. I venture to

think that this theory—or more correctly system of

rules—has little connexion with the phenomena of

X-ray scattering as I observed it nearly twenty years

ago, and as I still know it. I do not wish to write

of the inconsistency or illogicality of the theoretical

assumptions, for they are probably as well known to

Prof. Compton as to the most careful reader. Prof.

Compton seems to hope that, in spite of this, the truth
will emerge. But I am compelled to state a few signifi-

cant facts which are not common knowledge.
Regarding the experimental observations establish-

ing a difference between the primary and the second-
ary radiations observed (assumed by him to be scattered

radiations), I should like to point out that they date
from the earliest experiments on the subj ect (see Sagnac

;

Barkla, P/«/. Mag^., 1904; Beatty; before those to which
he refers) . It is very easy to detect differences in the
penetrating powers between the primary and second-
ary (scattered) X-radiations as ordinarily measured.
The greatest difficulty has been experienced by

experimenters, not in establishing a difference between
the primary and secondary radiations, but in showing
that they are at all similar. They have not always
realised the conditions essential for this. The necessity

of using soft X-radiations in order to obtain evidence
of the purest scattering and the almost perfect agree-

ment with the classical Thomson theory, I have
emphasised again and again. There have been
various reasons for this, some obvious, others long
since observed but only recently studied. The super-

posed radiation excited in tlie scattering substance
by the swift electrons constituting the secondary
corpuscular radiation and the possible emission of

further unknown fluorescent X-radiations are among
the obvious. For many years now I have known
of a further and more important source of error

;

this is connected with what I have called the "
J

"

radiations, discontinuities, or transformations. The
important fact, whatever its explanation, is that a
beam of X-rays in transmission through matter under
certain critical conditions becomes considerably more
absorbable both in that and other substances. We
have made scores of experiments of various kinds
on this abrupt transformation ; more will be said

of it elsewhere. What concerns us at present is that
this is of such a magnitude as would be accounted
for by an absorption and re-emission of the radiation
with an increased wave-length of the magnitude
required by Compton—about 0-02 A.U. But this is

in the direction of propagation of the primary beam ;

and experiments do not seem to support this view as

to the nature of the change. Absorption in this region
evidently depends upon factors other than wave-length
and atomic number. This is the J discontinuity which
I mentioned in 1916 (Bakerian lecture) and again with
Miss White in 1917 [Phil. Mag., Oct. 1917).
We can now certainly say that these J trans-

formations not only might produce, but actually do
produce the softening which tve have observed in the
scattered radiation in many experiments at any rate.

It is not unreasonable to suppose that it is the
explanation of the changes observed by others, not
only in the region of wave-lengths over which we can
make a definite test, but also over the range of shorter
wave-lengths, over which we are not at present able
to get control.

It is impossible in the space now at my disposal

to give full evidence for this ; but the only rational

conclusion is, that this transformation observed is not
in the process of scattering but in the subsequent
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and (row then. A simi)ic calculation shows that when
the K iiidiutiou ol tm is employed, the recoil electron
should produce an ionisation of the order of i/iooth
part of that produced in air by the same X-radiations
through the ordinary long-range electrons. Now
Shearer in this laboratory observed in hydrogen an
ionisation as low as o-ooi6 of the ionisation in air;
and remarked on the strong probability of this being
an over-estimate. This would be of the right order ot
magnitude for the effect of long-range electrons alone.
Where then is the effect of ionisation by Compton's
scattering electrons ? It apparently does not exist.

The evidence Compton used and obtained from the
study of 7-rays is necessarily much less trustworthy

;

the experimenters have probably never—indeed cannot
have—realised the many possibilities of error. Any
transformation to a softer type—or at any rate
something equivalent to that—would entirelj'^ vitiate
the results obtained both in absorption and scattering
experiments. Without wishing to detract from the
merit of the work, one may justifiably point out the
difficulties of exact measurement in this region. One is

led to ask : Are experiments on the diminution of
scattering really trustworthy ? Accurate they cannot
be ; they may be entirely misleading. Thus in cases
we have investigated, Compton's formula holds neither
for the apparent change of wave-length, nor for the
energy of the recoil electrons. But we can quite easily
get many of the effects of the kind Compton considers.

It is possible that the J transformation which we
have observed will be explained by a theory bearing
some resemblance to that of Conipton for so-called
scattering. This would be supported by the evidence
of C. T. R. Wilson's " fish-tracks." It seems un-
fortunate that Prof. Compton should have applied
the term scattering to a hypothetical process which
is so essentially different from the scattering of
X-rays as ordinarily known. The important con-
clusion is this—the results of experiments on scatter-
ing and the Thomson theory explaining these are
absolutely untouched.
Many of the experiments upon which these con-

clusions have been based were obtained in collabora-
tion with Mr. Khastgir and Mr. Stevens, in addition
to those already mentioned. C. G. Barkla.

University of Edinburgh.
November lo, 1923.
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Carrickmines, Co. Dublin, October 28.

Is the Pentose of the Nucleotides formed under
the Action of Insulin ?

In a letter to Nau kk for June 16. p. 810,
Winter and Smith directed attention to their obser\ a-j

tion that the blood and certain other tissues of the!
rabbit contain, after injection of insulin, a substance!
which reacts as a carbohydrate towards the a-naphthol

1

test, but has no reducing action on copper salts even!
after acid hydrolysis, (omnienting on this they say :

" It seems possible that the carbohydrate content of 3

the animal body may l^e not appreciably diminished
after large doses of insulin. The above facts would
suggest that the sugar storefl in the bo<ly as ghxogen
is converted into this peculiar form."

If I understand the suggestion correctly, it is that
this unidentified carbohydrate substance is formed

;

from glucose under the influence of insulin. If thisj

is so, it should be present in normal blood and other]
tissues, but absent from tliose of diabetics.

Jackson has recently shown (/. Biol. Chem., 1923,
Ivii. 121) that adenine nucleotide occurs in normal
human blood. I ha\ e myself recorded its occurrence,
together with other imcleotides, in the pancreas of
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i

the dogfish (/. Biol. Chem., 1921, xlv. 263), and
pentose compounds, which have in many cases been
identified as nucleotides, and are probably always
present as such, have been found distributed through
a wide range of animal tissues.

Is it possible that the carbohydrate substance re-

ferred to by Messrs. Winter and Smith is of a nucleo-

tide nature ? The nucleotides give the a-naphthol

test, but there is a possibility of the pentose con-

stituent, to which the reaction is due, escaping notice

on testing a solution after acid hydrolysis for reducing

power, especially if only a small quantity of material

is available, moderately strong acid is used, and the

hydrolysis is carried out in an open vessel at the boiling-

point, since, in these circumstances, the pentose readily

goes over to furfurol and is lost by volatilisation.

I hazard the suggestion for this reason. I have
recently found that the tissue of the islet gland in a
typical teleost fish {Ophiodon elongatus, Girard) is the
richest in pentose compounds (nucleotides) of all the

tissues of the body, notably richer than the zymogenous
pancreatic tissue. Since it has been shown that the
islet gland in such fishes is homologous with the isles

of Langerhans in the mammalian pancreas, I have
suggested, in a paper on the subject which is shortly

to appear in the Journal of Biological Chemistry , that
it would be justifiable to infer from this that the
general high pentose content of the pancreas in

mammals is due mainly to the presence of the isles

of Langerhans.
With the view of tracing a connexion between the

high pentose content of the islet tissue and its func-

tion of insulin production, I have made use of the
hypothesis, put forward by Heilbron and HoUins
']Rep. Brit. Ass., 1922, 396) to explain the formation

if compounds of the C5 series from those of the Cg
ries in plants, that hydroxymethyl-furfuraldehyde

s first formed by loss of water, and this goes over to

a member of the C5 series by respiratory oxidation.
This transformation would seem to necessitate the
pre-formation of an activated form of glucose, and I

have suggested that the plant hormone, glucokinin,

described by Collip {/. Biol. Chem., 1923, Ivi. 513)
probably performs the function of activation.

If this is so, and pentose is formed in the animal
organism from activated glucose by a similar series of

steps as is postulated for plants, it seems to indicate a con-

nexion between the production of insulin and the high
concentration of pentose compounds in the islet tissue.

If there is anything in this idea it may also be
applied to explain the production of pentose com-
pounds in the blood and other tissues under the action

of insulin, and it would be interesting in this con-
exion to determine whether adenine nucleotide occurs
the blood of diabetics. C. Berkeley.
Marine Biological Station,

Nanaimo, British Columbia,
()( (ober 15.

An Uncommon Type of Cloud.

There are many striking cloud phenomena which
may be regarded as local. While the same general
laws of cloud formation prevail in all climates, yet
some forms, while not radically different, display
\aryinR degrees of magnitude or intensity in certain
parts of the world.
The form known as " mammato-cumulus " or

" festoon-cloud " or, as called in the Orkneys, " pocky
rloud," is of this nature, and while it occurs in a very
l^ronounced fashion in Australia, the United States,

and other countries, it is almost a very rare phenom-
enon in the British Isles, and then, as a rule, in a
very " mild " form.
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An illustration which is usually given to represent

this type is that which appears in the " International

Cloud Atlas." It is from a negative by H. C. Russell,

who secured it in Sydney, Australia, in the year 1895.

It shows the type in its most intense form.

Less pronounced is the illustration given by M. J,

Loisel in his " Atlas photographique des nuages,"

from a negative he took at Chiavari in Italy in 1908.

Still less pronounced is that given in the " Meteoro-

logical Glossary," issued by the ^leteorological Office,

from a negative by Capt.'Cave taken in England in

1915-
It may be remarked that, while almost all books on

meteorology refer somewhat in detail to this type of

cloud, it is very rare that any illustration from a

photograph accompanies the text. The reason for

this is evidently due to the fact that this type does

not occur very often in the British Isles, and when
it does the phenomenon is a fleeting one, lasting for

only a few minutes. Having observed and photo-

graphed clouds for many years, I have only seen

this type on about six different occasions and photo-
graphed it on three ; even then the type was not of
a very pronounced nature.

In his book entitled " Cloud Studies," the late
Mr. Arthur Clayden writes: " In some countries it

seems to be frequently observed, but in England it

is so uncommon that the writer has only noticed it

about a dozen times in twenty years, and on no one
of these did it last long enough to allow of its portrait
being taken."
The main feature of this type of cloud is that it

occurs on the underneath surface of a large cumulus
cloud, and its appearance, in its most pronounced
state, is of a globular formation exhibiting a large
number of well - defined rounded masses of cloud
hanging downwards below the main cloud. The cloud
is generally associated with very disturbed atmospheric
conditions, heavy rain, and with thunderstorms.
On October 22 last, at 12.45 p.m. G.M.T., an

example of this form of cloud, very pronounced for

this country, made its appearance at Sidmouth, South
Devon, and lasted for only five minutes. I managed
to secure two satisfactory photographs of it, one of
which is here reproduced (Eig. i). It shows clearly

U 2
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the spherical formations hanging <lownwards with
clear cut edges. If the photograph l)e turned upside
down the ju.r,. nranrc is that of the tops of cumulus
clouds as .m aeroplane alK)ve them.

Just as t A V tops of cumulus clouds are due
to the ascent of warm moist air into cooler air above,
so the Klobular formation of the festoon-cloud must
he caused by the descent of warm moist air into an
uiulcriying cooler stratum. This inversion of tem-
perature is generally indicative of bad weather, and
this was corroborated by the weather experienced at

and after the time the photograph was taken.
William J. S. Lockyer.

Norman Lockyer Observatory,
Sidmouth, South Devon.

The Tides.

The great importance of the subject is my excuse
for troubling you once more, very briefly, regarding
it. In Nature of July 21, I stated that, according
to the present tidal theory, the tidal forces, and
consequently ,the tides, would be just the same for

a sea-depth of about 4000 miles as for the actual
sea-depth of about 2 miles ; and, in the same issue,

your reviewer, " The Writer of the Note," agrees that
this is true, or, in his own words, " that the differential

motion of the oceans is determined by the vectorial

excess of the forces at the earth's surface over those
at its centre "

; which appears to ignore entirely the
depth of the ocean as a factor determining the height
of the tides.

The theoretical cause of the tides is the diflference

of the attractions of thesun and moon at the earth's

surface and centre. This difference in the case of the
moon is more than twice as great as in the case of

the sun ; therefore, the lunar tide is more than twice
as great as the solar tide. Similarly, if the earth
were expanded into a hollow, spherical crust of ten
times its present diameter, with its water-covered
surface nearest to the moon at the same distance as
now, and the moon's period of revolution also remain-
ing the same, then the lunar tide-raising force, and
consequently the tide, would be about twelve times
as great as now. This is the teaching of the present
tidal theory ; but is it the teaching of practical
mechanics and common sense ? Why shoidd the
mere expansion of the earth cause a ten, or twenty,
or a hundred time? greater tide upon its surface, the
distance of that surface from the moon, as well as
the masses of the earth and moon, remaining the same
as before the expansion ?

Surely this is a question well worthy of discussion ;

and surely some of your readers are sufficiently in-

terested and open-minded to express some opinion or
argument regarding it. Evan McLennan.

Corvallis, Oregon, U.S.A., September 3.

Mr. McLennan's words " and consequently the
tides " are not in accordance with dynamics and are
not implied in the passage he quotes from my previous
note. If the earth were all water the direct tide-

generating forces within two miles of its surface would
be the same as in an ocean of depth only two miles.

These tidal forces are usually represented by reference
to the " equilibrium tide," that is, by stating what
the outer surface of the oceans would be if the water
had lost its inertia without losing its gravitational
properties. This outer surface would be the same in
the two cases mentioned. The necessary continual
adjustment of water, however, would be quite different
in the two cases ; in the first case the water within
two miles of the surface would be largely raised and
lowered by that beneath, while in the second case the
water would move mainly in a horizontal direction.
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But owing to the actual •"•••-•• - ' »«e water the outer
surface olthe ocean W' \- different in the
two ca.ses, so that the a--,^,..^- .... jiy docs not ignore
the (If pth of the ocean as a factor determining the
height of the tidts*.

The expansion of the solid earth, with an
in water sufficient to conserve the depth of tlf

would magnify the tides l)ecause f ;..

forces at the earth's surface over th !i<-

would expand with the earth's radius. Mr. Mci^nnau
apparently finds this result of the gravitational theory
repugnant to his common sense.

The Writer of the previous Notes.

Stirling's Theorem.

In connexion with the recent letters published in
Nature on Stirling's Theorem, I beg to say that in a
paper accepted for publication by the Academy of
Zagreb on July 13, and now in print, I proved in
quite an elementary manner the formula

n! = ^2*- •(»+«)'•*'*• <J~^"^''^

a =0'2i 13249 or 0788675 1

,

which coincides with the results published by Mr.
James Henderson in Nature of July 21, p. 97, formula

(3) . The error was found to be of the order of i /72 J^n'
of the calculated value, where 1/72 ^'3 is equal to
000801875 in Mr. Henderson's results. The formula
may also be written

and the log p determined once for all. (For
a =--0-2113249, we have log /» = 0-5244599.) The work
of calculation is then by no means greater than in
using Stirling's or Mr. H. E. Soper's formula though
the approximation is far closer. I think the doubt
inferred by Mr. G. J. Lidstone in Nature of August
25, p. 283, on the usefulness of the formulae under
discussion is not valid so far as the present one is con-
cerned. For sufficiently large values of n, depending
on the number of decimals of the tables, the result
calculated from the above formula is not worse than
that furnished by any other more complicated formula.

Stanko Hondl.
Zagreb, Croatia, SHS-State,

October 7.

Prof. Hondl's simplified form of my best first

approximation to the value of «! follows at once
from the fact that (6 - c) = J in my letter in Nature of
July 21. [6 is F*rof. Hondl's a.] The constant p in

n\-pi )
IS s 2«-^

We have now three approximations involving this

type of expression where the index of the power is

(3)
J^I^J^^!L±iy^\Forsyth].

It is interesting to note the increase in accuracy as
we proceed from (i) to (3). The errors are i/24n,
I /i 25*1*, and 1/240M* respectively. Of approximations
of this type Forsyth's is by far the most accurate, but
for logarithmic calculation it is rather more laborious.

James Henderson.
Biometric Laborator\',

University College, London.
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Thunderstorms and Globular Lightning.

By Dr. G. C. Simpson, F.R.S.

''T^HERE is no real boundary between pure science

J- and applied science, and it is inconceivable that

any one whose life's work is the practical application

of electricity should not be interested in all thin<;s

electrical. One might, therefore, expect an electrical

engineer to show at least a dilettante interest in

atmospheric electricity, but one is surprised—although

equally gratified—to find that the president of the

Institution of Electrical Engineers devoted a large part

of his inaugural address on October 18 to the discussion

of the electrical potential gradient in the atmosphere
and the mechanism of thunderstorms. There has been a

great deal of work done on these subjects in recent years,

but it cannot be said that the results have yet reached

far beyond the small band of workers who are actually

engaged in making the investigations. Dr. Alexander
Russell has, therefore, done a good service to his fellow

engineers in summarising for their benefit our present

knowledge and indicating problems still unsolved.

Dr. Russell accepts the breaking drop theory for the

origin of electricity in thunderstorms, but he appears

unable to give up entirely the old idea that free electrons

form nuclei for condensation in the atmosphere. There

are certain ideas which once they have appeared in

scientific literature cannot be eradicated no matter how
conclusively they are shown to be wrong. C. T. R.

Wilson in his classical work on the condensation of

water on to ions showed two things : first, with great

supersaturation water will condense, in the absence of

other nuclei, on positive and negative ions ; and
secondly, that no condensation takes place on even

the negative ions until fourfold supersaturation has

been reached. This latter point is nearly always for-

gotten, and until some one has shown that fourfold

supersaturation does exist in the atmosphere, meteor-

ologists cannot recognise that ions play any role in the

proces.ses of atmospheric precipitation.

The breaking drop theory of thunderstorms has met
with very wide acceptance ; for it gives such a simple

and complete account of the origin of the electricity

and explains so many of the observed facts, such as

the part played by ascending air currents, why the

lightning flashes are mainly between the base and the

top of the cloud, and why the rain carries .sometimes

a positive and .sometimes a negative charge with the

former preponderating.

The phy-sical basis of the theory has been examined
in great detail by Lenard in Germany and McClelland

and Nolan in Dublin, and there can now be no doubt
that the breaking of drops does produce a separation

of electricity. There was, therefore, every justification

for Dr. Russell to give the breaking of drops as the chief

source of electricity in thunderstorms, but this is only

a part of the complete theory of thunderstorms, which

takes into account the part played by hail and explains

also those winter thunderstorms in which there appears

to be no drop formation.

The brea!dng drop theory was put forward as tlie

result of work during the mon.soon in India, and in the

original paper it was said that there had been no
opportunity to examine the electrical phenomena con-

nected with ordinary rain or with snowstorms. That
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opportunity has since occurred, and has given the data

for rounding off the theory so that it can now be applied

to all kinds of atmospheric precipitation.

The separation of electricity on the violent disruption

of a body is not confined to liquids, but occurs, probably

more strongly, when solids are rapidly separated.

Rudge's work on the electrification of dust clouds

threw much light on this subject. When dust is blown

up into the air, the dust particles are found to be

highly charged. This is not an effect of frictional

electricity as usually understood, because two different

substances do not come into contact ; for example,

highly charged particles are obtained when sand con-

sisting of pure silica is used to make a dust cloud.

The effect appears to be exactly the same as in the

case of the breaking drops ; a violent separation of

parts takes place, the substance obtains one kind of

electricity while the other kind passes into the air

probably in the form of large ions.

Rudge's work was undertaken to explain the high

potential gradient observed in tropical regions during

dust storms, but similar electrical effects are observed

during blizzards in polar climates. There is physically

no difference between a dust storm and a blizzard

accompanied by much driven snow, and in both cases

the particles of solid matter become charged in con-

sequence of their frequent collisions. This is then the

origin of electricity in snowstorms. One difficulty,

however, must be faced. If the electrification takes

place by collision, how does a sufficient separation of

electricity take place to give a lightning flash, for this

can only occur after some process has widely separated

the electricity set free by the collisions ? The answer
is that so long as the cloud contains only snow which
settles very slowly through the air, there is no thunder-

storm ; it is only when soft hail accompanies a snow-
storm that thunder and lightning occur. As the soft

hail falls through the snow flakes, electrification takes

place on each collision and the falling hail carries away
with it large charges of electricity. Thus the fall of

the hail effects the separation of electricity which gives

rise to the large electrical fields necessary for a thunder-
storm. Compared with the electrical effects of a tropical

thunderstorm with its heavy rainfall, the electrical

effects of a snowstorm are almost insignificant, and
during the polar winter, when there is no soft hail

as.sociated with the snowfall, thunder and lightning do
not accompany the most violent snowstorms.

Dr. Russell in his address also gave considerable

time to discussing globular or ball lightning. He came
to the conclusion, which is now very generally held,

that this is a real natural phenomenon with an objective

existence. The chief characteristic of ball lightning

may be summed up as follows :

(i) The body or ball itself, which is able to retain

its individuality as it moves through the air,

appears to be composed of gas or matter in

some novel luminous condition.

(2) The balls appear to exist independently of any
large electrical intensity, for they have been
observed within closed rooms where large

electrical fields are impossible, and have also



T2% NA TUKL [November i;, 1923

pass in and out of paralkl

(3)

\'m

(liHicul

added
bftwcc

luive Uan «il).-»fi viti to txjil"

and hnvf also liccn seen ti) I

wii !> 1 1 1 i( .il 1 1 .iiiiu.i \

^ati
'

.lil.ili.il ! :: "I !
.

.i.wi lie then |M

ticN .jil.iii.it iim. t

; in liiri, iiR-re is rcalK

II a brush discharge and th

iiirntK' ilcscrihed. Thr niiK

.1 !m11 lujitnin- li.is

iiiil.ir Ir. litiiinj^

''

:. ' ,lt thr end

than tlie

,M .Mi. ollir nl the

w hii h iithir-. I .111 tie

iKiihiiiL' \ii\ similar

If hall (il ,::hi\sing gas

physical i)h< numciia

yet produ' f d in a ' ' ^ * ry at all approaching hall

lightning: i^ tht iirogcn studied by Lord
Ra\I I ahc we have a mass of nitrogen

subji ' Irical disrhargc which continues to

glow i«*i M>ua: iiiite after it has In-en removed from the

field. Lord Rayleigh, however, is unable to accept this

explanation of ball lightning, and all that we are able

to say is that adive nitrogen is the nearest physical

phenomenDii to ball lightning yet produced in our
laboratories. iJall lightning apjK'ars always to be

associated with a thunderstorm, and it is possible that

the intense discharge of a lightning flash can produce
some at I 111 I i' ( hange in the air or rain through which
the dis( harge passes. If this is so, the glowing matter
of ball lightning ma\ Ix in a state otherwi.se not met
with in Nature.

Unusual Forms of Crystallisation of Cementite in Steel.

r^EMENTI
^-^ iron tl

11',, the larhiilr ot iron, whirh confers on
ic properties ol steel, exists in three

prim ipal lorni^ in li\ pereiileetoid steels, ( i ) the pseudo-

(lendritir hirni.(j) the cellular or interLianiihir form,

and
[J,)

the intrai;ranular Uinn which L;i\es ri-e to the

Widmann.slatlen struc ture. PseudoMkndritu distribu-

tion arises directly troni the irregular concentration of

the .solid solution which results on solidification. The
cellular varietv occurs between the szrains. i.e. in the

network of tlie L:rain junctions, while the W'idinann-

stiittcn structure is caused b\ the [irecipiialion of

cementite in the interior of the "grains thenisehes and
shows evidence of the directive intluence of the crystal-

line network of each grain.

A. M. Portevin has examined a sample of steel

which has enabled him to make certain new obser\a-

tions in regard to these forms of cementite. These
results were presented at the autumn meeting of tlie

Iron and Steel Institute held recently in Ital\ . Thi

sample was found in the hearth of a blast-furnace, and
its exterior presented the characteristic concave facets

peculiar to intergranular fracture. The grains of which
it was composed were exceedingly well developed, their

size being of the order of i cm. in transverse thickness

and several centimetres in length. The specimen con-

tained 1-22 per cent, of carbon, 1-35 of silicon, and 0-17

of phosphorus. It was, therefore, very distinctly hyper-
eutectoid and corresponds, so far as carbon percentage
is concerned, to a fairly hard cutting tool. An ex-

amination of the microstructure of this sample revealed

the presence of the cellular and Widmannstatten modes
of distribution of cementite, but the pseudo-dendritic
form was absent.

Intragranular Cementite.

A micrographic section usually shows the cementite
in needles arranged along three or four directions in

each grain. This corresponds spacially with lamellae

parallel with the faces of the octahedron, and has the

appearance which cementite assumes more particularly

in case-hardened samples very high in carbon. In the
sample examined by Portevin a different orientation of

the intragranular cementite was observed. The con-
stituent was present, not in the usual isolated rectilinear

needles, but in the form of bundles of numerous verv
small needles, or of groups of elements crowded to-

gether. These were apparently elongated prisms
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analogous to tlie iiri^nioid- ot Belaiew, grouped in

masses. This is apparently the first time that intra-

granular cementite has been noticed with these morpho-
logical characteristics. It can, however, also be pro-

duced in steel which has been strongly case-hardened

at a very high temperature and ver>- slowly cooled.

Inclusions and notably bubbles constituted < enlres of

crystallisation around which the bundles ! -

were grouped.

InTERGKAM I.Ak ( I.Ml.NI n 1..

This is customarily described and represented as

en\-eloping the grains and appearing in a section as

continuous ribbon-like filaments which do not displav

any < haracteristic shape or orientation. Howe and
Le\\ . howexer. ha\e directed attention to the needle

points which ini])inue ironi the lementite network into

the interior ot the urains. and have raised the question

as to whether these lake their direction in obedience

to the crystallisation orientation of the adjacent grain

or of that of the network itself. They have suggested

that both influences manifest themselves, and that

sometimes one and sometimes the other predomi-

nates. In the present sample there is no continuous

network of cementite surrounding the grains. There
is a grouping of this constituent along the confines of

the grain joints, the xariable orientation of which can

sometimes be attributed to that of the intragranular

elements of cementite dispersed within each grain and
sometimes appears distinctly different. In other words,

the two influences remarked In Howe and Le\ •.

manifest themselves. Fig. i represents the appearance

obtained after oil-quenchine at 050° C. followed by
annealing at 550 ( 'lich causes the

great bulk of the p ntite, and mon
especiallv the \\idmann.-taien i emeiilite, to disappear.

The photograph has been taken at the junction of

three grains. The needles which comjxise the network
have in one in.;t inee different directions in regard to

each Lzrain. e jiin. ti.ni the a]ipearance of the

barbs ot a le.mui. while in tlie two other junctions

the\- ha\e an almost uniform orientation. It appears

that the structural elements of the network have dis-

tributed themselves along a mean direction or have

assumed a direction of their own. the influences of the

orientation of each urain conflicting with each other in

th'fe neighbourhood of the junction. The needles are
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-IVculiar segregation of cementite at crystal

boundaries, x 50.

very short and it is difficult to ascertain their orienta-

tion with exactitude. The disturbance occasioned in

the distribution of the structural elements which

separate the grain junctions by the simultaneous in-

fluence of the varying orientations of each grain is

thus m.anifest. Portevin remarks that some observers

will not fail to interpret them as arising from the

intervention of " amorphous material/' whereas they

can easily be

interpreted as

the resultant

of two forces

acting in dif-

ferent direc-

tions. He has

observed a

similar in-

stance in the

case of alumi-

nium bronze

containing 90
per cent, of

copper which
has been hard-

ened and an-

nealed. Here
the intergranu-

lar elements of a separated along the grain joints have
a different orientation from that of the acicular intra-

granular element.

Cementite, as is well known, is exceedingly sensitive

I
to coalescence phenomena. The author has stimulated

the coalescence of the pro-eutectoid

cementite of the sample by heating ^^I'^'-^S^
it for 1-5 hours at 950*^ C. followed ^ - - :^
by oil-quenching, and then by one '^^^JJj^-

hour's annealing at 600° C. This gives " "^^^C^^^
darkly-etching sorbite in which the

^'
:J^

undissolved cementite appears white

and is very clearly distinguishable. ;

Under these conditions the coales-

cence of the cementite prismoids is

shown by a rounding of the boundaries

and the splitting up of the elements

constituting the bundles, but in addi-

tion an agglomeration is observed

which gives the cementite a pitted

appearance and is misleadingly like v
the eutectic of white pig-iron. (See • . -ft

Fig. 2.) This pseudo-eutectic ap- ..^^ ' "^

pearance, due to coalescence, appears - ^.-

to be a new observation and shows
the intensity of the influence of sur-

face tension on cementite at the above
temperatures. The tension is, in this

instance, an important morphological

factor.

Another unusual type of occurrence of cementite in

steel was described at the same meeting by Prof.

Edwards and Mr. Pfeil. In this case, however, the

phenomenon was observed in mild steel sheets, i.e. in

hypo-eutectoid steels. Defects are sometimes encoun-
tered in such sheets when subjected to moderately deep
stamping operations and consist of a series of corruga-

tions in the side walls of the dish. The degree of

NO. 2820, VOL. I 12]

corrugation increases on passing from the bottom to

the top, and is, in all probability, due to the greater

amount of cold work put upon the metal there. It

was found that the microstructure of the steel consisted

of two approximately equal parts : (a) a very coarsely

crystalline layer apparently free from carbon,.and {b) a

finely crystalline layer in which no pearlite was present

but the car-

bide was segre-

gated at the

crystal junc-

tions in irregu-

lar nodules. A
section cut
from the corru-

gated part of

the dish show-

ed very coarse

severely de-

formed crys

tals. Running
round the crys-

tal bound-
aries, however,

was an almost

continuous net-

work of what may be termed " beaded " cementite.

This constituent must have segregated from pearlite

and coalesced into this form under the influence of

surface tension during the annealing. Its appear-

ance is shown in Fig. 3 at a magnification of 250
diameters. So far as the writer is aware, this type of

i

Fig. 2.— Eutectic-like appearance of cementite. X500.

1.^-n^^r-r^- -..^^^^Asr

,

Kk;. ).— Hrailed ccnientiic ai crystal i)imiuiaries o) Icrrite. x 250.

occurrence of cementite in a mild steel has not been

previously described. The authors have not proposed

any explanation of how it is brought about, but are

endeavouring to produce it intentionally. Clearly

much work still remains to be done to explain

the various forms of cementite which may and do
occur in both hypo- and hypcr-eutectoid steels.

H. C. H. C.
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Some Developments of Modern Zoology.*

By Prof. J. H. Ashworth, D.Sc., F.R.S.

ZOOLOGY has fur out^'rown its early Iwundaries

wlien it could be defined simply as a part of

natural history, and at no period has its growth been

more rapid or more productive in results of scientific

and practical imjx>rtance than during the last two or

three decades. That period has witnessed a growth

of our knowledge of the living organism of the same

order of importance as the progress in our knowledge

of the atom. Never have investigators probed so

deeply or with so much insight into the fundamental

pr()l)lems of the living animal ; the means for observa-

tion and recording have become more delicate, and
technique of all kinds more perfect, so that we can

perceive details of structure and follow manifestations

of activity of the organism which escaped our pre-

decessors.

Among the notable features of zoological activity

during the last twenty-five years, the amount of work
on the physiology of organisms other than mammals
must attract early notice in any general survey of

the period. Eighty years ago Johannes Miiller's

physiological work was largely from the comparative

point of view, but for some years after his death the

comparative method fell into disuse, and the science of

I)hysiology was concerned chiefly with the mode of

action of the organs of man or of animals closely related

to man, the results of which have been of outstanding

importance from their bearing on medicine. Interest

in the more general applications of physiology was
revived by Claude Bernard (" Lemons sur les pheno-
m^nes de la vie," 1878), and the appearance of Max
Verwom's " General Physiology," in 1894, was in no
inconsiderable measure responsible for the rapid exten-

sion of physiological methods of inquir\' to the lower

organisms—a development which has led to advances
of fundamental importance. Many marine and fresh-

water organisms lend themselves more readily than the

higher vertebrates to experimentation on the effects

of alterations in the surrounding medium, on changes
in metabolic activity, on the problems of fertilisation

and early development, on the chemistry' of growth
and decline, and to the direct observation of the
functioning of the individual organs and of the effects

thereon of different kinds of stimuli. The study of

these phenomena has greatly modified our interpreta-

tion of the responses of animals and has given a new
impetus to the investigation of the biology and habits

of animals, i.e. animal behaviour.

This line of work—represented in the past by notable
contributions such as those by Darwin on earth-

worms, and by Lubbock on ants, bees, and wasps

—

has assumed during the last two or three decades a
more intensive form, and has afforded a more adequate
idea of the living organism as a working entity, and
revealed the delicacy of balance which exists between
structure, activity, and environment.
The penetrating light of modern investigation is

being directed into the organism from its earliest stage.
During the summer of 1897 Morgan discovered that

' From the presidential address delivered to Section D (Zoology) of the
British Association at Liveipool on September 13.
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the eggs of sea-urchins when placed in a 2 per cent,

.solution of sodium chloride m sea-water and thf n

transferred to ordinarv* sea-water would
cleavage and give rise to larvae, and J. Loeb's II

tions in this field are familiar to all students of zool-

Artificial parthenogenesis is not restricted to the «

.

of invertebrates, for Loeb and others have shown tit
the eggs of frogs may be made to develop by prif kn.-

them with a needle, and from such eggs frogs have bt i

n

reared until they were fourteen months old. The
application of the methods of micro-di.ssertion to the
eggs of sea-urchins is leading to a fuller •• of

the constitution of the egg, of the method « vtion

of the sperm, and of the nuclear and lytupia^mic
phenomena accompanying maturation and fertilisation,

and will no doubt be pursued with the object of arriving
at a still closer analysis of the details of fertihsation.

The desire for more minute examination of develop-
ing embryos led to the more careful study of the egg-
cleavage, so that in cases suitable for this method of

investigation each blastomere and its products were
followed throughout development, and thus the in-

dividual share of the blastomere in the cellular genesis
of the \arious parts of the body was traced. This
method had been introduced by Whitman in his thesis

on Clepsine (1878), but it was not until after the classical

papers of Boveri on Ascaris (1892) and E. B. Wilson
on Nereis (1892) that it came into extensive use. For
the next twelve or fifteen years, elaborate studies on
cell-lineage formed a feature of zoological literature

and afforded precise evidence on the mode of origin

of the organs and tissues, especially of worms, molluscs,

and ascidians. A further result of the intensive study
of egg-cleavage has been to bring into prominence the
distinction between soma-cells and germ-cells, which
in some animals is recognisable at a ven*' early stage,

e.g. in Miastor at the eight-cell stage. The evidence
from this and other animals exhibiting early segrega-

tion of germ-cells supports the view that there is a
germ-path and a continuity of germ-cells, but the
advocates of this view are constrained to admit there

are many cases in which up to the present an indication

of the early differentiation of the germ-cells has not
been forthcoming on investigation, and that the prin-

ciple cannot be held to be generally established.

A cognate line of progress which has issued from the
intensive study of the egg and its development is

experimental embr}olog\-—devoted to the experimental
investigation of the physical and chemical conditions

which underlie the transformation of the egg into

embryo and adult. By altering first one anti then
another condition our knowledge of development has
been greatly extended. By artificial separation of the

blastomeres the power of adjustment and regulation

during development has been investigated, and by
further exploration of the nature of the t^% the presence

of substances foreshadowing the relative proportions

and positions of future organs has been revealed in

certain cases, the most striking of which is the egg of

the Ascidian Cynthia partita (Conklin, 1905).

Progress in in\"estigation of the egg has been
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|)aralleled by increase in our knowledge of the germ-
rells, especially during their maturation into eggs and
>perms, the utmost refinements of technique and
' hservation having been brought to bear on these and
n other cells. During the last thirty years, and

^ >pecially during the latter half of this period, cytology
has developed so rapidly that it has become one of the

lost important branches of modern biology. One
: the landmarks in its progress was the appearance.

at the end of 1896, of E. B. Wilson's book on " The
'ell." A great stimulus to cytological work resulted

')m the rediscovery in 1900 of the principle of heredity

iblished by Mendel in 1865, which showed that a

latively simple conception was sufficient to explain
t* method of inheritance in the examples chosen for

s experiments, for in 1902 Sutton pointed out that
1 application of the facts then known as to the be-

iviour of the chromosomes would provide an explana-
in of the observed facts of Mendelian inheritance.

1 the same year McClung suggested that the accessory
romosome in the male germ-cells is a sex-determinant.
lese two papers may be taken as the starting-point

that vast series of researches which have gone far

ward the elucidation of two of the great problems of

ology—the structural basis of heredity and the nuclear
chanism correlated with sex. The evidence put
ward by Morgan and his colleagues, resulting from

:.;cir work on Drosophila, would seem to permit little

possibility of doubt that factors or genes are carried

in the chromosomes of the gametes, and that the

behaviour of the chromosomes during maturation of

the germ-cells and in fertilisation offers a valid ex-

planation of the mode of inheritance of characters.

The solution of this great riddle of biology has been
arrived at through persistent observation and experi-

ment and by critical analysis of the results from the
point of view of the morphologist, the systematist,

the cytologist, and the geneticist.

Among other important developments in the period,

reference may be made to the great activity in investi-

gating the finer structure of the nerve-cell and its

processes. By 1891 the general anatomical relations

of nerve-cells and nerve-fibres had been cleared up,
largely through the brilliant work of Golgi and Cajal

on the brain and spinal cord, and of von Lenhossek,
Retzius, and others on the nervous system of annelids

and other invertebrates. In these latter had been
recognised the receptor cells, the motor or effector

cells, and intermediary or intemunciary cells inter-

polated between the receptors and effectors. In June
1891 Waldeyer put forward the neurone theory, the
essence of which is that the nerve-ccUs arc independent
and that the processes of one cell, though coming into

contiguous relation and interlacing with those of

another cell, do not pass over into continuity. He
founded his views partly upon evidence from embryo-
logical researches by His, but chiefly on results obtained
from Golgi preparations and from anatomical investiga-

tions by Cajal.

The neurone theory aroused sharp controversy, and
this stimulus turned many acute ol)servers—zoologists

and histologists—to the intimate study of the nerve-
cell. First among the able opponents of the theory
was Apathy, whose well-known paper, published in

1897, on the conducting element of the nervous ^\<^i-m
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and its topographical relations to the cells, first made
known to us the presence of the neurofibrillar network

in the body of the nerve-cell and the neurofibrils in

the cell-processes. Apathy held that the neurofibrillar

system formed a continuous network in the central

nervous system, and he propounded a new theory of

the constitution of the latter, and was supported in

his opposition to the neurone theory by Bethe, Nissl,

and others. The controversy swung to and fro for

some years, but the neurone theor\-—with certain

modifications—seems now to have established itself as

a working doctrine. The theory first enunciated as

the result of morphological studies receives support

from the experimental proof of a slight arrest of the

nerve-impulse at the synapse between two neurones,

which causes a measurable delay in the transmission.

The latest development in morphological work on

nerve-elements is the investigation of the neuromotor

system in the Protozoa. Sharp (1914), Yocom (1918),

and Taylor (1920), working in Kofoid's laboratory,

have examined this mechanism in the ciliates Diplo-

dinium and Euplotes, and they describe and figure a

mass—the neuromotorium—from which fibrils pass to

the motor organs, to the sensory lip, and, in Diplo-

dinium, to a ring round the oesophagus. The function

of the apparatus is apparently not supporting or

contractile, but conducting. By the application of

the finest methods of microdissection, specimens of

Euplotes have been operated upon while they were
observed under an oil-immersion objective. Severance

of the fibres destroyed co-ordination between the

membranelles and the cirri, but other incisions of

similar extent made without injuring the fibrillar

apparatus did not impair co-ordination, and experi-

ments on Paramsecium by Rees (1922) have yielded

similar results. While the experimental evidence is

as yet less conclusive than the morphological, it

supports the latter in the view that the fibrils have
a conducting, co-ordinating function. Progress in our

knowledge of the nervous system is but one of many
lines of advance in our understanding of the correlation

and regulation of the component parts of the animal

organism.

The ciliate Protozoa have been the subject during

the last twenty years of a series of investigations of

great interest, conducted with the purpose of ascertain-

ing whether decline and death depend on inherent

factors or on external conditions. While these re-

searches have been in progress we have come to realise

more fully that ciliates are by no means simple cells,

and that some of them are organisms of highly complex
structure. Twenty years ago Calkins succeeded in

maintaining a strain of Paramecium for twenty-three

months, during which there were 742 successive

divisions or generations, but the strain, which had
exhibited signs of depression at intervals of about
three months, finally died out, apparently from
exhaustion. From this work, and the previous work
of Maupas and Hcrtwig, the opinion became general

that ciliates are able to pass through only a limited

number of divisions, after which the animals weaken,
become abnormal and die, and it was lielievcd that

the only way l)y which death could be averted was by
a process of mating or conjugation involving an inter-

change of nuclear materia 1 between the two conjugants
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and resultiriji in u complete reorganisation of the

nuclear app.initus. Jennings has shown that conjuga-

tion is not necessarily btncfitial, that the ex-conjugants

vary greatly in vitality and reproductive power, and
that in most cases the division rate is less than iK'fore

conjugation. Woodruff has since May i, 1907, kept

under constant conditions in culture a race of Para-

miccium. During the sixteen years there have been

some ten thousand generations, and there seems no
likelihood of or reason for the death of the race so long

as proper conditions are maintained. The possibility

of conjugation has been precluded by isolation of the

products of division in the main line of the culture,

and the conclusion is justifiable that conjugation is

not necessary for the continued life of the organism.

The criticism that Woodrufif's stock might be a non-
conjugating race was met by placing the Paramaecia,

left over from the direct line of culture, under other

conditions, when conjugation was found to occur.

Later observations by Erdmann and Woodruff show
that a reorganisation of the nuclear apparatus of

Paramaecium takes place about every twenty-five to

thirty days (forty to fifty generations). This process,

termed endomixis (in contrast to amphimixis), seems
to be a normal event in the several races of Para-
msecium which Erdmann and Woodruff have examined,
and it is proved to coincide with the low points or

depressions in the rhythm exhibited by Paramaecium.
Enriques (1916) maintained a ciliate

—

Glaucoma
Pyrijormis—through 2701 generations without con-
jugation, and almost certainly without endomixis.
From a single " wild " specimen he raised a large

number and found that conjugating pairs were
abundant, so that the objection could not be made
that this was a non-conjugating race. Enriques then
began his culture with one individual, and examined
the descendants morning and evening, removing each
time a specimen for the succeeding culture. The
number of divisions per day varied from nine to

thirteen, and as there was no break in the regularity

and rapidity of division, and no sort of depression,

Enriques concluded that neither endomixis nor con-
jugation could have occurred, for these processes take
some time and would have reduced considerably the rate

of division. These results, especially if they are con-
firmed by cytological study of preserved examples, show
that for Glaucoma neither conjugation nor endomixis is

necessary for continued healthy existence. Hartmann's
observations (191 7) on the fia^gellate Eudorina elegans

extend the conclusion to another class of Protozoa.
He followed this flagellate through 550 generations in

two and a half years. The mode of reproduction was
purely asexual, and there was no depression and no
nuclear reorganisation other than that following fission.

The evidence seems sufficient to confirm the view that
certain Protozoa, if kept under favourable conditions,
can maintain their vigour and divide indefinitely, with-
out either amphimixis or endomixis.

Child (1915) states as the result of his experiments
that the rate of metabolism is highest in Paramaecium
and other ciliates immediately after fission

—
" in other

words, after fission the animals are physiologically
younger than before fission." This view, that re-

juvenescence occurs with each fission, derives support
from the observations of Enriques and Hartmann, for
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no other process was found to Ik* Uii

the vigour of their organisms in cuitu

.

If, then, fi.ssion is sufficiently frequent— tliai ij», 1:

conditions for growth remain favoural)le—the i
•

plasm maintains its vigour. If through c)

the external conditions the division rate :

rejuvenescence at each fission may not be

to balance the deterioration taking place bei«vt ,.

less frequent divisions. Under such conditions ti

mixis or conjugation may occur with beneficial rc-^i t

in some cases, but if these processes are precluded t! • n

is apparently nothing to arrest the !

"

-

or " ageing " observed by Maupas a;

The culture of tissues outside the Ixxiy is ihrouif _

new light on the conditions requisite for the multipl .1

tion and differentiation of cells. R. G. Harrison (kj-: >

was the first to devise a successful method by wl : Ij

the growth of somatic cells in culture could be follo\, . il

under the microscope, and he was able to demonstr.ac

the outgrowth of ner\'e-fibres from the central ner\ou.s

tissue of the frog. Burrows (1911), after modif' ":

the technique, cultivated nervous ti.ssue. heart

and mesenchymatous tissue of the chick in M'

plasma and embryonic extract, and this method .;

become a well-established means of investigation (•;

cell-growth, tissues from the dog, cat, rat, guinea-pit.

and man having been successfully grown. One st- -

of connective tissue-cells (fibroblasts) from the <i k

has been maintained in culture in vigorous condition

for more than ten years—that is, for probably som,

years longer than would have been the normal V-

of life of the cells in the fowl. Heart-cells ma\ ."

grown generation after generation—all traces of tht

original fragment of tissue having disappeared—thr

cells forming a thin, rapidly growing, pulsating sheet

Drew (1922) has recently used instead of coagulate"

;

plasma a fluid medium containing calcium salts in .;

colloidal condition, and has obtained successful grew tii

of various tissues from the mouse. He finds t: .st

epithelial cells when growing alone remain unfi

entiated, but on the addition of connective t;

differentiation soon sets in, squamous epitheliun.

producing keratin, mammary- epithelium giving ri.>"

to acinous branching structures, and when heart -cell

grow in proximity to connecti\"e tissue they exhibi-

typical myofibrillar, but if the heart-cells grow apar;

from the connective tissue they form spindle-shaped

cells without myofibrillae.

For many lines of work in modem zoology bic

chemical methods are obviously essential, and thi

applications of physics to biology are likewise 1

important

—

e.g. in studies of the form and developi

of organisms and of skeletal 'structures. Without

entering into the vexed question as to whether all

responses to stimuli are capable of explanation in

terms of chemistry and phy.sics, it is very evident that

modem developments have led to the increasing

application of chemical and physical methods tt>

biological investigation, and consequently to a closer

union between biology, chemistr>', and physics. It

is clear also that the association of zoology with

medicine is in more than one respect becoming pro-

gressively closer. Comparative anatomy and embry-

ology, cytology, neurology, genetics, entomology, and

parasitology, all have their bearing on human welfare.
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Obituary.
Prof. James Sully.

' PHE death of Prof. James Sully, which took place

^ in London on November 2, at eighty-one years

age, removes from among us one of the few

rvivors of the philosophical school for whom
\chology was a mental science distinct from and
I analogous to natural science. His "Teachers'

Handbook of Psychology" was for many years the

tandard text-book of the subject, and his treatise.

The Human Mind " the generally recognised authority

the science. Since he retired in 1903 from the

ote professorship of mind and logic at University

J
<. uUege, London, which he had held for ten years,

he has lived in retirement. To most of the pre-

sent generation he is known by the honour accorded

to his name in the membership lists of learned

societies.

Sully's works on psychology show him still in the

main under the influence of the Associationists, Mill

and Bain, notwithstanding that he imparted to his

subject a wide range of interest. He had no part in

the revolution which has overtaken the teaching of

psychology. He had studied before the days of labora-

tory appliances and apparatus for making practical

experiments and devising mental tests. Also he was
before the rise of psycho-analysis and took no part for

or against the medical theories. His particular bent

was towards the educational aspect of his subject and
his great interest was child-study.

fames Sully was born at Bridgwater on March 3,

i 42. His parents were Baptists, and he was educated

with the intention of preparing himself, should he

receive the call, for the Baptist ministry. He went
to Taunton Independent College, and afterwards to

Regent's Park Baptist College, where he took the

London M.A. degree with a gold medal. He then went
Germany, first to Gottingen, and afterwards to

lin to attend the lectures of Hermann Lotze. He
ok a post of classical tutor in a Baptist College,

but shortly afterwards resigned it and at the same time

definitely abandoned the intention of taking a pastorate.

Instead he took up journalism. He soon began to

make his mark as an author. His book " Pessimism,"

1877, gained general recognition as a work of wide

and original philo.sophical interest. Most of his l^ooks,

however, were technical treatises or handbooks for

students. An "Essay on laughter," 1902, "'Italian

Travel Sketches," 1912, and quite recently a volume of

Reminiscences " were his last works.

In the time of his full activity Sully lived at Hamp-
stead, the centre of a literary circle which included

many well-known names. He was an active member
of Leslie Stephen's famous society for Sunday tramps.

Among his close personal friends were Henry Sidgwick,

Herbert Spencer, G. H. Lewes, Shadworth Hodgson,
Cotter Morison, William James and Henry James, and
George Meredith.

Dr. E. K. Muspratt.

The death, on September i,of Dr. Edmund Knowles
Muspratt, honorary president of the United Alkali

Company Ltd., and a former Pro-('hancellor of the
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University of Liverpool, is deeply regretted by all who
know his public work and intellectual influence.

Bom in 1833, the youngest son of James Muspratt,

the founder of the great alkali industry of Lancashire,

Dr. Muspratt studied chemistry in early life under
Liebig, becoming one of his intimate personal friends

and following him when he moved from Giessen to

Munich. About the year 1856 he entered his father's

business, and thus was associated for the rest of his

life with the alkali and acid industry of Lancashire,

afterwards 'becoming a director and, later, chairman of

the United Alkali Co.

Dr. Muspratt was one of the great citizens of Li\er-

pool who played a leading part in the establishment,

first of the University College, and later of the Uni-

versity of Liverpool. A man of wide culture and out-

look and a sincere believer in learning and research,

he did everything in his power to further the cause of

higher education in Liverpool. Together with his

friend, the late Sir John Brunner, he was instrumental

in obtaining a charter for the new University. For
many years he acted as a member of the Council, and
by his influential support, wise and broad-minded
advice, and generous benefactions, proved himself to

be one of the greatest friends the University possessed.

Amongst his benefactions may be mentioned the

Laboratory of Physical Chemistry, with which his name
was associated by the University.

Dr. Muspratt was widely interested in science, litera-

ture, mu.sic, the dram^, politics, and public life. At
Seaforth Hall, near Liverpool, his father's home (and

also his own to the close of his life), he met many of

the most interesting personalities of the time, includ-

ing Charles Dickens, Samuel Lover, Sheridan Knowles
the dramatist (who acted as his godfather), Macready,
Douglas Jerrold, Mark Lemon, Miss Charlotte and Miss

Susan Cushman. This tradition of culture, friendship,

and hospitality was carried on by Dr. Muspratt, so

that Seaforth Hall was always the home of wit, learn-

ing, and good fellowship.

Dr. Muspratt travelled a great deal in Europe (and in

America). In 1917 he published a very interesting and
delightful book entitled " My Life and Work."

In the England of fifty years ago there did not exist

the great modern " city " Universities of Birmingham,
Bristol, Leeds, Liverpool, Manchester, and Sheffield.

Their creation in the face of many obstacles and
difficulties has been due to the far-sighted vision and
true liberalism of a comparatively small number of

men. In this select company of great scholars and
great English citizens, the name of Edmund Knowles
Muspratt holds an honoured and distinguished place.

F. G. D.

Dr. P. W. Latham,

Dk. 1'. W . Latham, for twenty years Downing
professor of medicine at Cambridge, who died on
October 29 at Clifton, Bristol, was a notable teacher

and practitioner of medicine, working ceaselessly into

advanced life for the progress of his science. He died

a week after the completion of his ninety-first year.

The Downing professorship, entered upon in 1874, was
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Current Topics and Events.

Mi?. Robert Hutchinson, president of the

N.itiDiial Association of British and Irish .Millers,

read a paper on " The Economic liasis of W heat-

growing in England " at the annual meeting of the

fellows of the National Institute of Agricultural

Botany on November 2. The only way, he said, of

preventing the area under wheat from being further

reduced was to raise the price to a protitable level.

This is not impossible if a wheat is obtainable which

combines with the productivity, the stiffness of straw

and the resistance to disease of the best English

wheats, the " strength " which puts so high a

premium on the best Canadian wheats. " Strength
"

is the mysterious factor wdiich determines the size,

shape, and palatability of a loaf. For many years

it was believed that a strong wheat cutild not be

grown on English soils or in the moist English climate.

Wheats imported for experimental purposes from

Canada, Russia, Hungary and Turkey all lost their

quality within a few years. But one wheat, Canadian

Red Fife, has been proved to retain its strength

unimpaired after 21 successive years' growth in

England. Prof. R. H. Bitien, working on Mendelian

lines, has proved that strength is a. dominant char-

acteristic, and by crossing Red Fife with high-

yielding English wheats has already given the

farmer Yeoman wheat, which without admixture of

foreign wheats will yield satisfactory bread. But,

in Prof. Biffen's own words, the sooner Yeoman is

oli the market the better, for a series of new wheats
believed to combine the best characteristics of

Canadian and English varieties, and adapted to

different types of sods, are now growing at the
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! ( ,imliriil.Lie Plant I ireeding Institute, and it is hof>e?l

til market the tir^i nt tiiese through the National

institute of .\f4ru iiltiiral Botany in the autumn of

1924. If the promise of these wheats materialises,

English wheat will he lifted from the category <
•

kinds to be bought for breadmaking only whe:

the price is low into the category of kinds desire

and essential. This change v.ould revolutionise th

financial prospects of Engli.~-h w lieai-i;rowing.

Of recent years the great development of agri-

cultural education and research in Great Britai'^

has attr.ti ted 1 nnsiderahle attention throughout tli

Empire. The number of research workers spending

some time at centres such as the Rothamsted Experi-

mental Station is ra])uily increasing. In the majority

of cases thev are sent officially by the Dominion
Government concerned. A further example of this

co-operation is furnished by the recent departure of

Sir John Russell, Director of the Rothamsted Ex-

perimental Station, on a special mission to the Sudan.

He will be associated with l>r. H. Martin Leake

Director of Agriculture for the United Provinces c

India, in advising the Sudan Government on it

agricultural policy. In view of the enormous possi-

bdities for growing cotton in the Sudan, agricultural

research work will be mainly concerned with cotton.

The first instalment of the great irrigation scheme in

the Gezira plain south of Khartoum is expected to

come into operation in the autumn of 1925. At this

stage 300,000 acres will be put under irrigation, of

which 100,000 acres will be under cotton ; but the

total scheme is capable of development over an area
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of 3,000,000 acres. In approaching Sir John Russell

and Dr. I.eake, the Sudan Government has been

tuated by the. desire to get the best possible advice

- to the organisation and direction of the agricultural

search work which should be undertaken in con-

nexion with this project, which may ultimately

produce 1,000,000 bales of cotton a year. It is hoped
iiat the Empire Cotton Growing Corporation will

-operate with the Sudan Government in the research

work to be carried out, and that this work can be

co-ordinated with a general plan for research work
on cotton problems to be organised throughout the

British Empire.

In the United States National Museum there is an
exhibit of the original Patent Office models of the

more important dynamos and arc and incandescent

lamps which have been invented in America. There

are also copies of the original commercial apparatus

made after these models. In particular there is a

series of incandescent lamps visualising chrono-

logically the development of the Edison lamp from
its inception. With this collection in view, Mr. H.
Schroeder has written a " History of Electric Light,"

which has been' published by the Smithsonian
Institution. The earliest work on filament lamps
dates back to 1841, when J, W. Starr, an American,

did valuable experimental work and took out patents

for " a metallic or carbon conductor intensely heated

by the passage of electricity for the purpose of

illumination." The carbon pencil operated in a
rometric vacuum. An illustration is given of

dison's carbon filament lamp of October 21, 1879,

which embodies the main features of the modern
lilament lamp. No mention is made, however, of

the work of Sir Joseph Swan, who developed, between

1878 and 1880, the parchmentised cotton thread

lilament and ultimately the squirted thread of cellulose,

which soon became the universal process. No
mention is made of John Hopkinson in connexion

with the three-wire system, and we do not agree

with the statement on p. 54 that the use of 220-volt

lamps is less economical than the use of iio-volt

lamps, as they are less efficient. The savings effected

in the mains by using the higher pressures have to

be taken into account before a decision can be made.
The excellent work done by the Germans and
Americans in developing the metal filament and gas-

(illed lamps is well described. The output of electric

lamps in the United States alone is 200 millions

per annum, and is rapidly increasing.

A SOMEWHAT curious pamphlet has been sent to

us by its author, Mr. J. H. Goodchild, of Muswell
Hill (London : Simpkin, Marshall and Co.

;
price is.).

It bears the attractive title of " Landscape and
History "

; but the history is that of the rocks which
landscape-painters are invited to portray. Mr.
Goodchild believes that the ordinary descriptions in

geological text-books fail to impress on the mind the

continuity of the processes that go on within a rock

mass and that make it, at any moment, what it is.

He appeals to the artist, with his u.se of colour, to

help the untrained observer to appreciate what he
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sees. It seems to us that a good deal of description

would be required to explain what the painter had

striven to represent, and that the current changes

and the life-history of the rocks would be much
better understood after a few excursions with, say,

the Geologists' Association in the field. Mr. Good-

child's views on the origin of " igneous " rocks by
segregative processes among the sediments that they

appear to penetrate were recently stated in Nature
(vol. no, p. 589) ; but how would these processes be

expressed by a painter, even if he were gifted with

the brain of Leonardo da Vinci and the palette of

Tintoretto ? The late Mr. Brett was criticised by
his fellow-craftsmen because a geologist could always

feel sure as to the rocks represented in his fine and

vivid pictures of coast-scenery. Mr. Goodchild

probably remembers Brett ; but he looks farther for

an artist of almost supernatural powers, who shall

enable us to " visualise "—to use a popular term

—

the water trickling within a headland of white chalk,

or the veins of sulphide ores rusting in confinement

underground. We think that we have grasped his

meaning ; but the pamphlet, even with the aid of

its illustrations, possibly does not do full justice to

the views that he wishes to propound.

The publication of Vol. I., No. i, of the Proceed-

ings of the Cambridge Philosophical Society, Bio-

logical Series, is in effect the first appearance of a new
biological journal, in which it is proposed to publish

research work done at Cambridge in zoology, botany,

and physiology. This first number does not perhaps

give an adequate idea of the standard of work of this

kind which is being done in the University Labora-

tories, as the papers are all of a rather slight character,

and do not include any outstanding scientific dis-

coveries of first-class importance. Dr. D. Klein's

account of the structure and life-history of a new type

of Schizogregarine parasitic on the larva of a fly is a

piece of careful descriptive writing, and is well illus-

trated. Two papers by Mr. J. T. Saunders dealing with

hydrogen ion concentration and the methods of its

determination, with applications of these methods to

the measurement of the carbon dioxide output of

freshwater animals, are useful additions to the rapidly

increasing literature on this modern method of bio-

chemical research, and Mr. F. A. Potts 's paper on the

structure and function of the liver of the ship-worm

(Teredo) is suggestive, though not pretending to be an
account of a finished research on the subject. There is

a short paper by Miss D. Eyden on the vertical distribu-

tion of Daphne pulex and one by Messrs. F. T. Brooks

and W. C. Moore on the invasion of woody tissues by
wound parasites, both of which are valuable. The
number concludes with a description of a fossil alga

from the Middle Cambrian by Mr. J. Walton. The
journal, which is issued by the University Press, is

well produced, though many will find that the exces-

sive length of the line on the printed page causes the

reader unnecessary discomfort.

For the benefit of private analysts and otlnis

concerned, Mr. C. B. Saunders (National Institute of

Agricultural Botany, Cambridge) describes in detail
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the methods of seed analysis developed and used at

the OMicial Seed Testinf? Station. A critical account

is ^iven of the various niethotis of sample-taking and

tests for purity and germination, the advantage or

otherwise of each being indicated . The various classes

of plants, as clovers, grasses, vegetables and cereals,

re<|uire different treatment in order to obtain the

best Results in germination tests, questions of sub-

stratum, moisture supply and temperature nee<ling

separate consideration for each class. In some cases

the methods adopted in other countries are described

and the reasons given for varying the procedure at

the Knglish Official Station. The paper is entirely

practical in outlook, all theoretical consideration.s

being reserved for a future handbook on the theory

and practice of seed - testing for the use of seed

analysts and agricultural students.

By the generosity of Mr. S. Berkeley Smith of

Karachi, the Cheltenham Public Museum has acquired

on permanent loan one of the largest collections of

Chinese porcelain in the provinces. The collection

has arrived in 122 packing cases, weighing nearly

5 tons, and has now been arranged for exhibition.

It includes a splendid twelve-fold lacquer screen ;

Celadon and Fanville Rose enamels ; Mazarin blue

jars; porcelain of the Kang Hsi period (1662-1722)

;

a large and valuable set of plates and bowls of the

Ming period (1367- 1640). Next we have examples of

Imperial Yellow China ; the Peach Bloom type, and

so-called " Indian Porcelain," The collection of

Celadon ware dating back to the Sung Dynasty

(960-1250) is specially important. Mr. Berkeley

Smith has also sent to Cheltenham some sixty old

Chinese pictures. The arrangement in the Museum
is well adapted to display this important collection,

on the acquisition of which Cheltenham, by the

generosity of the donor, is to be warmly congratulated.

The Report of the Earthworks Committee of the

Congress of Archaeological Societies in union with the

Society of Antiquaries is a record of steady progress.

Happily, reports of destruction are few and unimport-

ant. The value of the appointment of Mr. O. G. S.

Crawford in connexion with the Ordnance Survey is

shown in the identification of the sites of earthworks

which have been lost sight of, and in archaeological

county surveys, such as that which has been set on
foot in Suney, and in survey of Welsh Hill Forts,

inaugurated by the Board of Celtic Studies of the

University of Wales, is fully recognised. The import-

ance of such work is shown by the valuable discoveries

made by Mr. E. Hart at Bletchingley, by Mr. Toms
at Cissbury Ring, and by the honorary secretary

and Mr. G. E. Cruickshank along the course of the
Wansdyke, where there appear to be whole groups of

settlements hitherto unrecorded. Even in a London
suburb Mr. B. Barham has discovered extensive

remains of an ancient dyke. Full accounts of the
other activities of the Committee in excavation and
exploration are given in the Report.

A BOOK of normals of meteorological elements for

the British Isles, Section IV., has just been issued

by the Meteorological Office, Air Ministry, and
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publiHhc<l by H.M. Stationery Office. It has '

preparetl in the ho'pe that it may prove of int-

for holiday-makers, to those engaged in ag-

to doctors and invalids. Average temperati

the highest and lowest which may be expected, the

average amount of rainfall and the number of d;«vs

with rain, together with the range of variation,

given for each month of the year for 30 selc i !

places. There are frequency tables showing for «•
> 1

month, and for the year, the normal number of dr.-;

with hail, thunder, snow, and ground-frost. S:; h

health resorts as Bath, Torquay, Brighton, ail
Eastbourne do not appear in this book of norm. Us,

but naturally there must be some limit to the number
of places dealt with. An earlier book of normals.
Section I., contains many places omitted in the

new publication, but Section I. was more for the

statistician.

Notice is given that applications for the govern-

ment grant for scientific investigations for the year

1924 must be sent to the offices of the Royal Society.

Burlington House, W.i (upon forms obtainable

from the Clerk to the Government Grant Committee),

by, at latest, January i next.

A SUPERINTENDENT of agriculture is requ.ivw .^y

the Department of Agriculture of the Sudan Govern-
ment. Particulars of the appointment can be
obtained from the Inspecting Engineer to the

Egyptian and Sudan Governments, Queen Anne's
Chambers, Westminster, S.W.i. Applications should

be marked " Superintendent of Agriculture."

A MYCOLOGIST is required in connexion with tlic

Ceylon Rubber Research Scheme. Candidates should

be honours graduates of a British university uitii

at least one year's post-graduate work in mycoIoijN'

or equivalent qualifications. Further information

and application forms may t)e obtained, upon
written request, from the Assistant Private Secretary

(Appointments), Colonial Office, Whitehall. S.W.i.

Sir Jag.\dis Bose, director of the Bose Institute,

Calcutta, will deliver a lecture at the Royal Society

of Medicine on " Assimilation and Circulation in

Plants," on Thursday, December 6, at 5.30 p.m.

It will be illustrated on the epidiascoj>e and Sir

Jagadis will exhibit his apparatus in operation. The
chair will be taken by the president of the Societv.

Sir William Hale-White.

At the annual general meeting of the Cambridge
Philosophical Society held on October 29, the follow-

ing officers were elected for the session 1923-24 :

—

President : Mr. C. T. Heycock. Vice-Presidents :

Prof. A. C. Seward, Dr. H. Lamb, Mr. J. Barcroft.

Treasurer : Mr. F. A. Potts. Secretaries : Prof.

H. F. Baker, Mr. F. W. Aston, Mr. J. Gray. Neiv

Members of the Council : Mr. F. P. White. Mr. E. \'.

Appleton, Mr. J. B. S. Haldane.

The ninety-eighth course of juvenile lectures at

the Royal Institution to be delivered this Christmas

by Sir William Bragg is entitled " Concerning the

Nature of Things," and will deal with (i) the atoms
of which things are made ; (2) the nature of gases ;
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3) the nature of liquids ; (4), (5), and (6) the nature

of crystals—(a) diamond ; (6) ice and snow ; (c) metals.

The first lecture will be given on Thursday,

December 27, and the succeeding ones on December 29,

1923, and January i, 3, 5, and 8, 1924. This will

be the first course of lectures to be delivered at the

Royal Institution by Sir William Bragg since his

appointment by the Board of Managers of the Royal
Institution in June last to be Fullerian professor of

chemistry and director of the Laboratory and of the

Davy-Faraday Research Laboratory.

At a meeting of the Linnean Society of New South
Wales held on August 29, a proposal for the reserva-

tion of all areas in New South Wales with altitude

greater than 4000 ft. was discussed, and it was
resolved " that this Society desires to advocate the

reservation from alienation and the more conservative

administration of the Crown Lands of New South
Wales on which grow the upland forests at the sources

of the principal rivers for the following considerations :

(i) the quality and regularity of river supply, (2) the

preservation of undergrowth and timber, and (3) the

preservation of the fauna and flora of scientific value
;

and that the terms of this resolution be conveyed to

the State Government for consideration."

The governing body of the Imperial College of

Tropical Agriculture, realising the need for the pro-

vision of scientific workers and technologists if the

sugar industry of the British Empire is to be de-

veloped and our dependence on foreign countries

for our sugar supplies obviated, is establishing and
nipping at St. Augustine, Trinidad, a model sugar

ctory towards which the British Sugar Machinery
anufacturers are contributing plant to the value

20,000/. It is expected that the factory will be

mpleted next year, and meanwhile the governing

y has appointed Mr. E. C. P'reeland to be

professor of sugar technology, and Mr. P. E. Turner

to be his assistant and demonstrator. Mr. C. L.

Withycombe and Mr. E. E. Cheesman have been
appointed demonstrators in zoology and entomology,

and botany, respectively.

A COLD snap has recently occurred in many parts

of England, and the Times of November 9 states that

the frost experienced on the previous morning was
the sharpest recorded for many years in the early

part of November. In the screen the thermometer
fell to 19° F. at Leamington, Andover, and Shoebury-
ness, while on the grass the radiation thermometer
registered 11° at Shoeburyness. At Kew, the shade
temperature fell to 22° F., which is said to be a
" record " for the first ten days of November, being
2° lower than the previous " record " on November 10,

1 92 1. At Greenwich Observatory the thermometer
in the screen fell to 23° F. and the radiation ther-

mometer registered 14'* F, On November 10, 1908,

the thermometer in the screen registered 22° F.,

which is the lowest temperature at Greenwich for

the first ten days of November since 1841, a period

of 82 years, while on the grass the radiation tempera-

ture was 9° F., which is the lowest radiation

temperature at any time in Novemhor sinre 1856,
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when the thermometer registered 8 "5° F. on

November 30.

The Optical Society of America held its eighth

annual meeting at Cleveland, Ohio, on October 25,

26, and 27, the business being conducted in the

physics building of the Case School of Applied

Science. The meetmgs for the reading of papers

were open to non-members, and abstracts of all

papers to be read were available before the meetings.

Twenty-eight papers were read, including one on the

optical problems of an Art Museum, by Mr. F. A.

Whiting, director of the Cleveland Museum. Prof.

Michelson gave a paper on the limit of accuracy in

optical measurement, and Prof. Nichols one on the

spectra of incandescent oxides. Seven of the papers

dealt with geometrical and general optics, eight with

vision, colorimetry and photometry, and the rest

with the optics of instruments and with miscella-

neous optics. They originated from the Bureau of

Standards, the Eastman Research Laboratory, the

Research Laboratory of Bausch and Lomb, the Nela
Research Laboratory, the Munsell Research Labora-

tory, the Research Laboratories of the American
Telephone and Telegraph Co. and the Western
Electric Co., from Frankland Arsenal, and from the

laboratories of many of the American universities

and technical schools. America is evidently alive

to the necessity for research in optics.

Particulars of a very complete series of adjustable

resistances of the type consisting of a tube, or in

some cases of a block, of rectangular section wound
with a single layer of bare wire over which a sliding

contact moves, are contained in a new catalogue

from the Zenith Manufacturing Co. (Villiers Road,
Willesden Green). The range of these has been
extended to cover a variety of requirements, from
compact laboratory resistances to large switchboard
apparatus. Several improvements in design have been
made, notably in the way in which the tubes are

gripped in their holders and in the clamping on the
broad metal rings at the ends, which form the
terminals and zero contacts. The resistances can
be connected up in a variety of waj'-s and can be
wound non-inductively when required. In some
cases also it is found convenient to provide them
with windings of increasing cross section, by which
method some saving in space and material can be
obtained, as the section of the conductor can be made
to increase approximately at the same rate as the
current when the slider is moved to diminish the
resistance in circuit.

Messrs. W. and G. Fovle, Ltd., 121 Charing
Cross Road, W.C.2, have just sent us a copy of the

catalogue of their department No. 18, of 569 second-
hand books on alchemy, magic art, curiosities, Utopias,

natural sciences, mining, architecture, mechanics, and
their bibliography and literary history. It will repay
perusal. A welcome and unusual feature is the
inclusion of an index of proper names.

Among the announcements of the Oxford Uni-
versity Press is a new edition of " English Industries

in the Middle Ages," by L. F. Salzman, in which
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will \yc included much fresh material and many
illustrations reproduced from medieval originals.

The work will treat of mining, quarrying, building,

metal-working, pottery, clothmaking, leather-work-

ing, fishing, brewing, and the control of industry.

The latest catalogue (No. 228) of Messrs. W.
Hefler anci Sons, Ltd., Cambridge, is an important
one. It contains upwards of 1300 titles of second-'
hand works classified under the following headings :

scientific periodicals and transactions of scientific

societies, standard scientific books, standard sets

and periodicals in English, historical and general

literature, foreign literature, oriental literature and
journals, and addendum.

The new announcement list of Messrs. Longmans
and Co. gives particulars of the three following
books which should be of interest to engineers

:

" Reinforced Concrete Design," by G. P. Manning,
in which the subject-matter is treated from the
point of view of the engineer designer. It will

include the theory and practice of design as generally
admitted and employed at the present day ;

" AppHed
Elasticity," by Dr. J. Prescott, written to fill a gap

which has existed between the two extremes <<t

English text-books on elasticity. Strict math -

matical methods are used wherever these are n it

too cumbersome, and approximate methods n-"- '

to simpUfy the cumbersome methods; an
Principles of Irrigation Engineering, with spc 1 u

reference to South Africa," by F. E. Kanthack.

Messrs. Edward Arnold and Co. announce the

early publication of " Outlines of Palaeontology," by
Prof. H. H. Swinnerton. of the University College.

Nottingham, in which palaeontology is dealt with as a
definite branch of science and not as an adjunct to

stratigraphical geology, or as a mere di\

zoology. The method of treatment adopt*

from the difficulty felt by students of geology a

zoology and by others interested in the problems ..f

animal life and evolution in past ages in being able to

visualise all the salient characters for which a number
of generic or specific names stand sufficiently clearly

and completely for the purpose of making mental

comparisons. This fact has been borne in mind by
the author, and consequently most problems are dis-

cussed in terms of organs and structures rather than

of organisms and species.

Our Astronomical Column.
Two Comets.—A telegram from the Cape announces

that Comet Doubiago-Bernard has been observed
there, and that the following orbit has been deduced :

T = i923, Nov. 17-70
w=254° 32'

fi=227 36
i=ii4 17

log ^=9-8976

The comet will return north early next year and may
p>ossibly be visible with large instruments in February
and March. It travelled to nearly 70° S. Decl.

Herr Reinmuth, assistant to Prof. Max Wolf
at Konigstuhl, Heidelberg, detected a cometary
object on October 31 at S*" 44-5"' local M.T. in
R.A. ih 15"' 4», N. Decl. 22° 31'. Daily motion is

probably - 32*^, north 28', but as the discover^' was
made photographically the motion may possibly have
been in the reverse direction. The photographic
magnitude is given as 13-0. The discovery was made
in the course of the minor planet work that is regularly
carried on at Konigstuhl.

Polarities of Sunspots.—Much interest was
caused at the meeting of the Royal Astronomical
Society on November 9 by the reading of notes by
Prof. Hale and Mr. Ellerman announcing that the
Mt. Wilson observations confirmed the reversal of
the polarity law for the constituent spots of double
groups in the sunspots of the new sunspot cycle.
The evidence now suggests that the law persists
throughout one 11 -year cycle, and is reversed for the
following one.

Prof. Newall pointed out that this means the
substitution of a 2 2-year cycle for solar changes,
instead of the previously accepted 11 -year cycle.
He noted that the discovery increased the difficulty
in obtaining a mechanical explanation of sunspot
phenomena, since the magnetic polarities depend on
the directions of the vortex motions round the spots.

The Fireball of November 3.—This object was
observed at 6.53 p.m. at Bristol, Bodmin (Cornwall).
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and other places, though very few observations of a
satisfactory kind have come to hand. Mr. W. F.

Denning writes that the real path of the object was
directed from north to south, the beginning of the
luminous course of the meteor being over the reuuni

of Torquay, and the end over the English Channel
about 64 miles S.S.E. of Start Point. The radiant
point was at 160° +59° near /3 Ursae Majoris. from
which point a bright meteor was also seen on
October 14 last. This shower app>ears to be con-
tinuous during the last three months of the year.

In any case it has been repeatedly observed from
the second week of October up to the last week in

December.
In the spring months of March and April the same

radiant in Ursa Major is manifested with great

distinctness. This long continuance or frequent
repetition in meteoric radiation deserves further

investigation.

Sunspots and Changes in Solar Radiation.—
Prof. Abbot's announcement of the short-period

changes in solar radiation was made several years ago.

He examines (Proc. Nat. Acad. Sci., U.S.A., Oct.

1923) how far a connexion can be traced between
visible changes on the solar disc and the radiation

changes. His results are as follows :

1. The appearance of sunspots is accompanied by
high radiation, presumably owing to the uprush of

hotter matter from the interior.

2. Lower radiation generally occurs just after the

central transit of spots.

3. Generally a disturbed solar surface means high

radiation, a quiescent surface low radiation.

With regard to (2), he refers to Guthnick's observa-

tions of the brightness of Saturn. The fluctuations

could be made to accord with the variations of

radiation, on the supposition that the radiation is

different in different directions, a time-correction

being necessary for the difference of longitude of the

earth and Saturn. It is suggested that above sun-

spots there are veiling rax^s, analogous to the coronal

rays, which cause absorption of radiation.



November 17, 1923] NA TURE 739

Research Items.

n

The " Shrunken Heads " of the Jibaros.—In

Blood Revenge, War and Victory Feasts of the

Jibaro Indians of Eastern Ecuador," by Rafael

Karsten, which has been issued as Bulletin 79 of the

Bureau of American Ethnology, a section deals with

the methods of preparation of, and beliefs attaching

to, the shrunken heads which form the war trophies

of these tribes. Much attention was attracted to

this subject by Sir John Bland-Sutton's lecture

before the Royal Society of Medicine in November
last (see the Lancet, November 11, 1922, p. 995 .'

Brit. Med. J., November 11, 1922, p. 932). These
heads, which have been made familiar by a number
of specimens in our museums, are usually about the

size of an orange, the skin, with the hair attached,

having been stripped from the skull by an incision

at the back. Three strands of twisted red-painted

cotton hang from the lips, and the whole head is

dyed with charcoal. The hair, which is held to be
the seat of the soul, is the most essential part of the

trophy. The head is regarded as charged with
supernatural power, and is never that of an enemy
belonging to the same tribe as that of the slayer,

•with whom blood relationship might be claimed, as

the process of reduction is a deadly insult to the

whole tribe. Each stage of the process has its

appropriate ritual. The reduction is begun by the

use of three stones heated in a fire, this being obviously
ceremonial, as the actual reduction is afterwards

effected by the use of hot sand introduced through
the opening of the neck. Heads of certain animals
such as the sloth and the jaguar, are prepared by the

same method and with identical ceremonial, because
at one time all animals were men who fought among
themselves and took one another's heads as trophies.

Polynesian Types.—In vol. xxii., No. 2, of the
bumal of the Polynesian Society, Dr. Louis R.
ullivan discusses some of the anthropometric data

obtained in the Pacific by the Bayard Dorainick
Expedition of the Bernice Pauahi Bishop Museum
of Honolulu and the American Museum of Natural
History. From material collected in Samoa, Tonga,
the Marquesas, and Hawaii, Dr. Sullivan has isolated

two types which he calls tentatively Polynesian and
Indonesian. The characteristics of the Polynesian
type are light-brown skin colour, wavy hair, medium
development of beard and body hair, lips of average
thickness, moderately long head (cephaUc index

77-78), high face, high but broad nose, and tall

stature : of the Indonesian type, medium to dark-
])rown skin, wavy hair, scant beard and body hair,

thick lips, short heads (cephalic index 81-82), stature

shorter than the Polynesian, very low broad face

and very low broad nose. This hitherto unsuspected
Indonesian element, Dr. Sullivan thinks, explains
the often-expressed opinion that the Polynesian and
Indonesian are closely related types. When the
Indonesian traits are removed, the Polynesian
ippears to be strikingly Caucasoid, and the available
i.ita seem to indicate a type intermediate between

( aucasian and Mongol. On the other hand, the
Indonesian type seems to be a somewhat doubtful
Mongoloid diverging toward the Negrito. This type
IS most important as an element of the population
in Tonga and the North-Western Marquesas. In
addition, there is a Melanesian element in the south
and west of Polyne.sia—in Tonga, New Zealand,

I lid Easter Island ; but Dr. Sullivan is of the opinion
liat Melanesian influence has been slightly ex-
aggerated. The group exhibiting a high degree of
l)rachycephaly (cranial index frequently 90 and
'ver), occurring notably in Tonga, Samoa, Tahiti,
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and to a lesser degree in the Marquesas, to which

Prof. Elliot Smith has referred as Proto-Armenoid,

he regards as Polynesian with an artificially deformed

head.

The Unknowable.—It is rather curious to reflect

on the completely different aspect which Spencer's

theory assumes to us to-day, by reason of the change

which has come over our mathematical and physical

conceptions. Spencer thought of positive science as

a realm of clear and transparent hght surrounded

by a murky realm of metaphysical darkness, and he

expressed this firmly-held conviction by describing

the outer darkness as the unknowable. To mathe-
maticians and physicists to-day it is, on the contrary,

these outer limits, this beyond of the world of sense-

perception, of which they feel most confident that

they possess sure and precise knowledge. The
electron theory and the principle of relativity, which
concern fundamental concepts, seem to us more
secure scientifically than the sense-perceived objects

of practical life. It is these which have sunk back
into the mystery of the unknowable. This is not,

however, the lineof Mr. Santayana's thought expressed

in his Herbert Spencer lecture, "The Unknowable,"
delivered at Oxford on October 24 and now published

(Clarendon Press) . For him Spencer's unknowable is

a doctrine of substance, and he thinks that when the

self-contradictoriness of Spencer's statement is cor-

rected it can be brought into line as a sound Spinozistic

conception. " Calling substance unknowable," he
says, " is like calling a drum inaudible, for the

shrewd reason that what you hear is the sound and
not the drum. It is a play on words, and little

better than a pun."

Metabolism in Diabetes.—A vast mass of data
relating to the metabolism of diabetics has been
accumulated since 1908 by Dr. E. P. Joslin, of Boston,

working in association with Dr. F. G. Benedict, of the

Nutrition Laboratory, and these are analysed and
discussed in Publication 323 of the Carnegie Institution

of Washington. In all, 113 patients have been
examined in greater and less detail, partly in the

period when the prevalent treatment was overfeeding

with a low carbohydrate and high protein-fat diet,

and partly since the introduction of fasting and under-
nutrition as the general regime in 1914. The figures

provide a great quantity of accurate measurements
which will be examined with profit by those interested

in the subjects.

Effect of Manganese on Plant Growth.—
Certain elements that occur only in very small
amounts in plant tissues would appear to play some
definite part in the economy of the plant. J. S.

McHargue {Journ. Agric. Reseairch, xxiv. pp. 781-794)
has investigated the effect of manganese sulphate
on the growth of plants in water cultures with
specially purified nutrient salts, and his results

indicate that at least for the plants tested, a very
small quantity of manganese is essential to produce
normal growth. Such plants as radish, soy bean,
cow-pea, field pea, and maize do not contain sufficient

manganese for growth to maturity, though some have
sufficient to maintain a normal development for the
first few weeks. In the latter case experiments
carried on for too short a time fail to reveal the
essential nature of manganese. The lack of manganese
affects the production of dry matter and brings about
an etiolated condition of the young leaves and buds,

suggesting that the element has a function in photo-
synthesis and in chlorophyll formation. Experi-
ments carried on in soil showed that manganese
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sulphate applied to acid «ioU cauRetl a decrease iii

crop, whereas if calcium carbonate was applied in
addition to neutrali.Hc the acidity, increasea yields
were < Soluble salts of manganese in acid
soils t fore be one of the causes of toxicity
in sutti sous as exhibit toxic effects, an excess of
manganese sulphate rendering a soil more or less

sterile with respect to the growth of plants.

Silver-leap Disease.—The fourth of the series of
papers on this subject by Mr. F. T. Brooks and his
co-workers appears in the Journal of Pomology, Vol.
iii.. No. 3, September. With financial aid from the
Ministry of Agriculture, these important investiga-
tions are extending in scope, and besides experiments
at Cambridge and at the John Innes Horticultural
Institution, Merton, work has been done upon orchard
trees at the East Mailing Fruit Research Station and
at Heston, Middlesex. The parasitic fungus Stereum
purpureum is responsible for the typical silver-leaf
disease, and in this fourth report. Brooks and H. H.
Storey criticise Bintner's recent attempt to distin-
guish a false " silver-leaf " disease due to other
physiological causes while pointing out that the
silver\' appearance, due usually to the optical effects
produced by an afr gap between leaf epidermis and
mesophyll, may frequently arise from accidental dis-
turbances quite unconnected with the entry of
Stereum purpureum. The experiments now recorded
show that the fungus readily infects the living wood
at any exf>osed surface, penetrating such tissues more
readily than shoots previously killed in the autoclave,
in which it seems to be less active than many sapro-
phytic moulds. A very interesting description is

given of the conditions found in Pershore plums which
had been infected by the disease and then " grew out

"

of it. On examination the dead fungus patches
could be seen in the wood sharply delimited from the
healthy tissues by a band of gum excreted from the
tissues. The accumulation of these gum-like sub-
stances both in diseased tissues and at the surface of
a healthy wound are obviously profitable subjects for
further study. Brooks and Storey record many
observations on natural wound protection in fruit
trees and upon the usual dressings applied to protect
such wounds ; in their experience gas tar has been
the most valuable dressing, Stockholm tar proving
very disappointing as a means of protecting wounds
against fungal attack.

Dissecting a Devonian Fish.—A paljeontologist
of our acquaintance is wont to dream of finding a
palaeozoic fossil with all its soft parts so beautifully
preserved that he can dissect them. Our friend will
be envious when he reads in the annual report of the
Field Museum of Natural History (Chicago, 1923) how
Dr. Erik Stensio, the new head of the Palaeontological
Department of the Swedish State Museum, spent ten
days at Chicago dissecting the head of a Devonian
fish, Macropetalichthys. This specimen, it is said,
allowed Dr. Stensio to obtain an exact knowledge of
the shape of the brain and details of the nervous and
circulatory system of the head. These facts might
possibly have been inferred from the petrified skeletal
tissues

; but the report says precisely :
" The pre-

servation of these soft parts was so perfect that they
could be studied almost as well as if it were a fresh
specimen." The specimen has been mounted for
museum exhibition in such a way as to make a
complete whole with all the dissect^ parts visible,
and with every portion removable for close study.
Zoologists will await with interest the publication of
Dr. Stensio's memoir.

Free Radicles.—J. B. Conant and A. W. Sloan
have recently published a preliminarj' paper on the
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formation of free radicles (J, Amcr. Chem. So< . s

45, p. 2466). The reduction of triphenylp^
chloride with vanadous chloride yields a :

substance which is insoluble in water and hi
as a free radicle. The same reducing agf»nt r- ' ;i .

triphcnylcarbinol in concentrated )

sulphuric acid solution to free triphen

Cellulose Derivatives.—The technology of cell.
lose derivatives is discussed in an article in tl..

Chemical Trade Journal lot October 19, which ;

mainly devoted to the newer ethers and esters. '11

preparation of cellulose butyrates is receiving attct
tion, because by introducing more conw.l.v ..

radicals it is hoped to prepare esters
solubility properties. The interest in 1

ethers has directed attention to impr
manufacture of diethyl sulphate, these
in the article. The properties of the variou-^
and ethers are given.

Preservation of Wood.—^The Chemical Trail
Journal for Oct. 5 contains an article on wood pr<
servatives. The art of wood preservation dates ba. V.

from very early times; it was practised I- •

Egyptians, who used anti-septic oils for the p
Burnett in 1838 introduced the use of zinc cli

Wolman in 1906 patented the use of certain ll

in conjunction with other salts, and from th:
"hundreds of patents on the subject have been taken out
In recent times the creosoting process has been iiitr.

duced, but it confers odour and infiammabilit\
timber. The methods of impregnation are dV
in the article, and the results obtained from the uses oi

various salts are described. A note is also arirlrrl on th.-

preservation of wood pulp.

Magnetic Declination at Jm.w — .\

detailed study by Dr. C. Chree, of the " Absolut
range of magnetic declination at Kew Obser\
Richmond, 1858 to 1900," has just been pu!
in the Geophysical Memoirs (vol. iii. No. 22) o; l..^

Meteorological Office. The annual variation of the
daily range is examined by subdividing the year into
73 five-day periods ; for each group of five daN'S the
4 2-year mean daily range is given, also the largest and
least values ; smoothed means are given also for
years of sunspot maximum and minimum. Tht-
remges are, of course, distinctly less in minimum than
in maximum sunspot years. The daily range under
goes a double oscillation in the course of a year, with
majcima at the equinoxes and minima near the solstices

Again, Wolf's linear relation, R=a-|-6S, connectin;;
the range R with the sunspot number S, is examined :

a and b are found to var)' quite considerably both
throughout the year and from one year to another.
The determination of a and 6 does not in itself give
a measure of the degree of correlation between R and S.

and this question is separately investigated. The
mean correlation coefficient for the whole p>eriod is

0-86, but in the mean of the winters it is only 0-53.
while there are conspicuous variations in the results
for the four groups of years, each roughly comprising
one sunspot period, into which the whole series is

divided. Interesting frequency tables are also given
(a) showing the distribution of ranges of different
sizes, in each individual year, for the said four groups
of years, for sunspot maximum and minimum years,
and for each month of the year ; and [b) showing the
distribution of the hour of daily maximum and
minimum declination for similar groups of the data.
The paper contains a large amount of imp>ortant
though technical information ; the results would be
more readily comprehended if they had been indicated
by graphs based on the numerous tables.
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Palaeontologists at Vienna.

^PHE Palaeoritologische Gesellschaft is an inter-
-* national society of palaeontologists, with
members belonging to several European nations,

to Great Britain, and to the United States. An
annual meeting was to have been held in London
and Oxford during August 1914, but on account of

the War and its effects it was impossible until the
present year to hold a meeting outside Germany.
Even now the difficulties were only overcome by the
aid of the Austrian Government and the generosity
of many notable Viennese, who made a meeting in

their capital possible for their impoverished colleagues.
Thus it was that on September 24 - September 29
a most successful gathering of 53 members and
go interested persons took place in the University
of Vienna under the presidency of Prof. Othenio
Abel.
The non-Austrian members included Prof. Wiman

of Uppsala, Professors Van Bemmelen and Versluys
from Holland, Baron Fejervary of Buda-Pest, Prof.
Pompeckj of Berlin, with 36 German colleagues.
Dr. F. A. Bather of the British Museum, and re-

presentatives of Czechoslovakia and Jugoslavia.
The congress was honoured in having its session

opened in the Festival Hall of the University by the
President of the Austrian Republic, Dr. Hainisch,
supported by his Vice-chancellor, Dr. F. Frank, Dr.
Maurus representing the Minister of Education, and
the Rector of the University, Prof. C. Diener. The
large gathering listened to an address by Prof.

Pompeckj on " The Beginnings of Life," which, in

his opinion, took place on the land and not in the
sea. Here may be mentioned the dinner in the
Kathaus, also attended by the President of the Re-
public, when speeches of welcome were made by the
j^resident of the society and the Deputy-Mayor.
'Ihe honour of returning thanks on behalf of the
foreigners was allotted to Dr. Bather, who dwelt on
the power of scientific intercourse to unite the nations,

and showed how the advance of science, and notably
of palaeontology, was retarded by' the vexatious
barriers still erected by politicians.

The purely scientific programme included the
following papers. Baron Fejervdry : The origin of

the pra2-hallux and the Cheiropterygium theory in

the light of palaeobiological research ; C. Wiman :

on some flying Saurians ; F. A. Bather : Cothurno-
cystis, a study in habits and evolution, also Stephano-
crinus, a study of convergence ; R. Richter

:

Convergence among Trilobites ; H. Schmidt : The
development of the Ammonoidea in the Carboni-
ferous ; P. Kessler : Nautilids with incomplete
septa, which led to a discussion on their mode of

life ; R. Kubarth : Researches on recent and fossil

conifer woods ; O. Abel : The first find of a Tetrapod
track in the Alpine Trias. The chief interest of the
meeting, however, centred in the so-called Drachen-
hohle at Mixnitz on the Mur in Steiermark. In tliis

cavern, 1000 metres above the sea, there has been
found a remarkable series of cave-bears in all stages
of skeletal growth, as well as the remains of smaller
mammals associated with them. These have been
studied by Prof. Abel and his assistants K. Ehrenberg,
O. Antonius, A. Bachofen-Echt, and others. These
all described their particular researches, and Prof.
Abel in a public lecture drew a vivid picture of the
animal life of the " Dragon's Cave."

Opportunity was given to the members to visit

Schonbrunn, where the menagerie still contains a
fine representation of wild Bovidae, and the Geological
and Mineralogical galleries of the Natural History
Museum. An afternoon was devoted to an excursion
to the Pallerstein in the Wiener Wald, where the
Eocene flysch preserves most curious markings, for
the most part of annelid origin. At the close of the
meeting 70 members visited the Mixnitz cave, and
after spending four hours in the study of its mysteries,
were refreshed by a delightful supper and entranced
by St^Tian folk-songs sung by a choir of local ladies.

Fifteen managed on the following day to ascend the
Sonnwendstein near Semmering under the guidance
of Prof. Kober.
The following have been elected officers for the

ensuing year. President : O. Abel (Vienna) ; Vice-
Presidents : O. Jaekel (Greifswald) and E. Stromer
(Munich) ; Secretaries : O. Antonius (Vienna), R.
Richter (Frankfort) ; Treasurer : P. G. Krause
(Berlin). New members of Council are F. A. Bather
(London) and W. Janensch (Berlin).

The warmest thanks of all who enjoyed this
inspiriting gathering are due to Prof. Abel, who,
with his colleagues Dr. K. Ehrenberg and Dr. O.
Antonius, saw to all the arrangements. Nor should
there be forgotten the fine reconstruction of the
mammoth made under their direction by the artist

Franz Roubal, or the members' badge based thereon
by Prof. R. Marschall. The " enkel Bier-abend,"
where some found a more intimate hospitality in
Dr. and Mrs. Abel's home, was a characteristic and
delightful feature. But it is more fitting to end
with mention of Prof. Abel's " Palseobiologischer
Lehrapparat," where he has accumulated a most
interesting series of fossils illustrating what one may
term their natural history. Nowhere else have we
seen this idea so consistently carried out. This
room, like the meeting as a whole, was a constant
reminder that neither fossils nor those who study
them need be dull and lifeless creatures.

Deterioration of Structures in the Sea.^

I''HE investigations on the deterioration of struc-

tures of metal, concrete, and timber exposed
to the action of sea-water which are being carried
out under the direction of a committee of the In-
stitution of Civil Engineers liave already formed
the subject of two interim reports (see Nature,
October 21, 1920, p. 235, and December 30, 1922,

p. 878). The third report, which has just been
issued, records progress along several very different

lines of research, although, since the phenomena
with which they are concerned are slow in developing,

• "'I' '
' ires in Sra-Water." 'Diinl (Interim) Report

of th' 'Win of Civil JinRineers. Kdited by P. M.
Crostli.< ><•. Pp. 79. Dep.irtinent of Scientific and
Industri.il K' '.irMi (li.M. Mationcry Office). Price 3J.

conclusive results arc not to be looked for in a short
space of time.

That part of the work of the committee which
deals with the corrosion of metals is the subject of
several sections of the report. A full account is

given of the arrangements devised for exposing test
bars of various types of iron and steel to the action
of the sea. The bars, prepared under the super-
vision of Sir Robert Hadfield and Dr. J. N. Friend,
have been despatched to Plymouth, Halifax, Colomlx),
and Auckland, and reports are given from the
engineers in charge at these places describing the
methods used for fixing them in position. Groups
of bars arc to be exposed for five, ten, and fifteen
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?'ear» respectively, after which they will be returned

or examination and weighing.

Meanwhile, lalxsratorv work on the same subject

18 l)einK tontintifvl, anrf the present report includes

a short but > ' communication from Dr.

Friend on the i of strain on the corrodibility

of iron and steel, \\lnch is of more than merely

technical interest. It has long Iwcn known that

iron, after lieing subjected to strain, is particularly

liable to corrosion, but little exact investigation has

been done on the subject. Dr. Friend has carried

out a series of expenments on sections cut from
bars that had been (>roken in the tensile tests carried

out for the committee. These bars represented

seven kinds of wrought-iron and steel, the chemical
and physical properties of which had been exactly

determined, as well as the degree of strain as measured
by the amount of elongation at the points at which
the sections were cut. The specimens, isolated on
parafhn blocks to prevent any galvanic action, were
exposed for a whole year to alternate wetting and
drying by tap water in a siphon tank, and the amount
of corrosion determined by weighing. The result

was, briefly, to show no difference in corrosion

between strained and unstrained sections except
in the case of a nickel steel (36 per cent. Ni) and less

clearly in a chromium steel (13 per cent. Cr). Both
these steels, and especially the latter, were very
resistant to corrosion, but the percentage difference

between strained and unstrained portions is described

as " extraordinarily great, resembling in magnitude
that observed when strained metals are subjected
to acid attack." Dr. Friend is careful to point out
that the uniform rates of corrosion in the other irons

and steels are not to be taken as contradicting
practical experience. In the tests electrolytic action
was carefully excluded, but in practice strained and
unstrained portions of the metal would be in con-
tinuous contact and the difference of potential so
produced might well account for the localised and
severe corrosion often observed.
A very different field of work is that concerned

with the destruction of timber by animal pests, of
which the most important are the various kinds of
" shipworms " commonly referred to as Teredo.
Prof. George Barger reports on experiments in treat-

ing wood with various preservatives. The test
pieces, after impregnation with the poisonous solu-

tions, were " baited " by attaching a veneer of un-
treated wood, and were exposed to attack by Teredo
at Lowestoft. The most remarkable results were
obtained with an arsenic compound, phenarsazine,
known in poison-gas warfare under the names " D.M."

and " Adarnsite." In i per cent, alcoholic ^

thi^ compound entirely prevented the Tered

1
ig the test-blocks, although they wcr.

I. in th«» veneer; even in a dilution of or
per teat, the 1 n was all but complete

Mr. C. R. 1

1

carried out at the Lab
of the Mariii' al Association at Plymoinii
some very u experiments on the larval
development 01 i.i..i»j. The free-^- •-- '

were kept alive for a fortnight, but ai

suitable food for them failed, and, ...1....,,.,^.. t,,, ,

were attracted to and settled on shavings of wood,
it was not possible to observe th'-ir 1.. .nng. An
important and novel result was the of the
manner in which they are attract* wood.
It was found that alcohol and ether extract froin

wood a substance which has a strong chemotrnt.;.
action on the larvae. Photographs and diagr.
given to show how the larvse congregate r'.

small particle of the extract when it is placed ui the
dish in which they are swimming. Expmments were
then made with solutions of various pure substances
in capillary glass tubes closed at one end and placed
in sea water containing the larvae. Of the substances
tested in this way, malic acid was the only one
showing a very pronounced attraction. Whether
this is actually the attractive substance occurring
in wood, however, has not yet been ascertained.

It is to be noted that neither Prof. Barger nor
Mr. Harington mentions by name the species of
Teredo used in their experiments, and the possi-
bility that the Lowestoft Teredo may be different
from that found at Plymouth is not even referred
to. Yet the zoological no less than the physical
or chemical data of the experiments deserve to be
determined with all possible precision. Closely allied

species of animals often differ widely in their physio-
logical reactions. One man's meat is another man's
poison, and, although no species of Teredo is likely

to grow fat on phenarsazine, it cannot be assumed
without trial that a poison efficient at Lowestoft
would be equally so at Colombo or even at Ply-
mouth.
A contribution of a very different type is a " Rejxjrt

on Boring Organisms in various Waters " by Mr.

J. E. Cunningham of Sydney. It contains a series

of statements of the most amazing kind regarding
the natural history of Teredo. As an example we
may quote the assertion " that full-grown worms
will leave a piece of timber and enter another."
It is a great pity that the committee should have
thought fit to include a report of this character in

an official publication.

Invention and Research in Mechanical Engineering.

TV/TANY workers in applied science have an m-
•'•'-' terest in patents and patent law, and to such
the remarks made by Sir John Dewrance in his
presidential address to the Institution of Mechanical
Engineers on October 19 will be of value. Patents
and research have occupied a good deal of the pre-
sident's working life, and consequently they were
dealt with very comprehensively in his address.
Some of the large engineering concerns of to-day

were started to work patented inventions, but if we
look back it is difficult to find very many of these
inventions that became the standard productions of
the industry when the monopoly expired. It has
become increasingly difficult to invent anything that
has not been foreshadowed in some previous publica-
tion. Patents have gradually become of less im-
portance in mechanical engineering.

Sir John Dewrance has taken out 114 patents;
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wnen a definite object is desired, the practice of his

firm has been to search its own records to see what
has been done before ; the Patent Office records are
then consulted. Various methods are then evolved
and discussed ; some of these get no further, whilst
others are made, tried, altered, and impro\ed, and
the result is exactly what has been felt ought to have
been done without all the trouble taken. If the
article finds a ready sale, an infringer may adopt the
converse process by searching the Patent Office and
other records, and producing what is called a mosaic
anticipation—one detail is shown in one jjatent,

another in a second, and so on. It has always seemed
to Sir John to be unfair that documents should be
evidence of anticipation ; evidence should be of prior
use, and the extent of that use should be sufficient

to prevent fraudulent evidence being accepted. The
object of a patent si>ecification is that the industn.-
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may be informed exactly how to carry out the in-

\ ention after the monopoly has expired. If the

idustrv carry out the invention as described, there

ample evidence of use, but in the large proportion

! cases the public do not wish to avail themselves
I the privilege. Cases are known of specifications

Deing quoted forty years after being filed, during
which period there had been no use in accordance

with the specification. If the industry has not exer-

cised the privilege of use, and the subsequent inventor

has ehminated the defects that prevented the previous

patent from coming into use, surely he has good
ground for claiming that he has produced a new
mannei of manufacture.
No less than 16,172 patents were sealed in 1907. Of

these 677 were paid up for the sixteenth year in 1922,

i.e. 4-2 per cent. Of these 677 patents, excluding
ordnance, less than 100 related to mechanical engineer-

ing. When we realise that only one mechanical patent
in 10,000 is worth exploiting, and the industry has to

bear the cost in brain power, fees, etc., it seems
probable that it would be cheaper for the industry to

associate to test designs such as is now being done
for research, standardisation, and the other associated

activities.

The chief difference between research and invention

is that, when conducted by an association of the

industry, the results belong to the industry, but the

rights of a patented invention belong temporarily to

the patentee. The mind of an inventor is liable to

exhibit a preference for those designs which may
become subject-matter for a patent. The mind of

the research worker should be quite free from such

restraint, the only object being the best possible result
suitable for general adoption and, in some cases,
standardisation. It is remarkable that when fixing
standards it is seldom, if ever, the British Engineering
Standards Committee has wished to adopt an appli-
ance that has been the subject of a patent. The
activities of research associations, learned societies,
technical colleges, and the British Engineering
Standards Association will undoubtedly increase and
perform a great many of the duties that in the past
were performed by patentees.

Sir John gave an account of the various bodies
which are promoting research, and said that it would
take too long to give a complete list of the researches
in progress—researches that no single firm could
carry out wisely or successfully. Such researches can
be undertaken only by associations, which those
interested ought to assist in every way possible for
the benefit of the industry as a whole. Every one
who uses knowledge successfully ought to do some-
thing to obtain further new knowledge. Sir John
desired to impress upon his audience the increasing
confidence and hope that, in the future, research will
help us to surmount our difficulties. It is of import-
ance that all research workers should realise that by
" team " work they must justify and increase this
confidence. The nation is watching the result, and
critics are not wanting—some are useful and some
take a narrow view. We have now opportunities
that we never had before, and with British deter-
mination we can confidently expect great develop-
ments in the future, far exceeding those that have
been accomplished in the past.

m̂
B By Dr. E. F. Armstrong, F.R.S.

^|T can be argued that we have just entered on a
^ new stage in chemical investigation. Labours
in the main of an analytic type have enabled the

exact structure of all but a very few substances to

be established : the results have been confirmed by
synthetic operations, and most compounds have been
built up step by step from their elements. Whilst

physicists of the modern school, by a series of most
brilliant researches, have learnt much about the

nature of the atom, the chemist is now concerned

with the behaviour of the molecule. This has

ntailed the recognition that he has not only to deal

with crystals and relatively sirnple molecules in

solution but also to consider actions taking place at

the surface of colloid aggregates. As it is probable

,t the bulk of the reactions in the plant and animal

ill are of this nature, their importance will be at

ce conceded. Further, it must be realised that

ere is evidence that molecules in solution have a

icfinite space orientation at such colloid surfaces,

d indeed according to the work of Hardy at

rfaces in general.

According to the accepted space lattice theory of

matter, there is a definite attraction causing adhesion

between each layer of molecules, and consequently

it a surface, say of a piece of gla.ss, there are un-

satisfied forces or valencies. At first when a drop
of a lubricant is placed on such a surface nothing

liappens. but when two surfaces of glass are movca
over one another the molecules of the lubricant

become arranged according to a definite pattern.

The chemist to-day, in seeking to explain chemical

action, has to realise that this takes place in many
instances between aggregates of molecules and at

the surface of such aggregates, and not between

single simple molecules in solution such as his equa-
tions postulate and the ionic theory in its original
form demands.

I Synomii of an a<idres!» drlivrred to the South Wales Section o( the

Society ol Chctnici! Industry on November 8.
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The first fact which has emerged from the detailed
study of chemical action at a surface is that the
action is not one of the so-called first order in which
the same fraction of the reacting substance undergoes
changes in successive equal intervals of time a
change expressed graphically by a logarithmic curve.
When proper and sufficient care is taken to keep
the surface active, the rate of change is uniforrn
provided that the changing substance is present at
the surface in sufficient quantity. These facts are
in accord with the hypothesis that action is preceded
by the formation of an additive unstable complex
which breaks down in all possible ways, that is
into a variety of components, practically as' fast as it
is formed. The problem of the source of the energy
necessar>' to effect this is not without interest, but
it is common to all chemical reactions and its dis-
cussion may safely be left to the exponents of the
quantum and other theories.
Such actions as we are considering are known as

catalytic, the change being effected by virtue of the
activity of the catalyst surface, the onlv other agent
involved in practically all cases both "in the living
cell and the test tube being water. It is now recog-
ni.sed that the water molecule can undergo rupture
in two ways, either being distributed upon a single
molecule, which is tliereby re.solved into two others •

A.O.B + H.OH -A.OHfB.OH.
or divided between two molecules in such manner
that whilst the one is oxidised the other is reduced •

A -t-2H.OH -f-B =AG -fH,0 -f-BH,.

Entirely different classes of catalysts bring about
the two actions, but all are classed as enz\m. s wlicn
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« I with changes which take place in the cell.

ttifs as are well known .ire hif^hly specific

.,.
' " rut enzyme lK?ing retjuired for

CM ji

AriiM I wiin Km Knowledge of the fundamentals

of ch<iiucal action in the cell, the time is ripe for

the chemist to ascertain the iiuvr m.mnM' <,f pheno-

mena which the biologist can ily by
the recording of external visual s. As
a case in point, the coloration of tiowers and its

inheritance may be citetl. There is much in favour

of the view that flower colours, whether anthocvans
or belonging to other groups, are the product of the

interaction of two factors, an oxidase and a colour-

less precursor of the pigment. The absence of either

factor means failure to develop colour by the plant,

that is, white flowers, and there may also be a third

factor present which prevents action taking place

between oxidase and leucobase.

If proper combination of effort between the

biologist and chemist can be ensured, numerous
baffling problems, many of which are of far-reaching

economic importance, can be attacked. As illustrat-

ing one such, in which that all-essential factor quality

is concerned, the puzzling fact well known to agri-

culturists may be mentioned, that one pasture can
fatten stock whereas another is of very little value
for this purpose.

University and Educational Intelligence.

Cambridge.—Dr. Horace Lamb, Trinity College,

has been appointed to give the first Rouse Ball

lecture on some subject related to mathematical
science.

Mr. M. H. A. Newman has been elected a fellow

of St. John's College.

It is proposed that the sum of 3030/. bequeathed
to the University by Mrs. Amy Price Read, shall

be devoted to the establishment of a research .scholar-

ship similar to the Allen scholarship. In the years
when the Allen scholarship is confined to literary

subjects of study the Amy Price Read scholarship
is to be confined to scientific subjects and vice versa.

The scholarship would be open to women students
who have been admitted to the titles of degrees on
the same terms as to graduates of the Unive^sit^^

London.—The degree of Ph.D. in Science has been
conferred on Fanny Lowater (Imperial College

—

Royal College of Science) for a thesis entitled " A
Study of the Band Spectrum of Titanium Oxide."

The use of wireless for university extension work
has progressed rapidly in America. Of fifty-seven
universities and colleges possessing broadcasting
stations at least two—the University of Michigan
and Michigan Agricultural College—have organised
regular radio extension courses, and the National
Radio Chamber of Commerce is developing a plan
for establishing other similar courses.

The Council of Armstrong College, Newcastle-on-
Tyne, has appointed Prof. A. S. Ferguson, Ontario,
to the chair of philosophy rendered vacant by the
departure of Prof. R. F. A. Hoernl^ to the University
of the Witwatersrand, Johannesburg. Prof. Ferguson
is a student of St. Andrews and Oxford, and has
contributed articles on Plato to various periodicals.

The directors of the Leplay House educational
visits abroad are taking a group of their members,
and others who care to join, to Spain for the Christmas
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vacation, leaving Lon<l' '
" abcr 22, and r<

'

January 6, or with e> January 13.

social, economic, and {xuiw.d problems
touched upon both from the point of view <<\ w >

pea.sant life and the city life of^ to-day. A couim- of

lectures will l>e included in the programme, lull

particulars can be obtained from Mis.<i Margaret T.it t .
,'

Leplay House, 65 Belgrave Road, Westminster

A Department of Geologv, M
has been established by the l^ii.<

under the direction of Prof. N. 1*. GaiiUIu. liii^

development was made possible by a ^ft '.f

Rs. 200,000 by the Maharaja of Jodhpur, \'

also endowed a Jodhpur-Hardingc chair of te< 1

At present the staff of the department ajinpn • . o

professors—of mining and metallurgy an<l <A l:> '.I'-iiv—an assistant professor of assaying and two i\<\i\<>u-

strators.

Two travelling fellowships open to women graduates
of Great Britain, each of the value of 1000 dollars,

are being offered through the British Federation of

University Women, 92 Victoria Street, S.W.i. One
is offered by the American University Women,
to enable the holder to carry on a year's research
in any foreign country she may choose. The other,
the Rose Sidgwick Memorial fellowship, also endowed
by the Americans, offers the same amount to enable
a British woman graduate to carry on a year's
research or advanced work at an American urn
the choice of the university being left to the ;

In an article on the Rhodes Scholarship-
Empire Review for October, Mr. Ian U. LoUui
celebrates the " coming of age " of the g^eat scheme
founded in 1902. He remarks that it is yet too yount,'

for us to judge of its fruits, as scholars have not v<t
had time to reach maturity and make their name m
the world : he accordingly confines himself to an
appreciation of the character of the founder and his

aims in founding the scholarships, and a descriptiini

of the administration of the trust. President Frank
Aydelotte, of Swarthmore College, the American
Secretary to the Rhodes trustees, is less cantio :-

having attempted in " Oxford of To-day " an
of the influence exerted by the American
scholars. In the first place he points out that they
have, almost to a man, returned to America, agrf there
is a consensus of opinion that they go back better
Americans for their Oxford exi>erience. Only one of
them has become a British subject. More than a
third of them are engaged in educational work, and
of these many are already college professors, deans,
and presidents. " Perhaps there is no career in the
I'nited States at the present time which represents
more accurately what Rhodes thought of as pubUc
life, no career which offers a better opportunity to
influence public opinion than that of professor or
administrative officer in one of our American colleges
or universities." One of them is United States Com-
missioner of Education, and as head of the Washington
Bureau •undoubtedly exercises very great influence.

No account such as President Aydelotte has given for
the Americans seems to have been published regarding
the careers after leaving Oxford of the other Rhodes
scholars. It is known, however, that an occupational
census of those who were elected to scholarships up to

1 91 6 gave the following percentages : educational
work 32, law 25, business and industry 11, adminis-
tration and other government service 8, medicine 7,
ministers of religion 4, farming 3, social and philan-
thropic work i^, journahsm and publishing i\,

engineering and mining i J, other occupations 5.
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Societies and Academies.
London.

Royal Society, November 8.—A. S. Parkes : Studies
on the sex-ratio and related phenomena—fcetal

retrogression in mice. By means of corpora lutea

counts it was found that in mice the average amount
of fcetal mortality leading to retrogression was
IO-8 per loo normal foetuses. Daniel and King
have shown for mice and rats respectively that the
does ma}^ become pregnant at the oestrus period
which follows within twenty-four hours after parturi-
tion, and that the gestation period of the second
litter is prolonged in some cases as much as ten days.
This abnormal prolongation of the embryonic stages,
which is due to inhibited implantation in the uterine
mucosa, can be used experimentally to determine
the effect of unusually adverse conditions upon
embrj'onic and foetal mortality. Where the previous
young were suckled less than six days, the amount
of mortality ro.se to 17-6 per 100 normal foetuses,
while in prolonged gestations resulting from con-
tinued suckling of previous young, the amount of
mortality was further increased to 23-1. The sex-
ratio of young bom in these two classes was respect-
ively 80-4 and 62-1 males per 100 females. Since
the normal sex-ratio of mice is not far from equality,
this inverse correlation between the amount of foetal

mortality and the sex-ratio of the surviving foetuses
suggests that mortality during gestation falls pre-
ponderatingly upon the males.—R. A. Fisher : The
mfiucnce of rainfall on the yield of wheat. The
Rotliamsted data for rainfall and wheat yields extend
to 1854 ; these data have been utilised to calculate
the average effect on the yield of rain at different

riods of the harvest year, for plots under 13 different
nurial treatments. An extension of the method

f partial correlation, applicable when the number
t independent variates is very large and can be
nranged in a continuous series, is used. The several
l)lots show marked differences in their response to
rain, showing that it is not impossible for the farmer
to adapt his manurial treatment to a wet or dry
season. A large part of the differences may be
.1 scribed to the effects of loss of soil nitrates by per-
colation ; other effects not susceptible to this explana-
tion, and not hitherto anticipated, include the losses

on the highly nitrogenous plots due to late summer
rain. The residual value of artificial nitrogenous
manures appears from these results to be considerably
reater than has been thought.—D. Thursby-Pelham :

'> he placentation of Hyrax Capensis. The early
development of Hyrax is unknown, but there is no
embedding of the blastocyst which undergoes its

development in the uterine lumen. The maternal
epithelium is destroyed early by the trophoblast on
all sides. The trophoblast is differentiated into two
cytotroplioblastic layers :—(i) basal phagocytic layer
^basal trophoblast)

; (2) cellular network enclosing
lacunse of maternal blood (inner trophoblast). The
placentation throws little light on the affinities of
Hyrax. While it agrees with the placenta of rodents
in being haemochonal, it differs in its zonary form
and the detailed character of its trophoblast. Super-
ficially it bears some resemblance to the placenta
of Elephas in zonary arrangement and great com-
plexity of allantoic villi, but in Hyrax there is no
syncytial layer of maternal tissue surrounding the
villi as in Elephas. Our present knowledge of the
placentation of Hyrax tends to emphasise the
isolated position the order occupies among Eutheria.

Physical Society, October 26.—Dr. Alexander
nsscll in the chair.—S. H. Piper and E. N. Grindley :

NO. 2820, VOL. 112]

The fine structure of some sodium salts of the fatty
acids in soap curds. X-ray photographs of certain
sodium salts of the fatty acids (soap curds) show
lines due to reflections from planes with very wide
spacings of the order 40 A.U. These planar spacings
increase uniformly with the number of CHj groups
in the molecule, indicating an effective length of
1-25 A.U. for the CHj group. These and other
lines can be accounted for by assuming that the curds
are in the smectic state described by Friedel.—E. A.
Owen and G. D. Preston : X-ray analysis of solid

solutions. The atomic structure of solid solutions
of copper-aluminium, aluminium-magnesium, and
copper-nickel has been examined by the X-ray
spectrometer. In each case it was found that the
solute atom replaces an atom in the lattice of the
solvent, the substitution being accompanied by a
distortion of the lattice. The eutectic alloy of
aluminium and copper consists of a mixture of two
distinct substances with different space lattices, one
being CuAlg and the other a substance the space
lattice of which cannot be distinguished from that
of pure aluminium. The intermetallic compound
CuAlj possesses a simple tetragonal lattice of side
4-28 A.U. and axial ratio 0-562, the copper atoms
being at the corners and the aluminium atoms at the
centres of the four small faces. The atomic structure
of the compound CuAl resembles that of a soUd
solution of aluminium in copper, but the distortion
is considerably greater. The material has a face
centred trigonal lattice of side 3-89 A.U. and an
angle between the axes of 94-6°, the iii planes
being composed alternately of aluminium and copper
atoms.—H. Chatley : Cohesion. The consequences
are discussed of assuming that the alternately positive
and negative atoms in a crystal may be treated as
doublets attracting according to an inverse fourth-
power law, while the electron fields surrounding the
atomic nuclei repel according to an inverse tenth-
power law. The numerical results agree fairly well
with the facts as regards the strain which produces
rupture in solids, and as regards tlie rate of change
of compressibility with compression in liquids.

Linnean Society, November i.—Dr. A. B. Rendle,
president, in the chair.—S. Garside : The forms of
Hypoxis stellata, Linn, f., a South African species
of Amaryllidaceae. Four varieties are distinguished,
one of these as yet undescribed. In each case the
varieties have constant vegetative characters, but
the flowers show a considerable range of colour
variation of a " continuous " kind. Important
cytological characters of the upper epidermis of the
perianth lobes were described, with particular refer-
ence to the remarkable iridescent areas which occur
in some varieties. Habitat may considerably in-
fluence the size of the plant, but the varietal char-
acters remain constant.—H. A. Baylis : The host-
distribution of parasitic thread-worms (nematodes).
The nematodes parasitic in vertebrates show great
variety in the extent to which they are limited to
particular hosts. They may be divided broadly
into a section with more or less strict " specificity
and a section with members occurring in various
hosts, often of quite distantly related groups. Many
of the latter have an intermediate host (commonly
an invertebrate) during their earlier phases, and these
forms, being introduced into the final host at a
more advanced stage than those which have a direct
development, may be better able to adapt them-
selves to a variety of final hosts. Among forms with
a direct development, those which show the strictest
specificity arc probably the most specialised, this
being often correlated with specialisation, in habits
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or otherwise, of the hosts, while th(»Hc which have a
wide ranRc have retained aprinV'^-- "l.iptability.

—

W, N. Edwardi : On the ciiti< ( ture of the
l)CVi>iii.iii i)l;ii>( PsiIi)i)Iivtoii us of J'stlO'

phy ' '.I
;

' N' \v Bruns-
wit i

'. !• _p ii'.(.|. '.lii.vv that as
in tiic curly land plants uf llic i<li\ i ' > liert the stem
iH provided with stomatn. Th« ^. Kxinblc in size

ana distrilnition the stumata of Asteroxylon but
have cuticle thickenini^s. No stomata were seen on
the highly culiculariscd spines, but these spines do
not resemble intumescences of Khynia. and Psilo-

phyton is probably nearer to Astcroxylon.

Aristotelian Society, November 5.—Prof. T. Percy
Nunn. president, in the chair.— i. P. Nunn : (Pre-
sidential address) Scientific objects and common-
sense things. The greatest achievement of the
physical sciences is generally held to be the discovery,
behind the veil of common-sense things and observ-
able events, of a world of scientific objects and
unobscrvable events. The primary qualities of
common-sense things are transferred without diffi-

culty to scientific objects. Size, mass, and motion,
for example, belong to an electron in the same sense
in which they belong to a flying bullet or to a planet.
Their materiality being thus assumed, these objects
have constantly increased their hold upon the
scientific mind. The philosophical question involved
in this concept is whether objects can exist which
only possess the primary qualities of common-sense
things and have none of their secondary qualities.
To resolve this problem we must have a satisfactory
theory of the common-sense thing. Such a theory
is that a thing is a structure embracing and actually
consisting of all the sense-data which common-sense
regards as qualities of the thing and are presented to any
percipient at any time or place. Unless this doctrine
IS hopelessly wrong, tne pretension that scientific
objects are the reality of which the common-sense
world is but the appearance, must be entirely
abandoned. The real achievement of science is not
to have disclosed any reality behind the veil of
sensible things, but to have greatly extended and
deepened and rationahsed the scheme of the world
revealed in perception.

Ipswich.

Prehistoric Society of East Anglia (Autumn London
meeting), October 10. — H. Bury (Presidential
address): The distribution of palaeoliths in the
Hampshire basin, with special reference to a " palaeo-
lithic horizon " separating levels at which implements
are common from those in which they are extremely
rare. This horizon indicates the liighest altitude
reached by the rivers in palaeolithic times; the
implements found at higher levels were buried during
glacial conditions, when the normal drainage was
temporarily obliterated. The differences in the
level of the horizon in the Hampshire, Thames, and
Somme Basins respectively (150 to 130 feet) are due
to changes in the position of the river mouths, and
not to local warpings of the earth's crust. There is
clear evidence from the New Forest and Bournemouth
Plateaux that the river fell and rose again in Lower
Palaeolithic times, the total range of movement (loo
feet) agreeing exactly with the change from the third
to the first terrace of the Somme, which Commont
attributes to the Chellean period. But the English
evidence makes it clear that tne subsequent rise of
the river (in or after Acheulean times) was much
higher than Commont admits, and reached the
extreme level of the Palaeolithic horizon. The
corresponding sea-level is more difficult to ascertain,
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but evidence from the Isle of Wight points to no
feet O.D.—M. C. Burkitt : The discovery in "'.rtL-r.,

Spain of an industry wliich appears to be tr 1

between tlx.s. i,i the late palieolithic and tht ,- ^
of the I tgcH. Masses of shells cemented to
the root un caves on the coast of the .\stuii.is

arc accompanied by a stone hand-pick ma<l
flat pebble fluted to a point, the butt and ti:

being unworked. This implement is found with
the accompanying shell middens to overlay depositn
containing the typical harpoons of the Azilian
industry, and is evidently earlier than the •arly
neolithic stage.—L. Armstrong : The ex'

undertaken at Grimes' Graves, Norfolk, di

past summer. A survey of the site was made m p.^j.'

to a.sccrtain the level at which the floor-stone flint

worked by the prehistoric miners outcropped in the
adjoining valley. This season, aided by a grant Imm
the Percy Slacien Memorial Trust, excavations were
made with the view of determining whether a phase
of mining could be traced on the hill slope ciirlu-r

than the large galleried pits sunk from the top of the
adjoining hill. A type of flint mine was discovered
in which the radiating galleries were absent ; descent
was made by aid of rough steps left in the chiilk ;

these were excavated by small hand-picks of splintere<l

bone, which in one case was human. No trace of
these pits can be detected on the surface ; they are
filled with an extremely compact deposit of chalk.
Thus they are in direct contrast to the conditions
in the long-known pits of Grimes' Graves, which
seems to indicate a more ancient period of working.
A glacial disturbance of the sides of the vallev has
thrust up a series of blocks of the flint tow
surface, which would probably attract the
of the flint hunters.—A. G, Wade : Ancuui imu-
mines at Stoke Down, Sussex (t/. Nature, October 20,

P- 597)-

Paris.

Academy of Sciences, October 22.—M. Albin Haller
in the chair.—H. Deslandres : An equatorial of a new
type, named the table equatorial, intended especially

for researches in physical astronomy.—A. Chatelet

:

The properties of finite Abelian groups.—A. Bloch :

The paratactic circles and the cycUd of Dupin.

—

M. Hadamard : Remarks on the preceding com-
munication.—Maurice Gevrey : Some

^
properties of

quasi-analytical functions of one or more variables.—

•

Harald Bohr : Nearly periodic functions.—G. Valiron :

The theorem of Picard-Borel.—A. Guillet : The s^-n-

chronisatio.i of circular movements.—M. Huguenard :

A method for the absolute measurement of the
velocity of a current of air. This method utilises

a novel principle. During the passage of an electric

spark in air, in addition to the sound-wave, a little

cloud of warm air is formed wliich can be rendered
visible by means of a second spark placed on the
axis of the first. If the air is moving, this cloud is

carried along at the velocity of the air current and
its position determined by eye for low velocities or
photographically for high velocities. A diagram and
description of the apparatus is given : it is not
necessary' to know the temjierature or pressure of
the gas nor the velocitA* of sound, and veiy- high
velocities can be readily measured by this method.

—

Marius Pascal : Observations on the note by M. P.

Noaillon on "Superficial circulation."—P. Idrac

:

The structure of sea winds and their utilisation for

hovering flight. A summary- of the results of exf>eri- ;

ments on the movements of air currents over the 1

sea, carried out during the autumn at the hghthouse
of Jument d'Ouessant.—Alex. Veronnet : The evolu-
tion of the trajectory^ of a star in a resistant medium.
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j
—W. W. Heinrich : The analytical prolongations oi

the limited problem.—Ladislas Gorczinski : The
,

diminution of intensity in the red portion of the

solar radiation, observed in Europe and at the
I equator. The measurements were made with bi-

ij metallic actinometers (Michelson system) furnished

I

with coloured glasses. Between the equator and
i

latitude 52° N. there is a progressive increase in the
» intensity of the red portion of the solar radiation

1 as the distance from the equator increases.—P.

j.
Lambert, G. Dejardin, and D. Chalonge : An attempt

[;
to prove the existence, at high altitude, of a solar

i| radiation in the extreme ultra-violet. Photographs
of the solar spectrum were made with a specially

designed spectrograph at the Vallot Observatory at

the summit of Mt. Blanc, the experiments being
specially directed to detect ultra-violet light between
the wave lengths 1900 A. and 2150 A. The results

were negative, no impression being shown by the
plate after 40 minutes' exposure. It is suggested that
oxygen may possess absorption bands in this region,

and this point is to be the subject of further experi-

ments.—F. Wolfers : The diffusion of the X-rays
and Bragg's law. The work of Stenstrom, Siegbahn,
Hjalmar, and Duane and Patterson has shown that
Bragg's law, K\ = 2asina is not rigorously true, the
angles measured in the higher orders being a little

too small. The author shows that it is possible to

explain these deviations in a manner compatible with
the quanta theory, assuming only that diffusion in

a crystal of any substance is of the same nature.

The deviations calculated from the theory thus
developed are compared with the measurements of

Hjalmar.—E. Darmois and J. Perin : Cryoscopy in

Na2S04 . loHjO. The molecular magnitude of the
malates, mofybdates, and molybdomalates. Cry-
scopic measurements show that these complex
molybdic acids are all derived from two molecules
of malic acid.—Paul Pascal : The constitution and
evolution of the metallic oxides and hydroxides.
Magnetic analysis serves to distinguish water of

hydration from water of constitution. Applications

of the method to the cases of cadmium hydroxide,
magnesium hydroxide, and zinc hydroxide are given

in detail.—P. Brenans and C. Prost : The /)-iod-

oxybenzoic acids. Description of the preparation

of the iodo- derivatives of para-oxybenzoic acid,

C,H,I(OH){CO.OH) (3:4:1) and C,H2l2 (OH)(CO.OH)
(3,5:4:1).—E. Kohn - Abrest and J. Ricardoni :

A new method of estimating hydrocyanic acid in

cyanogenetic plants. The hydrocyanic acid is re-

moved from the cold solution by means of a current

of air passed for a period of eight hours.—A. Baldit :

The trajectories of storms and their splitting up into

two.—Marc Bridel and Pierre Delauney : The pro-

perties of loroglossin and its products of hydrolysis :

glucose and loroglossigenine. Loroglossin, under the

action of emulsin, gives glucose and a new substance,
loroglossigenine. The latter has been obtained in

the crystalline form, but in a quantity too small for

complete analysis.—C. Fromageot : The influence of

the concentration of salts in sea water on the assimila-

tion of green Algae. The intensity of the photo-
synthesis varies appreciably with the concentration

of the medium. There is an optimum saline con-
centration for the photosjTithcsis, and this concentra-
tion is precisely that of sea water.—F. W. T. Hunger :

The nature of the cocoanut pearl and its fonnation.

—

Georges Claude : The transformation of ammonia
into fertiliser.—J. Athanasiu : The nervous motive
energy of the heart and the nature of the contraction

of the myocardium.—Charles Benoit and Andr6
Helbronner : The antagonism of radiations. Physio-
logical and therapeutic consequences. In the field

physiology, the effect of irradiation by ultra-violet
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light is increased both in intensity and rapidity by
a preliminary infra-red irradiation. On the other

hand, the effects tend to be neutralised by a sub-

sequent infra-red irradiation.—Jacques Pellagrin :

A new apodal fish from the Bay of California, and its

biology.—J. Legendre : The zoophilia of certain

mosquitoes and its application to prophylaxy. In
some regions Culex pipiens and Anopheles mactili-

pennis both attack man, but it has been noted that

at a coast station in Brittany, where these species

are present together, neither attacks man. It is

suggested that one of these insects might be used to

suppress the other, and an experiment in this direction

has been started.—A. Vandel : The existence and
conditions of parthenogenesis in a terrestrial Isopod :

TrichoniscHS (S-piloniscus) provisorius.—A. Desgrez,

H. Bierry, and F. Rathery : The utility of vitamin B
and of levulose in the cure by insulin. The transitory

effect of insulin in diabetes may be increased and
prolonged by a suitable food regime. The addition

of either vitamin B or levulose, or a mixture of both,

allows the insulin injections to be made at longer

intervals and thus increases the useful effect of a
given amount of this substance.—Mme. J. Samuel
Lattes : The corpuscular nature of the radiation

responsible for the phenomenon of necrosis (produced
by the X-rays) and on the best thickness of the

filters.—M. Sluys : The creation of multiple foci of

the secondary ^a-radiation in the middle of the tissues

for a therapeutic purpose.—Charles Richet and Jean
Cilice : Local sera therapy in acute infantile gastro-

enteritis.

Sydney.

Linnean Society of New South Wales, August 29.

—

Mr. A. F. Basset Hull, president, in the chair.

—

Vera Irwin- Smith : Studies in life-histories of

Australian Diptera Brachycera. ii. Asilidae. No. i.

Catalogue of the species of Asilidaj of which the
earlier stages have been recorded. Asilidae. No. 2.

Notes on the egg-laying, eggs and young larvae of

Neoaratus herctdes Wied. Larvae were hatched from
eggs laid by a female in captivity. The eggs were
I-I-I-2 mm. long and o- 40-0- 43 mm. broad, and the
newly-hatched larvae were 2 -2-2 -6 mm. long. The
eggs are distinguished by a characteristic pattern in

dark pigment on the inner layer of the shell.

—

J. McLuckie : Studies in symbiosis, v. A contribu-

tion to the physiology of Gastrodia sesamoides (R.Br.).

An account of the mycorhiza and the bacteria
associated with the rhizomes of the species, and
their relation to the higher plant. The nutritive

phase of the association of fungal hyphae, bacteria

and Orchid is also discussed.—J. M. Petrie : Studies

in plant pigments, i. The yellow colouring-matter
of the Acacias. Four different species of Acacia
{A. discolor, A. linifolia, A. decurrens and A. longi-

folia) have been examined to ascertain the nature
of the colouring matter of their yellow inflorescences.

The water soluble yellow pigment was a glucoside

of kaempferol, which exists in the flowers as a rhamnose
glucoside ; no free flavonol wius found. The Acacia
tannins were composed of phloroglucinol, proto-
catcchuic and gallic acids and deposited on hydrolysis

large amounts of red piilobaphenc anhydrides. The
carotin and xanthophyll as plastid pigments were
present in amounts from 0-14 to 0-3 per cent., and the
flavonol about o-o6 per cent, of the fresh flowers.

—

H. W. Ferguson : Revision of the Amycterides
(Coleoptcra). Pt. viii. The Euomides. There is no
single character separating this group from tlic

remainder of the subfamily. All the desciihcd

species are reviewed and in many ca.ses redescribed

from the types. The descriptions of ten new species
and two new varieties are included.
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The Development of Cotton-growing in

the British Empire.^

IN the years before the War, the exportable surplus of

cotton from the United States was well over 4000

millions of pounds, or 8 millions of bales of 500 lb.

each. At the present time it is only about 4^ millions

of bales (in very approximate figures), and there does

not seem much possibility of any increase. This is due

to various causes, chief among which may be men-

tioned (i) the ravages of the cotton-boll weevil, which

has now, after thirty years have passed since its first

invasion, spread over the whole cotton-growmg region

of the Southern States ; and (2) the fact that the United

States are every year consuming more and more cotton

for the supply of their own mills. The demand for

cotton goods in America seems insatiable, and is one

of the principal factors in bringing about the present

unfortunate situation in the British cotton industry.

American cotton, the fibre (or staple) of which is from

an inch to an inch and one-eighth in length, provides

the enormous bulk of the supply for Lancashire, the

mills of which are constructed to deal with cotton of

this length, and cannot at a moment's notice be altered

to suit any other kind. Nor is there any other kind

available in sufficient quantity, to say nothing of the

fact that the demand is for goods of the present quality,

which could not be equalled by spinning a cotton of

shorter staple. The confusion of the exchanges, the

diminished purchasing power of continental nations,

and the smaller demand from India, have all contri-

buted to lower the demand for Lancashire fabrics, but

can scarcely go much further in that direction ; and the

consumption in America is increasing. Any rise in the

Old World demand would cause the shortage to be felt

even more acutely than it is, and even at present it is a

very serious matter, which is reflected in the very high

price at which cotton stands. American middling (the

standard of the market) is now (Nov. 8) at i^iM.

per lb., against an average of 6-46J. in 1914.

In these circumstances the increased production of

cotton of staple approximately equal to middling

American, and elsewhere than in the United States,

has become an urgent necessity, if the greatest manu-

facturing industr}' of Great Britain—upon which it is

estimated that ten millions of people are dependent

—

is not to fall upon very evil days, which may mean

widespread unemployment and distress. Among the

most obvious countries in which to set to work to

remedy the matter arc those comprised within the

Briti.sh Empire, Dependence upon them for the supply

of raw cotton would also bring other advantages in its

Empire Cotton Growing Corporation. Report of the .\<lministrative

Council. Presented at the second annual genrr.il mrotini; on October to.
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train—it would give a fillip to colonial development, it

would reduce the payments to be made to the United

St »fi< jiiul uniilil >»;ive paying ''* rlnircciafi'd < iirrcncv,

\ sears th« 1;^
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IS needed, and witli thi^ iilijci

tucn formed the Eni])iii ( .iticn (ii(.\sinL; t orfwration,

the sources of the funds ol wlii< h arc a tapital grant

from Government and a compulsory levy of dd. upon

every 500 lb. of cotton purchased by spinners. The

second annual meeting has just been held, under the

presidency of Lord Derby.

Our thoughts turn naturally and first of all to India,

as the second largest pruduccr of cotton in the world.

At present, however, that country counts for little so

far as Lancashire is concerned, though producing every

year some 4^-5 million bales. Only 243,000 were sent

to Great Britain in the year ending July 31 last, and

only 107,000 were consumed. The bulk of the cotton,

which is mostly of short staple and poor quality, is used

in Indian mills, or exported to Japan, and to a less

degree to the continent of Europe. The locally made

cloth, though somewhat coarse in texture, is of excellent

wearing quality, and satisfies at a moderate cost a great

part of the local demand.

As there seems to be small chance of growing in

India within a short time large quantities of the longer-

stapled cotton which Lancashire needs, attention must be

directed to Africa and Australia. The Asiatic portions

of the Empire outside India are in general too wet for

the successful cultivation of cotton upon the large scale,

whilst the West Indies have already devoted much of

their small available area to the production of Sea

Island cotton, which has the longest and finest fibre

of all. The market for this cotton is but a small

one, and the few thousand bales which are exported

from the West Indies supply practically all of its

requirements.

By far the largest producer in Africa, and one of the

most important in the world, on account of the fine

quality and long staple of its cotton, is Egypt. Recent

political changes, however, have excluded this country'

from the Empire, and it remains to be seen w hether the

efifect of these may not be to make even worse the

present difficult situation in cotton, by involving a

falling-off in production, or a deterioration of the

quality or length of staple.

In the rest of Africa the cultivation of cotton for
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export is still comparatively new. and that it exists ati

all is due to tin- work of tl • Cotton Growi-

Association rtlerrcd to alxiN. i-LTowim' is t

becoming of serio
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While in trojji. .d Atrira the crop is mainly in •

hands of the natives of the country, there appen

a good prospect that portions of .South Vfri< . n

good prospects and suitable conditio:

by people of European descent.

Finally, we must consider Australia. wh<

cultivation of cotton is carried on l»y white n.

Queensland and New South Wales are proving to be

excellently well suited to the crop, and the principal

thing that remains to be seen i^ u hither the {policy of

a " white Australia " will allow of enough lalx)ur for

imf)ortant extension. If tliis extension can take place,

Australia should become a factor of serious importance

upon the cotton markets.

The import into Lancashire of Empire-grown cotton

is as yet but small compared to the enormous quantities

arriving from the American continent, north and

south, but it is by no means unimportant, and there is

every reason to hope that at no \cr\ distant period,

under the fostering care of the Empire Cotton Growing

Corporation, it may reach a million bales, or about a

quarter of the consumption.

The work of the Corporation is at present in it-s initial

stages. A separate committee is at work in India upon

somewhat similar lines, aided by a cess of 4 annas on

ever>' bale of cotton used or exported. Specialists

have been appointed to report on prospects and

conditions in South Africa and elsewhere, and some of

the African colonies are being helped by grants made

to their agricultural departments for the express

purpose of work upon cotton under the supervision of

specialists appointed by the Corporation. Research is

under way in St. Vincent, urants-in-aid are being made

to institutions conducting research in Great Britain,

and the question of establishing a research station in

some cotton-growing country is under consideration.

A number of studentships have been given, and the



November 24, 1923] NATURE 751

men are being trained at the Imperial College of

Fropical Agriculture, Trinidad, at Cambridge, and

elsewhere, while some of those who have finished their

training are being employed in the African and other

colonies in supervising work with cotton under the

charge of the specialists. A large illustrative exhibit

is being prepared for the British Empire Exhibition

at Wembley next year, a journal is being started

under the editorship of Dr. J. C. Willis, F.R.S., and

in many other ways the Corporation is settling to work

at the gigantic problem before it.

It is clear that the activities of the Corporation will

be likely to result in a considerable demand for men of

the right kind, and at present there is difficulty in

finding these. Highly trained agriculturists with know-

ledge of cotton-growing are difficult to discover, nor

does the supply of young men who have taken a degree

in pure science and followed this with some agricul-

tural training meet the demand which at present exists

in this new branch of scientific tropical agriculture.

The Forests of Ifidia.

The Forests of India. By Prof. E. P. Stebbing. In

3 vols. Vol. I. Pp. XV + 548 + 27 plates. Vol. 2:

The Development of the Indian Forest Service.

Pp. xii + 633 + 36 plates. (London : John Lane, The

Bodley Head, Ltd., 1922-1923.) 425. net each.

PROF. STEBBING'S work deals with the history

of forest conservancy in India from the time of

the recent Post-Tertiary period to the present time.

In volume i, he gives the history from the earliest date

to the year 1864 ; in volume ii. from 1864 to 1900

;

the period 1900 to the present time is reserved for

volume iii., not yet published. The matter assigned

to volume i. is further divided into four sub-periods,

the last of which comprises the years 1857-1863.

Volume ii. is divided into two sub-periods, the first of

Which comprises the years 1864-1870. The author

then, in a way, throws these two sub-periods together

again and says that the fourteen years, 185 7-1 870,

witnessed the true foundation of forest conservancy

in the different provinces of the Indian Empire.

In the early part of volume i. the general features

of India are indicated ; its geography, geological

features, climate, the distribution and the general char-

acter of the forests at the time of the arrival of the

English in India. Fire, shifting cultivation, and care-

less utilisation had considerably reduced the area of the

forests and changed their composition, a process which

went on, practically unchecked, until the middle of the

nineteenth century. The East India Company period-

ically directed attention to the mischief and urged the

adoption of measures to stop it, but the Government

of the country did not take action until the Bombay
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Dockyards ran short of timber for naval construction,

A timber agency was set up early in the nineteenth

century, but abolished again in 1823, in consequence

of its arbitrary proceedings. For some time after this,

any small progress was due more to the exertions of

active individuals in the services than to the Govern-

ment as a whole. Among these Mr. ConoUy, the

Collector of Malabar, stands out. He started the well-

known Nilambur teak plantation in 1843. This was

so successful that it proved the possibility of making

forest conservancy in India financially profitable. Other

examples are the activity of Dr. Gibson in Bombay, Dr.

Cleghom in Mysore and Madras, and Dr. Wallich, Capt.

Tremenheere, and Mr. Colvin in Burma. These officers

and many others did, no doubt, a great deal of good,

but their efforts were disjointed ; however, they created

a feeling that action on a definite plan was wanted.

In 1855 Lord Dalhousie took up the matter. His

first step was to appoint Dr. Brandis superintendent

of the Pegu teak forests. The latter joined in Burma
in 1856, and, supported by Major Phayre, the Com-

missioner of Pegu, during the following six years he

saved the Lower Burma teak forest from the threatening

destruction. Soon after the effect of the Mutiny had

somewhat subsided, the Government of India began

to occupy itself with the question of more effective

forest conservancy generally. Dr. Cleghom was

called up from Madras in 1861 to advise about

forest conservancy in Upper India, and a year later

Dr. Brandis (it is said on Dr. Cleghom's suggestion)

was brought up from Burma to join in the work. In

1864 the Government, with the approval of the Secre-

tary of State for India, established a regular Forest

Department with Dr. Brandis as first Inspector-

General of Forests.

Dr. Brandis was a man of science, of great know-

ledge and endowed with a remarkable working

power. He had recognised in Burma that lasting

benefit could not be achieved without placing the

forest business on a legal basis, and he succeeded in

having a special Forest Act passed in 1865. That

Act had, however, a great defect : it did not provide

a legal inquiry and regulation of rights of third persons

in the areas proposed for permanent State forests.

Hence, in 1868, Brandis proposed a revised Act, and

this proposal led to a protracted discussion which did

not end until 1878, when the Indian Forest Act passed

the Legislative Council. It is still in force with some

minor additions, but special Acts were passed for Burma

and Madras based on the same principles as the Indian

Act but providing for some provincial differences. All

these Acts give power to inquire into, regulate, and, if

necessary, commute the rights of third persons in areas

declared or proposed as Reserved State Forests ; to
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establish village forests to be managed for the benefit

of local communities ; to protect the forests "w

as well OS their produce ; to organise the admii n

and working of the forests, and allied matters.

Brandis, on taking charge of the Department, found

the existing staff sadly deficient. There were some

excellent administrators in it, mostly military officers,

including medical men, but there was little knowledge

of systematic management with the object of securing

a sustained j'ield in the future. His plan, from the

outset, was to obtain a sufficient number of scientifically

trained officers, to start the treatment of the forests on

the right lines, and to utilise them for the training of

Indians to fill the posts of rangers and foresters,

promotion to the superior grade being open to those

who were fit for it. There being, at that time, no

opportunity in India or in Britain to acquire a high

standard of scientific forestry, Brandis proposed to

send young Englishmen for the necessary instruction

to the Continent, Germany and France, where system-

atic forest management had been practised for more

than a century. In the meantime the service in the

several provinces of India was organised as well as

possible. The formation of Reserved State Forests

was commenced, the methods of exploitation im-

proved, the general protection of the forests effected,

and especially fire protection commenced, the latter

being inaugurated successfully by Capt. Pearson in the

Central Provinces. Shifting cultivation in the valuable

parts of the forests was restricted or at any rate regu-

lated, taungya teak cultivation in connexion with

shifting cultivation introduced in Burma, whence it

has spread to other parts of India and produced highly

important results.

From the very beginning Brandis drew up preliminary

working plans for the forests which he visited, a practice

which he continued up to the time of his leaving India.

Other officers followed his example, but, as the adminis-

tration had to a considerable extent been provincialised,

there was no security for the plans being executed.

When Dr. Schlich took over the Inspector-Generalship

from Dr. Brandis in i88i, he recognised that, to secure

a continuous yield from the forests in the future, steps

must be taken to push on the preparation of working

plans based on the principle of a sustained yield, and

especially to secure the execution of the plans when
once sanctioned by Government. He obtained the

sanction of the Government of India and of the Secre-

tary of State for India for the establishment of a

Working Plans Branch under the supervision of the

Inspector-General, assisted by an Assistant Inspector-

General. The plans were prepared under the direction

of the local governments, but the Inspector-General

had to be consulted as to the lines on which they were
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to be drawn up, and, when once approved by the local

government, he was kept informed of the 1

execution, so that he could direct the attci.

local government to any deviation from the sanctioned

provisions. It was foreseen at the time that, as the

operations of the Department developed, the control

would have to be handed over to the local authorities,

and this has now actually been done. The establish-

ment of this branch was, as Prof. Stebbing states in

volume ii,, considered " an epoch-making move for-

ward." As a result nearly all important forests are

now worked under the provisions of welWprcparod

plans ; moreover, the yield capacity of the forests

became known and can safely be worked up to, whiU-

a great store of valuable information bearing on tli(

silviculture and general management of the forests was

put on record. It is not too much to say that the estal>-

lishment of the Working Plan Branch was a forerurmer of

the Forest Research Institute at Dehra Dun, which, how-

ever, did not come until twenty-two years afterwards.

Prof. Stebbing deals in detail with the development

of the education of the staff, both superior and sub-

ordinate. The recruits for the former continued to be

educated on the Continent until 1886, but in 1885 the

first School of Forestry in Britain was opened at

Cooper's Hill. The organisation of this was entrusted

to Sir William Schlich. It remained at Cooper's Hill

until 1905, when it was transferred to the University

of Oxford. As soon as a sufficient number of duly

qualified teachers of forestr>' had been secured, the

establishment of an Indian School of Forestr}- at Dehra

Dun was effected, in 1878, for the training of the

ranger class of officers. It was gradually improved, so

that by 1900 it had been brought up to a standard

which made it possible to undertake the instruction of

the recruits of the provincial part of the controlling

staff. Indeed, it is likely that soon the whole of the

superior staff will be educated at Dehra Dun.

Prof. Stebbing says in the preface to volume ii. that

the fourteen years, 1857 to 1870, witnessed the true

foundation of forest conservancy in the different

provinces of the Indian Empire, and that the work

which was undertaken during the period 1 871-1900

was the natural corollary and outcome of the lines laid

down between 1857 and 1870. This is, in our opinion, an

exaggerated view, because, as has been indicated above,

several of the most important measures which secured

the success of the whole undertaking were conceived

and introduced during the period 1870-1 900. Not

only was all the spade-work done during the latter

period, but also rational forest conservancy became an

established fact. Not far short of 100,000 square miles

had definitely become permanent State forests; the

greater part of these were worked according to the
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provisions of well-prepared working plans ; more than

lialf the area was protected against the annually re-

urring forest fires; most of these areas had been

urveyed and mapped ; the feducation of the staff had

(-•ached a high standard ; and, last but not least, a

remarkable amount of research had been accomplished

luring the period, as evidenced by such works as

Irandis's "Forest Flora of North-West and Central

India," a book of such excellence that the author was

forthwith elected a fellow of the Royal Society ; Gamble's
" Manual of Indian Timbers " and his great work on

Indian " Bamboos " ; and Baden Powell's " Forest Law."

Nor should it be forgotten that the greater part of the

material with which Brandis dealt in that monumental

work entitled " Indian Trees " was collected during

the second half of last century, although the book

was not published until 1906. It would lead too far

to mention works on forestry proper. The Indian

Forester was started by Sir William Schlich in 1875.

Prof. Stebbing calls it a mine of information from a

perusal of which a great deal is to be learned. A great

quantity of observations on the silviculture of Indian

trees is incorporated in numerous reports, and it has

only lately been collected and made available to

foresters generally. Unfortunately, the establishment

of the Forest Research Institute at Dehra Dun was

too long delayed, but what part of the Empire has

not sinned in the same manner ?

Twenty chapters of volume i. and ten chapters of

volume ii. are devoted to a description of the progress in

forest conservancy in the several provinces of India.

The last chapter of volume ii. contains an appreciation

of three Inspectors-General of Forestry. Prof. Stebbing

gives the text of resolutions by the Government of

India acknowledging the services of Sir Dietrich Brandis

and of Mr. Ribbentrop, and remarks that no such

resolution was passed acknowledging the services of Sir

William Schlich, The latter statement is not correct,

^^ a resolution acknowledging the valuable and dis-

^Bguished services of the last-mentioned was passed

^^ the Governor-General in Council on February 7

and published in the Gazette oj India of February 9,

1889.

.\part from some passages which might be questioned

past or present members of the Indian Forest Service,

f. Stebbing has produced a very full account of

development of Indian forest conservancy up to the

r 1900. It is based on the study of a vast number

f works and writings, among which Ribbentrop's

Forestry in British India " takes a prominent place.

A rainfall map is attached to volume i., and a general

map of India to volume ii. Sixty-three artistic illus-

trations are inserted, and they serve as pleasing resting-

places during the perusal of the book.
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Cambridge Biographies.

Alumni Cantabrigienses : a Biographical List of all

known Students, Graduates, and Holders of Office at

the University of Catnbridge, from the Earliest Times

to igoo. Compiled by Dr. John Venn and J. A.

Venn. Part i : From the Earliest Times to 1751.

Vol. 2 : Dabbs—Juxton. Pp. v-1-492. (Cambridge:

at the University Press, 1922.) 7/. 10s. net.

THE second volume of this monument of industry

and antiquarian research carries the list of

members of Cambridge University prior to 1751 down
to the name of Juxton. The first four volumes, cover-

ing the whole of the early period, are to be published

by the end of next year, and the editors now ask for

additions and corrections to the data already published.

In the present volume, among men of science of

repute we note the names of De Moivre, a Protestant

refugee from France, and Sir Kenelm Digby, one of

the original members of the Royal Society, who was

at one time banished to France ; Thomas Gale, regius

professor of Greek and first secretary to the Royal

Society; J. Flamsteed, first Astronomer Royal, and

Jeremiah Horrox, who predicted and observed the

transit of Venus in 1639 ; Gilbert, the physicist, and

William Harvey and Glisson among many distinguished

members of the medical profession. Of those who com-

bined eminence in two distinct branches of science may
be mentioned Dacres, who was professor of geometry

and censor of the Royal College of Physicians. Of those

known more widely in a different sphere we note John

Dryden, who was discommuned for contumacy to the

Vice-Master of Trinity ; the Duke of Northumberland,

Chancellor to the University in 1551, who was executed

on Tower Hill ; N. Eaton, first master at the school in

Cambridge, Mass., which afterwards became Harvard

College—and John Harvard himself. Orlando Gibbons,

Thomas Gray, George Herbert, Robert Herrick, and

Ben Jonson bear witness to Cambridge's continued love

of the muses ; the name of Judge Jeffreys strikes another

note, as also do the names of Erasmus, Thomas Gresham,

founder of the Royal Exchange, and Thomas Hobbes.

Amongst distinguished Cambridge families we find

the Darwins and the Howards. The latter in their

history bear witness to the religious disputes which

have in the past left their stamp on Cambridge as on

England. Martyrs on both sides were educated there.

The position of Cambridge in the Civil War is suggested

by the names of Fairfax, Fleetwood, Hesilrig, and HoUis,

though the Earl of Montrose represents the other side.

Among the points of human rather than of historical

interest we may note the sentence of transportation on

Henry Justice for stealing books from the University

Library, and the history of Adam Elliot, a slave to

X I
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Moorish pirates. Francis Dawes, who hanged himself

with the chapel bell-rope, must have had a grim sense

of humour. Lastly, the modem touch giving the sense

of continuity in the history of Cambridge is supplied

by William Hawteyne, who went out as an army

chaplain in Flanders and Germany.

The Quest Expedition and its Lessons.

ShackUlon's Last Voyage : the Story of the " Quest." By

Comdr. Frank Wild. I'Vim the Official Journal and

Private Diary kepi !>> I )i . .\. H. Macklin. Pp. xvi -f

372 + 100 plates. (London, New York, Toronto and

Melbourne : Cassell and Co. Ltd., 1923.) 305. net.

CLOSE upon the heels of the excellent " Life of

Sir Ernest Shackleton," by Dr. H. R. Mill, comes

the story of his last voyage. It is told by his old com-

rade in adventure, who took part in all the expeditions

with which Shackleton was connected, and whose experi-

ence of Antarctic life was even greater than Shackleton's.

Commander Wild is assisted in his literary labour by a

member of the expedition who seems to have been in-

valuable at every turn. Dr. A. H. Macklin.

The tale is told in a plain, straightforward manner

which reflects the character of the writers, who ask

neither for eulogy nor for sympathy, although both will

be readily forthcoming. Of the success they hoped for

there was but little, of the bitterness of thwarted plans

there was much, but there is small mention of either.

The events of the voyage are duly chronicled, and

comment is usually reduced to the minimum. The

main features of these events are already well known

through the medium of the daily press, but the book

adds to them so much in the way of personal detail,

and the pros and cons of the decisions which were made,

that we recognise at once the inadequacy of a press

narrative.

The expedition was unfortunate almost throughout,

and the story resolves itself into a tale of misfortunes

endured or overcome, many but not all of which were

unavoidable. The crowning misfortune, the loss of

its leader before the expedition had even reached its

cruising ground, would have wrecked the future of

most expeditions, and it is this which absorbs one's

interest and overshadows the other incidents to a great

extent. Every reader, and especially those with

Antarctic experience, will admire the spirit of Wild's

decision to " carry on " after the death of the leader

;

indeed, in the circumstances as given in this book, none

would have blamed him had he turned back.

It is the duty of every leader of an expedition to

write its narrative, the tale of the things done ; but as

he writes it we suspect that he writes a second one in
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hi.s own mind, the tale of the thmgs left undone and i" •

things he did unwisely, and there can be no douln t'

the one which does not reach the printer is ti

valuable of the two. It Is in no unfriendly spirit,

with the greatest admiration for all the actors in
•

story, that we propose to examine some of the <

misfortune, causes which must be writ large in »

mandcr Wild's own mind as things he would avoid iv

time. It is the business of those interested in p<

exploration to extract the lessons of thr ; •

as to applaud its successes.

With so popular a leader, so varied a program i

and so small a ship, it was p)erhaps inevitable that •

expedition should have become the prey of the sei;

tion-monger reporter before it started. Such a 1

should rank perhaps as a nuisance rather than a

misfortune, but it was scarcely fair either to the lea'i

harassed with the thousand details of preparation

to the members, most of whom had their polar sj*

yet to win, to find the press following every movemt

publishing every plan, and " featuring " every dt'

down to the ship's cat.

Beside such a small matter, the enforced changi

plans at a late date was a very real misfortune. The

fundamental character of this change, for which but a

few months was available, is perhaps not apprecia'

by the general reader, to whom the Arctic and "

Antarctic are merely opposite poles of cold and .

pleasantness. The change was really from a slv '

North Atlantic voyage followed by sledging exploration

in the Beaufort Sea—essentially a land expedition, in

fact—to an oceanographical cruise in the stormiest st ;

of the world, essentially a ship expedition. W^e deplore

the change for other reasons, for we believe that a

leader with the qualities of Shackleton, and followed

the men he had selected, would have made great dis-

coveries in the blank spaces of the Beaufort Sea.

Indeed, only the most urgent circumstances could he. <

prevailed on the leader to make such a change, circum-

stances not at all covered by the phrase, " as it was

too late to catch the Arctic open season the north- :

expedition was cancelled."

Even so, we think that success would ha

somehow achieved were it not that the element :

hurry now came doubly into the preparations, an

element which must have been responsible for the

totally inadequate survey of the Quest's boilers and

engines, the defects in which crippled the expedition

from the moment it left England. It is sad to read,

for example, that only after infinite delay and expense,

enforcing vital changes in the plans—in fact, only after

reaching South Georgia—was it found on consulting the

ship's record that the boilers were thirty-one years old,

and Commander Wild marks his surprise and chagrin by
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rinting the fact in italics. While these fundamentals

\\ ere somehow overlooked, the ship was equipped with

;iii array of special fittings such as no former polar ship

)uld boast—enclosed bridge, clear-view screens, gyro-

M opic compasses, double set of wireless, etc.—all very

liclpful, no doubt, but one can imagine the remarks of

the ship's officers when, though surrounded by these

devices, they had to nurse a leaky boiler and a crank-

shaft out of the true.

The initial cost of the Quest, a small wooden vessel of

125 tons, was ii,oooZ., and we imagine that before she

returned at least as much again must have been spent

upon her. Even allowing for the fact that she was

bought when the shipping market was at its peak, it is

clear that oceanographical or polar expeditions are

ruinously expensive, nor can former expeditions present

much more satisfactory balance-sheets.

The Discovery was designed and built in 1900 for

Antarctic exploration, and cost more than 50,000/. ; she

was sold afterwards for a fraction of that sum. She is

now being reconditioned at a cost comparable with her

first cost, to continue, after twenty years, the work for

which she was originally designed. During that period

Scott, Shackleton, and Mawson, to mention only the

chief leaders, have wanted her and had to put up either

with inferior ships or have lost heavily over buying and

selling. Meanwhile, the only ship ever built specially

for the Antarctic has been sealing or dry-rotting in dock.

Manifestly we are here touching upon what might

almost be called a scandal, but it is one for which no

one in particular is responsible, unless it be the com-

panies who make large profits by selling and buying

exploring ships. The real scandal is that polar explora-

tion is so little organised, the efforts are so spasmodic

and independent, that it was no one's business to keep

the Discovery after her first voyage and charter or lend

her when she was again required.

That, we believe, is the real lesson to be learnt from

the story of the Quest ; and it is a lesson, not for the

Shackletons and Wilds of the future, but for us stay-at-

homes who urge them on, who even subscribe towards

their ventures, but take no steps to secure continuity

from one expedition to the next.

The book is well illustrated, but is extraordinarily

deficient in good maps. It is time that publishers, if

not their authors, realised that adequate maps are

essential to such books and improve their selling

prospects. Perhaps the most valuable part of the

book is the medical appendix written by Dr. Macklin,

in which he gives the most up-to-date summary of

medical conditions on a polar expedition, with advice

drawn from his own experience on such subjects as

scurvy, frost-bites, and sledging rations.

F. Dftu-nham,
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Metallurgical Furnaces.

The Flow of Gases in Furnaces. By Prof. W.-E.

Groume-Grjimailo. Translated from Russian into

French by Leon Dlougatch and A. Rothstein.

Translated from the French by A. D. Williams.

With an Appendix upon the Design of Open-Hearth

Furnaces. Pp. xxi + 399. (New York: J. Wiley

and Sons, Inc. ; London : Chapman and Hall, Ltd.,

1923.) 275. 6d. net.

THE construction of furnaces for metallurgical

purposes has been guided in general by rule of

thumb, practical experience having shown a particular

furnace to work well, and a similar design being adopted

in new plant, without any established principles to

serve as a guide to the designer. In 191 1 there

appeared an important work in Russian, by Prof.

Groume-Grjimailo, in which an attempt was made to

place the subject on a scientific basis. Being trans-

lated into French in 1 914, and introduced to the French

public by Prof. Le Chatelier, this novel treatise attracted

much attention, and it has now been made available,

in an extended form, to the English-speaking world.

It should be studied with care wherever furnaces are

used. The loss of heat in most metallurgical furnaces

is large, and economies in this direction are of great

importance in the improvement of industry, especially

in view of the great increase in the cost of fuel.

The guiding principle of the work is recognition of

the fact that the densities of hot and cold gases differ

so much that a mass of flame passing through a furnace

may be treated as if it were a light fluid, floating on the

heavier mass of gas at a lower temperature beneath it.

It is then possible to apply the laws of hydromechanics

to the case of furnaces. For purposes of study and

demonstration, sectional models of the furnaces are

made, enclosed between sheets of plate glass, water

being introduced, and a light liquid, such as kerosene,

coloured for distinctness, being then admitted through

the gas ports. It is then easy to see how the light

liquid, representing flame, distributes itself through the

furnace. The difference between the efficiencies of

updraught and downdraught kilns is at once made

evident by this method, and the use of such models is

becoming common. Many examples are given by the

author of furnaces which were unsatisfactory in their

working, but became efficient on being reconstructed

in accordance with these principles. The consequences

are worked out quantitatively, and formulae are arrived

at which may be used by tiic furnace designer.

It may be suggested, however, that the author

scarcely takes sufficient account of radiation as a means

of supplying heat to the ol)jccts in the furnace. The

translator has added greatly to the value of the work
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by supplying long appendices on the design of Siemens

f!;r ' ' M'-r -stoves, and boiler setting • '••'*

ti. Irs are applied to a large

concrete cases, witli an abundance of numerical data.

Tables of t'"'""'i ''•i stml curves giving the heat

capacity w ity of some of the most

typical gaseous uiid liijuiU lucU complete a book which

should exert a great influence. C. H. D.

Our Bookshelf.

/' Widicine and the Alhrd Scirnees in

'/fs, Hy I'rof. R. 1'. J.tijnr ; with the

collaiM.i.iiiMii ,,1 I i. \1. W illi.iiiis and G. Z. L, Le Bas,

Pp. \i- \'i\. (l-diidon: British Medical Associa-

tion , nil. ) ION. 'l(/.

Till. i)rn\isi(iii of I'niun Lists of Periodicals filed in

our I ni\tr.->ity centres is now recognised to be an
indispensable aid to research. Such Lists should be

authoritative. They sliould be issued at frequent

intervals and on a uniform basis of compilation.

Their type should be kept standing with the view

of reducing the labours of their compilers and the

cost of successive editions to their buyers. Something
has already been accomplished in this direction

;

but the ground is not yet adequately covered.

Union Lists of Periodicals, however, representing

specific branches of knowledge, stand upon a less

secure footing. Dr. Leiper's " Periodicals of Medicine

and the Allied Sciences in British Libraries " illustrates

the difficulties which beset the path of the untrained

compiler of these sectional lists in the absence of a
printed National Union List covering the whole range
of periodical literature. Judged by the " standards
which guide professional librarians " (we are quoting
from Dr. Leiper's preface), the work before us cannot
be regarded as satisfactory, in more than one respect.

Wales, for example, is not represented in the List

;

the Scottish libraries are not represented by the

Advocates' Library in Edinburgh, or the London
libraries by the Library of the Patent Office. These
are serious omissions. We do not, however, propose
to justify our criticism further, for to some extent
the defects in the List are admitted in the preface.

We prefer to meet Dr. Leiper on his own ground.
The compiler and his collaborators have grappled
maiifiillv with a very ditTuvilt task, and have succeeded
in pnuliuing a work which will be serviceable to

students in the field of medical research, provided
that llic\- do not lean too heavily upon its biblio-

graphical sufficiency and accuracy. Further, we trust

that its publication will serve to promote a hipher
co-ordination of work among professional librarians

—

in respect of which, as Dr. Leiper suggests, there is

still great room for improvement.

Nickel Ores. By W. G. Rumbold. (Imperial Institute :

Monographs on Mineral Resources, with special

reference to the British Empire.) Pp. ix-i-8i.

(London : John Murray, 1923.) 55. net.

This little volume is written in the same way and
upon the same lines as its predecessors in the series of

Imperial Institute monographs on mineral resources

;
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that is to sa> th a brief account
thf mode of < HiC character of nicl

the metallurgy of nickel, and the uses to whichi
li.... metal is put industrially, followed by a dwcription'

of .the occurrences of nickel ores within the Hritisli

Empire, and fi- "• -' *' foreign sources of supply of

this iin lah 1 o far rendered an easv one
because the auinor naa at iiand the wcU-k;

of the Royal Ontario Nickel (*ommi.ssion
;

1917, in whirh the wlxtjc subject is most r.;.

dealt wiili. Thi.s ^rral rt port i-.. however, to..

ous for the ordinary seeker after general infc*!

and the present monograph fulfils a useful 01

presenting th( subject matter in a more conveni'

and more readily accessible form Tt sbniild Ik* add
tliat Mr. Rumbold has . well. I

SLeti(in on the applicat. , ,.,. ,^. . ...though hri'

is tolerably comprehensi\r. dthough more attent; ;

might perhaps have been lImn to nickel-plating, wh; ,

is becoming of \cry -real industrial importance,

other respects the author appears to have covered \

ground very thoroughly ;. he scarcely does full just

to the important part tl ly has played in ni< r 1

production in the past. judge by the bibl

graphy attached, does not seem to have consulted \

tolerably extensive Norwegian literature on the subj'

Upon the whole, it may fairly l^e said that the w^

carries out very well the intention of the series, name;
" to give a general account of the occurrences and ci :

mercial utilisation of the more important minerals.'"

Proceedings of the Aristotelian Society. New Seri'

Vol. 23: Containing the Papers read btfore '.

Society during the Forty-fourth Sessior.

Pp. ii-f-289. (London: Williams ai. . .. ._. .

1923) 255. net.

Philosophy takes account of the meaning of thin. .

At the present time, it is partly occupied with nt a

conceptions of the structure of the material univer- .

or matter, in terms of theoretical physics. Amo: _

the papers in the current issue of the Proceedings

the Aristotelian Society—mainly devoted to dialectic d.

discussions of classical themes or the re-statement :

old problems—attention may be directed to thr-

The Rev. Leslie Walker's " New Theorv' of Mattt r

—neu'. in the sense of its being pre-Aristoteliar.

is (he says) an attempt to deduce from relatix'

simple first ])rin(iple> tlie !;nvs o[ lo-existence a-

sequence which have been tnun'. > \T'< rimrntally i"

hold good between obser\ tri 1

'

sphere

both of quantitv and cjuality. --, .iiat the

essence of a t in the fundamental structure

or ratio

—

for,,., ...''''' -which holds b'*"-*"^"

the potentiahties then^

Dr. E. S. Russell's " i',^)( nuiuolucv "'
is a monauisiie

conception—opposed to the mechanistic or vitalistic

view—in which living things appear to show a persistent

and enduring indi\ idualit}- of action unparalleled in the

inorganic realm : structure and function, he maintains,

must be treated as one and inseparable.

Prof. Sellars, in a thoughtful paper on the " Double-

Knowledge Approach to the Mind -Body Problem,"

demands a deepening of our metaphysical categories :

there exists, indeed^ in Nature a level of causality.
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of self-determination, which does not easily fit into the

traditional interpretation of Nature.

I'.ntomology : with Special Reference to its Ecological

Aspects. By Prof. J. W. Folsom. Third revised

edition. Pp. vii + 502. (London: John Murray,

1923.) 215. net.

ROF. Folsom's well-knowti text-book gives a clear

id concise account of the various aspects of ento-

ology, and is written with the object of meeting the

rowing demand for a biological treatment of the

ibject. The present (third) edition includes a con-

iderable amount of new letterpress, with the addition

of an opportune chapter on insect ecology, and some
250 titles have been added to the bibliography. Con-
sidering the limited size of the book (500 pp.), the

author has been remarkably successful in dealing with
his subject in a comprehensive manner. An elementary
treatment is, of course, only possible within this com-
pass. Entomology, like other branches of science, has

made such rapid strides during the last twelve years or

so, that it is almost impossible to compress a really

adequate work into less than 800 or 900 closely printed

pages. There is a great need at the present time for a

more advanced book, since works of an elementary
nature are tolerably numerous. Among the latter,

Prof. Folsom's book is undoubtably one of the best.

The author's admirably terse and lucid style is of great

value to the beginner, while the up-to-date biblio-

graphy, that is appended at the end, serves as a guide

to the sources where fuller information is obtainable.

How to Build Amateur Valve Stations. By P. R.

Coursey. Pp. 70. (London : The Wireless Press,

Ltd. ; New York : The Wireless Press, Inc., 1923.)

IS. 6d. net.

We can recommend this book to all who want to take

advantage of the latest developments of radio tele-

phony. The author is equally at home on the scientific

as well as on the practical side of the art, and experts

attach weight to his views.

The very simple sets described can be trusted to

work admirably on days when the electrical condition

of the atmosphere is not very disturbed. A set for use

in Great Britain should have a tuning range from 300
up to 2700 metres. This would include the Eiflfel

Tower time signals, which are usually made on a wave
length of 2600 metres, the French " radiola " concerts,

which are sent on a wave-length of 1500 metres, the

Hague concerts on 1050 metres, the French concerts

from " rficole des Postes et Telegraphes " on 450
metres, and the British concerts broadcasted on wave-

rigths varying between 350 and 425 metres. Careful

uiid accurate descriptions are given of the components
"" valve receiving sets, the diagrams can be read at

glance, and the many useful practical hints will be

Icomed by amateurs.

Labyrinth and Equilibrium. By Prof. S. S. Maxwell.
(Monographs on Exijerimental Biology.) Pp. 163.

(Philadelphia and London : J, B. Lippincott Co.,

1923.) io<r. Gd. net.

Many different views have been held as to the respec-

tive functions of the ampulljc, otoliths, and other con-

htitucnt parts of the internal ear, and any fresh evidence
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on the subject must be welcome to physiologists.

Prof. Maxwell seems to have attained a high degree of

accuracy in his experimental methods, especially in

dealing with the otoliths. He shows, for example, that

compensatory movements to rotations around the

longitudinal and transverse axes continue so long as

the otolith of the recessus utriculi remains uninjured.

He further shows, in the case of the ray, by mechanical
pressure upon the otolith in different directions, that

it is the displacement of the otolith and not its own
pressure which is the actual stimulus, and that it is

the direction of the displacement which determines the

direction of the compensatory movement. Unfortun-
ately, his experiments leave us completely in the

dark as to the reason for the existence of the three

semicircular canals and their highly characteristic

orientation.

Radioactivity and the Latest Developments in the Study

of the Chemical Elements. By Prof. K. Fajans.

Translated from the fourth German edition by
T. S. Wheeler and W. G. King. Pp. xvi4-

138. (London : Methuen and Co., Ltd., 1923.)

d>s. 6d. net.

Prof. Fajan's book is particularly addressed to

chemists, and it gives in a very readable form the

important developments in the study of radioactivity,

isotopes, atomic numbers, and the structure of the

atom which have been made in recent years. The
subjects are dealt with briefly, but in a very authorita-

tive manner, and chemical students will find the book
of great interest and value. There are references to

the literature and an index. The book is well printed

and illustrated. One might have wished for a little

more detail of experimental methods (e.g. in connexion
with Moseley's work, which is not described, whereas
Aston's apparatus is figured and explained), but in

the limits of his space the author has generally made
a wise choice of material. The numerical constants

in the tables of radioactive series (pp. 21-23) ^^ some
cases differ slightly from those adopted in the Report
of the International Commission on the Elements

(1923)-

Geometry Practical and Theoretical, Pari Passu. By
V. Le Neve Foster. In 3 vols. Vol. 3 : Solid

Geometry. (Bell's Mathematical Series for Schools

and Colleges.) Pp. xiv + 423-585 + viii. (London:
G. Bell and Sons, Ltd., 1922.) ;^s. 6d.

This is the third part of a work of which we have
already noticed the first and second parts (Nature,
June 10, 1922, vol. 109, p. 737). Mr. Foster continues

to combine the theoretical with the practical, and
added interest is obtained by historical references.

The scope of the book is indicated by the fact that it

deals with parallelepipeds and tetrahedra, lines and
planes, gradients, regular solids, and the sphere. There
are chapters on the mensuration of prisms, pyramids,

and spheres, as well as on solid angles and Euler's

theorem. A concluding chapter on the earth is par-

ticularly useful and instructive.

Wc like this volume very much, and think it makes
a most useful and pleasant addition to the available

elementary literature on solid geometry. S. B.
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Letters to the Editor.

\Tlu Editor does not hold himself responsible for

opinions exprtsstd by his correspondents. Neither

can he undertake to return^ nor to correspond with

the writers of rejected manuscripts intended for

this or any other part oj NATURE. No notice is

taken ofanonymous communications.']

The Gorilla's Foot.

Sir Ray Lankester, in hLs recent book. " Great

and Small Things," makes the following statement

in the chapter on " The Gorilla of Sloane Street "
:

" An entirely erroneous figure of the gorilla's foot

is given by Mr. Akeley in the World's Work of October

1922. He gives valuable observations on the habits

of the gorillas made when hunting this animal in the

neighbourhood of Lake Kivu, in Central Africa. He
made casts of the head, hands, and feet of specimens

killed by him. But the cast of the foot is (as shown
in a photograph) strangely distorted, and made to

present a false resemblance to the foot of man. Since

Mr. Akeley was securing specimens of gorilla for the

American "Museum of Natural History m New York,

it is well that his mistake about the gorilla's foot

should be corrected at once."
I have examined the cast of the foot made by

Mr. Akeley. who states that the cast was made in the

relaxed position after rigor mortis had passed away.
There has been no retouching or alteration, and the
photographs published in World's Work give a very
lair representation of it. The foot of Mr. Akeley's

old male gorilla undeniably differs in many details

from that of John, the young " Gorilla of Sloane
Street," and still more from that of an infant gorilla

formerly in the New York Zoological Park.
Dr. i). J. Morton, an orthopaedist, has recently

published an important article on the evolution of

the human foot in the American Journal of Physical
Anthropology (Oct.-Dec. 1922), in which the structural

contrasts in the skeletons of infant and adult gorilla

feet are shown to be connected with the differences

in function and in body weight. Mr. Akeley's old

male gorilla foot is amazingly manlike in general
appearance ; his female gorilla foot shows a distinct

peroneus tertius muscle. No doubt the great toe
could be more or less abducted from the other digits,

but the cast represents the foot as it was in the relaxed
condition. There is no evidence from the cast that
the foot is " strangely distorted, and made to present
a false resemblance to the foot of man."
From a copy of this cast which is being sent

to the British Museum (Natural History), English
naturalists will have an opportunity of judging
whether Sir Ray Lankester 's criticisms are justified.

William K. Gregory.
American Museum of Natural History,

New York, September 21.

My " criticisms " quoted by Dr. William K.
Gregorv-^ refer to a text-figure published by Mr.
Akeley in the World's Work of October 1922. As to
whether this figure gives " a very fair representation

"

of the cast of the gorilla's foot made by Mr. Akeley.
and what precisely Dr. Gregory means by " very fair,"

we shall be able to judge when the promised copy
of the cast is received at the Natural History Museum.
My own experience is that a photographic camera
turned on to such an object as the cast of the foot
of a dead gorilla will yield a misleading, or even a
" distorted," picture ii special skill has not been
exercised in both the posing and the illumination of
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the photographed object, and also in the manipulati
of the camera.

I should be greatly pleased were Mr. Akeley
demonstrate that the foot of the gorilla from M01.
Mikeno is, as he supposes, unlike that of the other at 1

gorillas long known to naturalists, as well as unlike
that of any known anthropoid.

Fig. I is reproduced photographically from that
given by Mr. Akeley in the World's Work as rejv
senting a cast of the foot of a large gorilla, tak .

immediately after death. It is unUke any otl :

published figure of a gorilla's foot. I place h-

beside it the fierure of the plantar surface of t:

gorilla's foot (Fig. 2) as
recorded by Mr. Pocock,
of the Zoological Society
of London. I accept this

Fig. 2 as correct. It agrees
with all other statements
and illustrations prior to
that of Mr. Akeley.
The explanation of this

discrepancy which appears
to me probable is that Mr.
Akeley's cast of the foot
of the gorilla—reproduced
here as Fig. i — has been
accidentally distorted, so
that the photograph is

misleading. It is highly
improbable that Fig. i

corerctly represents the
foot of a normal species or variety of gorilla.

Since writing the above, I have received by the
courtesy of the publishers—Messrs. Heinemann

—

advanced sheets of Mr. Akeley's new book called
" In Brightest Africa." My opinion that owing to
some unfortunate mistake the cast itself of the
gorilla's foot figured by Mr. Akeley is defective and
distorted is favoured by the photograph, labelled
" A Gorilla's Foot and Hand," which faces p. 230
of the new book. This photograph is not taken
from a cast but from the actual foot and hand of a
dead gorilla. It shows the plantar surface of the
foot, and this differs ver\^ widely from the same region
as shown in the cast under discussion, which is taken
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from another specimen. In this new photograph
the great toe is large and diverges from the other
toes as in my Fig. 2 (here printed). But its terminal
phalanx is flexed and the foot is so posed that the
s;reat digit projects over and in front of the bases
>{ the other digits and is consequently foreshortened

1 the photograph. The shape of the plantar surface
nd that of the heel is not that shown in the photo-
raph of Mr. Akeley's cast—but is that already
I miliar to those who have made a study of the
Drilla's foot. It is a happy circumstance that Mr.
\keley presents his readers with conclusive evidence
)ndemning his plaster cast of the gorilla's foot,

(le by side with the photograph of that misleading
roduction (which faces p. 242). He could not deal
ore frankly and straightforwardly with the matter

Jian this. E. Ray Lankester.
October 5.

Determination of the Temperature of the Upper
Atmosphere by Meteor Observations.

In a letter published in Nature for February 10,

>23 (p. 187), I referred to the possibility of deter-
ining the temperature of the upper atmosphere on
ny occasions when the disruption of a meteor has
icn heard and the time interval between sight and
)und has been recorded. I have now to report
iiat I have only been able to learn of two instances
which have looked favourable, and that neither of

tliem has yielded useful information.
The first case is that of the meteor of December 21,

1S76, which is described in the American Journal of
Science and Arts, Series III., Vol. 13, p. 166, 1877,
;ind in a paper by Prof. C. U. Shepard, on p. 207 of

the same volume, as well as in a paper read by Prof.

D. Kirkwood before the American Philosophical
Society, March 1877. The meteor was under observa-
tion from Kansas to the shores of Lake Erie.

Over the State of Missouri one or more explosions
occurred, and the disintegration continued until there
was " a large flock of brilliant balls chasing each
other across the sky." In some places " a terrific

series of explosions were heard." It is clear that
the identification of the source of any particular

sound is out of the question. The following tantalis-

ing observation quoted by Kirkwood is therefore of

no service: " Rev. James Garrison, who resides one
mile south of Bloomington, noticed by his clock the
time of the meteor's disappearance and also that of

the subsequent rumbling sound, together with the
violent jarring of his house. The interval was
15 minutes, indicating a distance of 185 mUes."
The implication that the speed of sound is a universal
constant is to be noted.

The second case is that of the meteor of July 27,
T894, ^ very detailed account of which is given by
I'rof. E. S. Holden in "Meteors and Sunsets"
' ontributions from the Lick Observatory, No. 5).

: is clearly established that the meteor exploded
I a height of about 28 miles and near to Merced,

I alifornia. The determination of the time of passage
of the sound to the Lick Observatory appears from
the statements of the observers to be precise enough.
live observers who noted the time at which the
sound was heard agree within two or three seconds.
For the time at which the explosion was seen there
is, however, only one observation with any claim to
precision

.

The time of explosion (A. F.
Poole) ....

The time of hearing the
report (five observers) .

Time of passage of sound .

7h. 29m. 45S.±ios.

7h. 36m. 14s.± 3s.

6m. 293.^:138.

The distance from the observatory to the point at
which the explosion occurred is estimated by Holden
as 59-3 miles

—

i.e. 95 km., due allowance being made
for the height of the observatory above sea-level.

The data imply that the average speed of the
sound was 244±8 metres per second, and that the
average temperature of the air between 28 miles and 1

mile above sea-level was i48°±9° A. (about - 193° F.).

In 1894 such an estimate was accepted without
difficulty. In 1923 it looks wrong. The most likely

place for a flaw is in Poole's observation. There is

no statement as to how it was made : if with an
ordinary watch an error of a whole minute is not
unlikely. With the appropriate amendment the
time of travel of the sound becomes 5m. 29s., the
speed 289 metres per second, and the temperature
207° A.
Some confirmation is found in the only report

received by Prof. Holden in which a single observer
states the interval between sight and sound of the
explosion. Mr. George Bray saw the whole pheno-
menon at Santa Clara, and gave the interval as

j\ minutes. According to Holden's sketch-map, the
horizontal distance was 70 miles, the path of the
sound was therefore about 75 miles or 121 km., and
the speed 278 metres per second. This corresponds
with an average temperature 192° A. and is quite
plausible, but with the limitations implied by an
estimate of 7J minutes, little weight can be attached
to the result.

I have trespassed so far on your space because
I wish to emphasise the fact that any one who has
the good fortune to see a meteoric explosion will be
doing good service if he notes the time by his watch
(writing it down immediately) and listens for the
sound. If he is able to compare his watch with
a standard clock, so much the better, but from the
present point of view the interval is of greater
importance.

In conclusion, I should like to thank Miss Williams,
assistant secretary of the Royal Astronomical
Society, who devoted much time to looking through
the literature of meteors on my behalf.

F. J. W. Whipple.
6 Addison Road, Bedford Park, W.4,

October 25.

Experiments on Ciona Intestinalls.

In the issue of Nature for November 3, p. 653,
there appears a letter from my old friend and former
colleague, Mr. H. M. Fox, in which he records an
attempt which he made this summer to repeat Dr.
Kammerer's experiments on Ciona. These experi-
ments consisted in inducing an abnormal growth of
the siphons of Ciona by repeated amputation. Mr.
Fox amputated the siphons of Ciona, but the length of
the regenerated siphons was normal.
As Dr. Kammerer took a deep interest in the pro-

jected repetition of his experiments on Ciona, and
wrote to me twice this summer to learn if repetition
were being attempted and under what conditions,
perhaps you will allow me to make some remarks on
Mr. I--ox's letter, as Dr. Kammerer is now in America.

l)r Kammerer, whilst in Cambridge, wrote out a
full account of the precautions to be observed in
making these experiments. At that time he did not
know that Mr. tox was going to take up the work :

another Cambridge biologist had undertaken to do so,

but this gentleman was prevented by illness from
doing the work. To him, however. Dr. Kammerer
had transmitted his information. I understand

—

Mr. Fox will correct me if I am wrong—that Dr.
Kammerer's instructions did not reach Mr. Fox.
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In these circumstances it is not surprising to leam
that Mr. Fox failed to obtain Dr. Kammerer's results,

since* he has tumbled into one of the most obvious
.M«f .11. i« .v,^y surprise him very much to learn

tter f'ot the same results as he did when,
I...., ..... I ;..., ha cut off onlv the oral siphon. Since

the anal siphon remains of normal length and the
reaction is of the animal as a whole, the regenerated
oral siphon is of normal length also. But when both

anal and oral siphons are amputated in a very young
animal, then lon^ siphons are regenerated. I have
a photograph which shows an operated Ciona and a
normal one growing side by side in 1 1 1< nd
the contrast between the lengths ot : is

obxioiis. When T)r K;iiiiiiicr<T ret urn Ij'iin \incnca
I liiijic th.it Mr. l(i\ will (oininniiii ,itc with Inin and
repeat iirmifnts, observing l)r. Kammerer's

E
recall in, I feel confident, he will obtain
lamiiu 1. i irsulis.

My < t.iiiKltiue is based on the followinj^ ( onsidcra-
tions. t url llerbst in Germany tried tu repeat Dr.
K a 111 merer 's experiments on Salamandra maculosa ;

lie arrived at tlie conclnsion that altlioiigli the animal
may change colour wnli .nx irdnincnt, \ct thrse

changes are temporar}-, and that tlicrelorc it was
useless to try to repeat Kammerer's work on the
inheritability of these changes. Herbst worked
principalh- on Salamander larva;. Mr. E. Boulenger
m 1919, liowexer, began to repeat Kammerer's work
on young metamorphosed Salamanders. I have been
privileged to watch Mr. Boulenger's experiments from
the beginning, and now in 1923, after four years' work,
Mr. Boulenger and I are both convinced that Kam-
merer is perfectly right so far as the first generation is

concerned. Our specimens are not yet, unfortunately,
completely sexually ripe. E. W. MacBride.

Imperial College of Science and Technology,
South Kensington, London, S.W.7.

Globular Lightning.

I AM much interested in the referencta to Ughtning
in Dr. A. Russell's presidential address to the Institution
of Electrical Engineers, and also in the article by Dr.
G. C. Simpson in Nature of November 17, especially
where the latter mentions that "the only physical
phenomenon yet produced in a laboratory at all

approaching ball lightning is the active nitrogen
studied by Lord Rayleigh."

It has occurred to me that possibly the ball may be
a mass of concentrated nitrogen oxides, and I suggest
this because the observations seem to fit in well with
the formation and action of such gases.
We know that when air passes through high-

tension arc flames in an electric furnace, the nitrogen
and oxygen combine to make nitric oxide gas, and that
as the gas cools down it takes up more oxygen to
form nitrogen dioxide, the speed of combination
increasing rapidly with the cooling.

In Norway, and elsewhere, for many years, electric
furnaces have been running which aggregate over
half a million horse-power and make nitrates from
the air in the same way that lightning does. It has
been estimated that 100 million tons of nitrogen
fixed by lightning flashes fall annually on to the
earth's surface.
The energy suddenly released by a flash is enormous,

and the potential has to be many millions of volts to
tear a way, or a hole, through the' air dielectric. Mav
it not be that a very high pressure is suddenly set up,
followed by a sudden reaction and chilUng efiect ? If
so, then the conditions are extremely favourable to
the production of a large amount of nitric oxide and
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nitrM;ea dioxide gas in a very concentrated
posstblv liquid form.

Whilst moving through the air the outer layer

the gas will gradually oxidi,se to nitrogen flioxid*

which will dissipate, and if th<- length of

through the air is long enouijli it may all <i

in that way. Occasionally, however, a ball of „
may start from a point so near the earth that somi

of it is still in cotkciitratr- !
• it arrives at

earth Ic-.cl.

all of such concentrated gam meets with
1 iiatcrial, such as a haystacK or a tree, it

would miiiKdiately nitrate it and " nt explosion

take {line. One of the worst ! explosions
that took place in Germany during me War is

to have been caused in that way.
The pocuHar smell, which some observers ha'

c;dl<-d
"
-.iilphurv." may be nitrogen oxides or ozo;

of (<)iir>c, '' • ' most dif>" ••' '' <•-•>'-"

i-~ lidw the i;,- . it lie, i

38 C larcinoiit Scjuare, London, .\ 1

Principles of Psychology.

Ax absence frr.m London pro\-cntrd *- ..,.;..

the re\irw thai apjH'arcd in Naii'I:

p. 535, under the heading " Mental .'•>,.,- ... .

m\- work " I'niu i])l's of 1 'sychology "
; but !

now to enter my protest at'.o'nst tlic ill-usage .,...;. .

to my book, and to science ;

I do not speak from me: anity, for I

have written this book not for my own glorification,

but by way of introducing something into the world
of thought that will <'\rntually impinge on eveiT,'

fibre of our ci\ iiisatP .n .tiid iielp to mould the life of

man to greater purposes.
When as a young student I set forth with this

purpose, por mares nunca de antes navigados, I resolved

to stake my own intellectual life on the issue, and
not to write a line until I had completed t'

tion of my problem. That work occuj

years of secluded work and intense intellectual eiion.

If I am confident now, it is as Pythagoras was
confident, for the good reason that he had furnished

the complete demonstration of what others had
tentatively sought to know.
The review, published anonymously in Nature,

contains a series of statements -^o wid" of the mark
as to seem to be almost pi: .iding. My
first book did not, as the re\ -t.s, fall srill-

bom from the press ; the wiiole edition has, in fact,

been sold. It is true that by certain " authoritative

teachers " here it was received with sneering com-
ment, but it found the most gratifying acceptance
in enlightened quarters. The Revue Philosophique,

which is the most authoritative of all the philosophical

magazines, broke its rule of allotting but one page to a
review, and devoted to the book twelve times that

space in a finely anah-tical study by Prof. Dugas,
himself justly famous in Europe.

So far from finding with your critic, in his in-

comprehensible statement, that " the solurion offered

as new is certainly not novel," Prof. Dugas noted
especially the " originality " as well as the " pro-

fundity '' of the work. Of the present volume he
sa)^: "I live with your Principles just now. ... I

am more and more struck b\- the philosophic character

of your psycholog}'." Amongst many others Ribot
and Boutroux, both world-renowned, expressed them-
selves in similar terms. Boutroux was " astonished

"
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at the scope of the book, and declared, " the con-
ception IS as scientific as the exposition is hicid."

I mention these, for I recognise that in academic
circles here it "is the custom to "drink the label,"
but I give no value to mere authority ; I attach the
utmost importance, however, to the serried march
of my own arguments proceeding from the deepest
ascertainable base in regular succession to the con-
clusions offered.

Would any one guess from the statements of the
reviewer that this presentation of psychology, so far
from depending on my personal feelings, is entirely
objective in conception, and that I do not ask the
reader to take my series of " Fundamental Processes

"

at my word, but offer the demonstration of their
" necessity and sufficiency " in an exposition of which
the meticulous and exhaustive character may be
excused only by the paramount desire for rigour ?

The reviewer is wrong even when he attempts to
soften a disparaging note: "The choice of the name
[Aletheian system] seems to imply a slight on other
systems, but probably nothing of the kind is intended."
What I intend to imply is that this work stands to
other systems in a relation corresponding to that of
Pasteur to the writings of the physicians of Louis
XIV., or that of Galileo to the Schoolmen who
discussed phenomena by talking of " proper " and
" improper " motion, and decided questions not by
illuminating from the foundation but simply by
appealing to academic shibboleths.

That, too, is the meaning of resting my hope, not
on " the young " as your critic cautelously insinuates,
but on uncontaminated and capable young minds.

Arthur Lynch.
80 Antrim Mansions, Haverstock Hill, N.W.,

October 30.

Col. Lynch 's complaint of ill-usage to his book
in the review in Nature amounts to a charge that
the reviewer has failed to appreciate the originality
and the scientific importance of the author's system
of psychology. This charge is true. All I can do
is to assure your readers that I wrote without con-
sciousness of prejudice, and only after a thoughtful
reading of the book and sincere attempt to discover
the author's meaning. I respect the author and had
no intention of giving offence.

I am surprised and sorry that my reference to the
author's former book is resented. May I say that
the playful, not spiteful, allusion to the reception
of the greatest philosophical book of the greatest
British philosopher, Hume's " Treatise of Human
Nature," was not meant to bear any reference to
financial matters. Col. Lynch says that the whole
edition of his former book has, in fact, been sold.
I am glad, but I had no thought about it. Possibly
Col. Lynch does not know that the whole edition of
Hume's book was sold and that he was not smarting
under financial loss when he said that it had " fallen
still-born from the press." Thk Kkvif.wf.r.

Psycho-Analysis and Anthropology.

Dr. Malinowski's illuminating letter in Nature
of November 3 contains a reference to what he
rightly calls my " harsh judgment " upon Freud's
incursion into ethnology. But he has not made it
clear that I was criticising the views expressed in
" Totem and Taboo " and not Freud'n teaching as a
whole. For I am in complete agreement with the
latter part of Dr. Malinowski's letter, in which he
insists upon the value of Freud's reform in psycho-
logical mdliofl for the solution of anthropological
problems.

The examples quoted by Dr. Malinowski himself
illustrate the aspect of Freud's work which is not
merely fallacious but also in conflict with the essential

part of his own teaching. Moreover, Freud entered
the ethnological arena without preparing himself for

the fray by making himself acquainted with the facts

he attempts to explain. No one with any knowledge
of the practices of totemism, exogamy, and taboo,
can fail to recognise that Freud is unacquainted
with the essential facts and associations of these
remarkable customs, and that his suggestions as to
their origin are irrelevant and nonsensical.
The essence of Freud's reform in psychological

method was his insistence upon the fact that all the
vagaries of behaviour and belief, the phantasies of
the sleeping and waking life, had definite causes,
which could be discovered and traced back to their
real source in the individual experience of each of
his subjects. But after exploiting this, method of
analysis of individual experience up to a certain
point, Freud suddenly changes his tactics and quite
inconsequently postulates a " universal symbolism,"
into conformity with which he tries to force the in-

cidents of each individual's distinctive experience.
This appears to me to be in direct conflict with the
essential feature of his theory and practice. More-
over, this speculation of " universal symbolism " is

responsible for most of the unsavouriness of Freud's
methods which have excited such violent antagonism,
and I believe not without some measure of justifica-

tion. It is the duty of those who appreciate the
value of the really fundamental part of Freud's
reform to expose the inconsistency of these accretions
which imperil the whole doctrine.
The criticism of his adventure into ethnology is

inspired not only by the realisation of his lack of
knowledge of the subject, but also by the fact that
it is the more than doubtful and inconsistent part of
his psychological teaching which he proposes to use
as a panacea for the cure of ethnological difficulties.

At a time when the ethnological doctrine of " psychic
unity " is at its last gasp, Freud comes along with
the fantastic nostrum of " typical symbols " and
tries to revive it.

In the Monist of last January, I have analysed the
claims made by Freud in " Totem and Taboo," and
exposed their futility. But as even the qualified
support Dr. Malinowski accords to this aspect of
psycho-analytic method involves a very grave danger
to anthropology, I have repeated here some of the
arguments set forth in greater detail in that criticism.

G. Elliot Smith.

The Origin of Petroleum.
I HAVE read, with much interest, the article on

the " Origin of Petroleum " in Nature of October
27, p. 627.

In a discussion of this nature one of the great
difficulties, as mentioned by Mr. Cunningham-Craig,
is for geologists and chemists to meet on common
ground. This applies, for example, to a point raised
in the article in Nature as well as during the dis-
cussion at the Institution of Petroleum Technologists,
in the words to " formulate any one hypothesis to
explain the formation of such complex mixtures as
mineral oils, and still more difficult to account for
the great diversity in chemical composition exhibited
by mineral oils from different localities." Consider-
ing coals as analogous, are not the chemical and
physical variations between lignite and anthracite
fully as great as those found throughout the range
of petroleums ? Yet no one casts doubt on the
vegetable origin of coal on the score of the almost
infinite variety of coal.
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In the case of petroleum, (ormed from the same
raw material, in itself extremely variable, other
subsequent variables enter ; one is the extreme
delicacy and susceptibility of both the forming and
formed petroleum to ever-continuous changes of
temperature and pressure within the earth's crust

:

and the other is that petroleum can in general
defmitely be proved to have migrated at least several
thousand feet, and during this process it may undergo
chemical alteration, especially during contact with
catalysers. In forming oil in the laboratory the
principal variables at the disposal of the chemist are
temperature, pressure, and catalysers ; by varying
these he obtams widely differing products from the
same organic matter. In Nature, with infinite time
added to the list of variables at present known, we
seem to me to be not only fully justified but utterly
unable to avoid expecting an almost infinite variety
of petroleums.

I believe it has now been recognised that cholesterol
and phytosterol are not necessarily any criterion as
to animal or vegetable origin, since both can be made
from a number of raw materials.

It is difficult to limit remarks on a subject so wide
and important, but in conclusion I should like to
make one further comment. Petroleum in the
making at surface has been mentioned in various
parts of the world, but these reports are frequently
due to faulty observation or untenable hypotheses,
and Djebel Zeit, Egypt, is no exception. I think
all geologists are agreed that tlie oil there is, at
latest, Miocene, and most probably of Cretaceous age,
and that its presence in the corals is due to submarine
and shore seepages, some of the oil from which lodged
in the porous corals, and that on the local evidence
it cannot possibly be explained by formation in situ.

G. W. Halse.
Abbey Buildings, 8 Princes Street,

Westminster, S.W.i, November 2.

The Ralline Genus Notornis, Owen.

The ralline genus Notornis was established by Sir
Richard Owen in 1843 ^upon a series of bones sent
him from New Zealand by the late Mr. Walter Mantell,
in one of the earlier consignments of Moa bones
discovered in the sand-dunes where the Maoris feasted.
Owen designated his type species Notornis Mantelli.
In the course of determining a collection of ornitho-
logical remains from turbaries, caves and kitchen
middens from New Zealand and the Chatham Islands,
containing many relics of those birds, I was be-
wildered, a few days ago, by discovering that this
long-established genus had been boldly superseded by
Messrs. Mathews and Iredale in their beautiful work
on the " Birds of Australia," by the new generic
designation, Mantellomis—one of the numerous topsy-
turvies their volumes contain.

In 1843 Notornis was supposed to be an entirely
extinct rail. After the lapse of many decades, how-
ever, more than one specimen has been obtained in

the flesh, an example of which, known to zoology for
some thirty years as Notornis hochstetteri of Meyer, is

now preserved in the Dresden Museum. This speci-
men was dissected by that distinguished biologist, the
late Prof. Jeflfery Parker, who found it, in its osteo-
logical details, so closely affine to N. Mantelli as to
cause him (as he told me) much doubt as to its

differing in any character from Owen's species. The
authors above cited have now renamed the Dresden
specimen Mantellornis hochstetteri for the sole reason
that Owen's genus was founded on fossil bones

—

after all not really fossil. It must now be equally
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legitimate for the next daring Neozealandian sy8>

tematist to follow this example and assign a new
l^enus. say Ircdalornis, to the Apteryx bones occurring
m New Zealand pleistrM-cne and more recent deposits,

and in caves and ' ovens, the minutest ana-
tomical details of \\ '• with those of the Kiwis
living within sight 01 nic scenes in which their very
own parents perished—a violent breach of the Rules
of Nomenclature not less unscientific than the sub-
stitution of Mantellornis for Notornis.

It seems to he coming to this, if we are to be
guided by these extremist authorities on nomen-
clature, that the very .same creature is to !>«' .-I'.sii'ned

to one genus when it is studied from thr nd
to another when (found alive) it is studi* the
outside. Against such absurd genus-makmg—than
which no more glaring example has stircly been
perpetrated in any reputable zoo! aion

—

1. for one, desire to enter my > .-st, in
the interests of biological science, and agamst the .

confusion that must inevitably result if such pro-
'

cedure, as is described in this letter, is to be followed.
Henry O. Forbes.

Redcliffe. Beaconsfield, Bucks.
October 28.

Dr. Jesse W. Lazear and Yellovv Itiver.

The stor>' of the death of Lazear as commonly tol<l

is that mentioned in Nature of October 27. p. 631,
namely, that he " allowed himself to be bitten h\-

mosquitoes that had fed on the blood of yellow fe\-er

patients." It may, however, be worth while to state

that the mosquito-bite which killed him was inflicted,

not experimentally, but by a " wild mosquito " in

the ward in which he was working (September 1900).

This was told to me in Panama in 1904 by Dr. T. C.

Lyster, who was actually with Lazear when the insect

bit him on the hand ; and Lazear then remarked, " I

wonder whether this creature is infected "—or words
to that effect. It was Dr. J. Carroll, who had been
previously, and experimentally, infected by mosqui-
toes fed on yellow-fever patients ; but he recovered.
Nevertheless, Lazear's case was almost as good as an
experimental one. The whole heroic story will be
found set forth in Dr. Howsird A. Kelly's" Walter
Reed and Yellow Fever " (The Norman, Remington
Company, Baltimore), and is given briefly in my
Memoirs, p. 425. Ronald Ross.

Life History of the Ephemeridae.

I HAVE been aisked by a French observer, M. A.

Gros of Marigny (Jura), France, if I can put him into

touch with entomologists interested in the Ephem-
eridae. M. Gros is the author of an illustrated

brochure, " Etudes sur les premiers etudes des
eph^m^res du Jura fran^ais," which deals mainly
with Ecdyonurus forcipula of Central Europe—not.

I believe, found in the rivers of the British Isles.

M. Gros Would prefer to correspond in French if

possible. He appears to have established some inter-

esting facts, which may help us in our endeavours
to transplant water-flies from one river to another.

So many causes are denuding our rivers of their

natural supplies of Ephemeridae, etc.. that it is most
important to introduce fly from other waters if

possible. It has been done, at least temporarily, in

a few instances. R. B. Marstox,
Editor, Fishing Gazette.

19 Adam Street, Strand,
London, W.C.2.
October 29.
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Natural History in Kinematography.

THE value of the kinematograph as a means
of obtaining permanent graphic records of

phases of animal movement, and of the various stages

of growth and change of form that go to make up the

>iorv of the life-historv of insects and other inverte-

Fui. I.—Imago of mayfly just emerged from sub-imago sta^e, showing .

cast skill, which is waterproof to enable it to escape from water.

brates, is, at long last, becoming more generally appre-

ciated ; while to find a British firm devoting its

energies entirely to the production of such films is an
encouraging sign of the growth of public interest in the

pictured story of animal life. The British Instruc-

tional Films Ltd., the firm in question, has

started the issue of a series of remarkably
interesting natural-history films under the

general title of " Secrets of Nature," which

we are glad to hear will be shown as part

of the regular programme at kinemato-

graph theatres in London and the provinces.

This is a step in the right direction, and

should help further to demonstrate the

importance of the kinematograph as a means
of popular instruction.

The subjects included in the series cover

a fairly wide range, and should appeal not

only to all who are interested in bird and

insect life, but also to the lover of the open

countryside and the wild life of field and

hedgerow, to the antiquary, and to the

angler. There is a wonderfully complete

film of the life-history of the Mayfly that

must have cost an infinite amount of

patience and care to obtain ; a reproduc-

tion of one of the pictures is given in 1 1.

Fig. I. This is appropriately followed by
a still more striking record of spring salmon-fishing

in Scotland amidst the most picturesque surroundings

(Fig. 2). In the latter film, use was made of the

ultra-rapid kinematograph camera to obtain for the

first time a complete record of fresh - run salmon
ascending the waterfalls and rapids in their journey

up stream to their spawning grounds. Hy means
ot the ultra-rapid camera it is possible to take

NO. 2821, VOL. I 12]

records at as much as eight to ten times the normal

speed, so that, given sufficient light for the extremely

short exposures entailed, a film may be obtained of

every phase of the swift rush and leap of the fish

;

movements too rapid for the eye to follow or

appreciate. These ultra-rapid records are projected

on to the screen at the normal rate at which kine-

matograph films are shown, namely, at sixteen pictures

a second, which enables the observer to follow clearly

every detail of movement ; and the lightning-like dart

and leap of the fish passes across the screen as a slow

and amazingly graceful series of movements.
Watching these perfect pictures, one cannot help

thinking of those early pioneers of chronological photo-

graphy, Marey and Muybridge, and of how much they

would have given to have had at their disposal such

apparatus for taking their records of trotting horses

and running men. There can be no doubt that this

latest development of the kinematograph will prove of

invaluable service in the critical analysis of movement.
During the past summer there have been taken in the

Zoological Society's Gardens at Regent's Park several

extremely interesting records with this apparatus,

including the movement of the long tongue of the

chamaeleon, the forked tongue of a python, and the

Barbary sheep descending the almost vertical sides of

the high rocks in their enclosure in the Mappin Terraces.

Another subject included in the series will un-

doubtedly arouse considerable interest, for it has an
historical as well as a biological aspect : that is the film

record of the story of Westminster Hall and its wonder-

ful roof. This film was taken under the direction of

Sir Frank Baincs, and shows not only the work of

restoration in progress, but also the actual cause of the

threatened danger to the venerable roof, the larvae of

the deathwatch beetle at work excavating its galleries

in the heart of the old oak beams (Fig. 3). The film

of the gallant little three-spincd stickleback engrossed

in the domestic duties of nest-building (P'ig. 4), entic-

ing the female to deposit her eggs therein, and then
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mount iiiK guard over the spawn, and later protecting

the newly-hatched fry from maraudinp visitors (Fig, 5),

Kit., t.
— Ijtrva of tlciithwalcli Iwclle eating into roof-timlien of

Westminster Halt.

is an ideal nature study subject which is bound to

rivet the attention of every boy who has the uood

fortune to see it. One can but hope that in

the near future this class of film may be-

come a regular feature in the programme of

the kinematograph theatres throughout the

countr)', and ultimately replace much of

the vulgar trash and sordid themes that at

present occupy far too prominent a place on

the bill.

The production of these natural - history-

films is by no means a simple matter, for if

they are to be of real educational value, not

only must the record show the subject clearly,

but also they should be taken by, or under

the direct supervision of, one who is thoroughly

conversant with the habits, characteristic

movements, and life-history of the creature,

so that no important phase is missed or

wrongly interpreted. This the British In-

structional Film Company appears fully to

have realised, their films having been taken

and edited by a band of acknowledged experts.

The actual taking of these records of animal
life calls for great technical skill and judg-

ment and for the exercise of untiring patience,

for the difficulties to be surmounted are

infinitely greater than in ordinary photo-
graphy. Hours of patient watching and
waiting have to be faced, and often when the

end seems in sight something will happen

;

the stock of film in the camera runs out, or

the sky becomes too overcast to permit of

sufficient light for the extremely short ex-

posures necessary, and the final stage is

missed—perhaps the last possible chance of

the season, and the whole of the work has to

be begun all over again the following year.
" Light, more light !

" is the constant ptayer
of the naturalist kinematographer, for he
must be able to obtain sixteen fully exposed
little film negatives per second if his record

is to give an approximately truthful screen

picture ; while to catch every stage in a
swift movement like the leap of a salmon or
the beat of an insect's wing, the sixteen

pictures may have to be quadrupled at least.

Although the photographic emulsion with which the
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celluloid film is coated is very fast, the need <

extremely short exposures renders it ncrr

employ lenses working at very large

or F.3, if suflirient light is to rea< 1

siquently, the depth of field that will be cr
;

,

when working close up to the subject, as o; . - ii.,

when recording the movements of small insects, will be
limited practically to a few inches, necessitating con-
stant most careful readjustment of the focus, should
the creature approach nearer to the camera or elect to
move further away ; while owing to the enormous
subsequent enlargement of the picture when projected
on the screen, every detail must be recorded on the
negative film with microscopic sharpness. Last, but
by no means least, the subject, if a bird or a mammal,
has to be accustomed to the presence, and the sound
when in operation, of the kinematograph camera ; this

often calls for considerable patience, for all wild
creatures are siistjicions of unfamiliar ohi<'rts or sonnd'^.

Fig. 5.—Nest completed, and female depositing spawn, while mxle guards the nest.

Even in captivity, this inborn mistrust and uneasiness

in the presence of an unfamiliar sight or sound is main-
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tained, and may result in agitated^ unnatural move-
ments, giving a totally false impression of the true

natural characteristics of the animal.

This has been demonstrated on several occasions in

making records of some of the shyer animals in the

collection of the Zoological Society of London. In

obtaining successful records of the rare and interesting

maned wolf of South America, the kinematograph
apparatus had to be set up again and again and the

mechanism run without any film, before the animal

could be induced to tolerate its presence or move about
in a natural manner. On the other hand, the anthropoid

apes, like children of the human race, are so intensely

curious and interested in what is going on, that they
will cease playing about in their normal fashion until

they have been permitted thoroughly to examine the

apparatus and satiate their curiosity.

We are indebted for the accompanying illustrations

to the directors of British Instructional Films Ltd.,

26-27 D'Arblay Street, Wardour Street, London, W.i.

Meteorological Perturbations of Sea-Level.

By Dr. A. T. Doodson.

IT is always understood that the predicted heights

of high and low tidal water do not take into

account the variations in the height of the sea due to

wind and to air-pressure, and that the errors due to

these causes may be of considerable magnitude. With
the large ships that are now in common use the margin

between sea-bottom and ship-bottom is small, and

since many of the largest ports in the world are situated

in comparatively shallow water, navigation, both in

channels and into dock, is carried on only with constant

reference to the state of the tide. A particular example

of the problem is that of loading a vessel in dock : how
much cargo must be left on the quay-side so as to leave

sufficient clearance for the vessel to get safely out of

dock ? The cargo so left has afterwards to be trans-

ported by lighter, with consequent increase of expense.

If the tide is lower than was expected there is increased

risk to the vessel, and if the tide is higher than was

expected needless expense has been caused through

leaving cargo to be transported by lighter. It is

therefore obvious that a forecast of the effects of wind

and air-pressure on sea-level and tides would be of very

great advantage to navigators in and near a port, and

for this reason much attention has recently been given

to the subject.

The effects of wind and air-pressure on sea-level are

also important factors for engineers engaged in the con-

struction of harbour works. Again, they are of im-

portance in connexion with geodetic surveys, since

sea-level is an obvious datum from which to take

measurements ; but it has been shown by the Ordnance

Survey (" Second Geodetic Levelling of England and

Wales," p. 34) that measurements by levelling gave

mean sea-level at Dunbar and Liverpool respectively

0-8 ft. and 0-4 ft. higher than at Newlyn. These

discrepancies cannot be attributed wholly to errors of

levelling, and there is reason to believe that part of

the explanation is connected with climatic causes.

Investigations as to the variation of sea-level with wind

and pressure have been made by Mr. H. L. P. Jolly,

of the Ordnance Survey, and are referred to below.

Most investigations on this subject have been con-

cerned with air-pressure and not with wind, the sea

being regarded as a negative water barometer ; the
" constant " for the barometer, however, varies much
from place to place, and even according to the numerical

method used in obtaining it. A British Association

Committee in 1896 reported that the effects of wind

and pressure were real, but no law could be established
;
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the methods of investigation, however, were faulty,

A successful reduction to law for both wind and pressure

in connexion with tides at Ymuiden was published by
Ortt in 1897, his method being to collect together

observations for given ranges of values of pressure,

wind direction, and strength. This method has been
used, in essence, by other continental workers. Prof.

R. Witting (Bulletin de la Societe de Geographic de
Finlande, Fennia, 39, No. 5, 1918) has elaborated a
method of comparing the gradients of the sea-level in

the Baltic Sea with the gradients of the pressure-

system over the sea ; this method is strictly in accord-
ance with theoretical considerations, but it requires

a large number of observing stations, and is most
confidently applied to narrow seas. His use of pressure

gradients instead of wind-strength and direction of

wind is very commendable, and was utilised by Mr.
Jolly in his investigations, leading to the simple
formula

^= k(B - B) -I- A(E - E) -f- /x(N - N),

where ^ is the meteorological disturbance of sea-level
;

B, E, N are the values of the local barometric pressure

and its gradients to the east and north respectively
;

bars denote means in the interval of time con-
sidered, and K, X, /A are constants determined from
observation.

This formula is valuable because it lends itself very
easily to numerical methods, and fairly accurate values

of the constants may be obtained from observations

extending over only a month, whereas an elaborate

method like Ortt's requires far more observations and
much more labour. It represents the perturbations

of mean sea-level with a fair degree of accuracy.

The formula has been used extensively at the Tidal
Institute at Liverpool, and has yielded some very
interesting results. It is easy to deduce from it the

direction of the most effective wind for raising sea-level

at the place considered, and this has been evaluated
from a month's observations at various places on the
British coast, the results being illustrated in Fig. i.

The arrows give the direction from which the most
effective winds blow, and the lengths of the arrows are

proportional to the effects for a given strength of

gradient in the most appropriate direction. Many
previous investigators dealing with the perturbations

of mean sea-level on the Continental coast of the North
Sea have found that the most effective winds for

raising sea-level there arc those which blow towards
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the shore, and conclusions have l)cen formulated that

the effect is due to the local wind blowing the water

towards the shore. This conclusion is not substantiated

by Fig. I, for the winds which raise sea-level on the

east coast of Britain are those which blow away from

the shore. A westerly wind therefore raises the water

of the whole of the North Sea in some degree or other,

and this effect must therefore be due to wind blowing

over a large area to the north of Scotland. The
direction of the most effective wind at Felixstowe has

a much larger northerly component than is present

at Dunbar. In other words, a northerly wind would
have little effect at Dunbar as compared with Felix-

stowe, the reason probably being that the sea becomes

«-v.Cbwl*'
J ~x, .'^

•V^

V

Iff-

\ Fio. I.—The most effective winds for raising iea-lcvel round tlic Briiisli Islet

shallower towards the south, agreeing with theoretical
conclusions that, apart from the effects of rotation,
wind operates more effectively in shallow water than
in deep water.

The Irish Sea gives some interesting results. It
would appear that from Newlyn northwards the most
effective wind has a large southerly component. Local
influences are far more marked at Newlyn and Cork
than at Holyhead and Belfast, while the effect of the
broadening out of the Irish Sea is shown slightly
at Holyhead and still more at Liverpool, where the
westerly component of the wind shows its influence,
and again the shallower water of the upper part of the
Irish Sea helps the effect.

Some of these conclusions could have been formulated
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roughly from qualitative statements in seamen
almanacs, but what gives value to the results deal

with above is that they are expressed quantitative!

Further, qualitative statements are liable to give n<

the most effective wind for a given wind-strength, b

that wind which has happened to give a storm-effect

The predominating factor in the above results is tl

southerly wind operating on the Atlantic water souv
of Ireland. This conclusion has been verified 1

Liverpool by applying an extension of the fom.
'

as to include Atlantic winds (south of Ireland) .

as local winds. The results show that, for a given wijj.

strength operating in the most favourable direction :

each case, the Atlantic wind has 50 per cent

effect than a local wind, in spite of the «.

Atlantic water lx;ing less favourable to wii

effects. Further, the most effective Atlanti

wind blows from the south and the most effecti\

local wind from almost due west.

When we correlate the pressure system at

a fixed time with the mean sea-level at a varial>l

time we find that the correlation between tl

sea-level at Liverpool and an easterly graditnt

of pressure, corresponding roughly to a soutli

wind, is greatest when the mean sea-level :

taken about fifteen hours later than the corr'

spending pressure gradient. The corresptjndii

time for Newhn is nine hours. For a norther!

gradient, however, the time difference for max
mum correlation with mean level at Liverpool

practically zero. These results are in conformit

with those just discussed, for we should expet i

a large time-interval for setting up the circula-

tion of water from the Atlantic and a small

time interval for effects generated in the Irish Sea.

It can be deduced, therefore, that the mo-*

favourable conditions for giving exceptional effect

on sea-level are those in which a south wind blow -

for some hours, filling the Irish Sea as a whoh
and then changes to the west—the. rapidity with

which the west wind operates is appanntlv

favourable to storm-effects.

The correlation between mean level at Li w -

pool and the fluctuation of the local atmospheri

pressure is greatest when the sea-level is taken

about three hours earlier than the pressure. For

{M Newl}Ti the time-advance is five hours. Thc><

results are of very great interest : the anticifwticr;

in mean sea-level of changes in barometric pressur-

is probably due to the different rates of travti

of disturbances through air and through water. Fern 1

(U.S. Coast Survey, Report, 1871, p. 93) in 187

1

noted that the changes in sea-level in Boston

Harbour, U.S.A., appeared to anticipate the

barometric pressure. Anticipation of coming storms,

according to Dr. Bell Dawson (Trans. Roy. Soc.

Canada, 1909, pp. 186-188), is also shown in tb<.

currents off Newfoundland ; a change in magnitude

and direction is noticeable some twelve hours before thi.

onset of a storm, and generally (with some exceptions)

the current sets more strongly towards the direction

from which the wind is about to blow. This pheno-

menon is regarded by the local fishermen as an unfailing

indication of bad weather. These anticipator}' effects

are worthy of fuller investigations.
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Current Topic

The Royal Swedish Academy of Sciences, Stock-

holm, has awarded the Nobel prize for physics for

1923 to Dr. R. A. Millikan, director of the Norman
Bridge Laboratory of Physics at the California

Institute of Technology, Pasadena, and the Nobel
prize for chemistry' for 1923 to Prof. F. Pregl, pro-

fessor of applied medical chemistry in the medical

faculty of the Karl Franzens University, Graz,

Austria. Dr. Millikan is best known for his work
on the determination of the absolute value of the

charge of the electron. Before his experiments

various measures had been made of this, by con-

densing a cloud on free electrons in a gas and observ-

ing how the cloud behaved. Millikan found that

it was possible to watch the single drops, and thus

discovered many inaccuracies to which the earlier

work was subject, and this enabled him to modify
it into a method of precision. In his final arrange-

ment, a small drop of oil or mercury was watched
in a microscope as it slowly fell under gravity or,

acquiring a charge, rose in an electric field. In this

way he could observe directly the atomic nature.

of electricity ; for if the speed of the drop ever

changed it would always change by a discrete amount
In the course of these experiments he worked out

the problem of the motion of a sphere in a viscous

fluid, and found under what conditions Stokes's law

is verified ; more recently he has made his work
throw light on the nature of the collision of a gas

molecule with a solid or liquid surface. It is a

fairly safe prediction that it will be long before

methods are devised which will give more accurate

values than Millikan 's for the electronic charge and
the associated constants. Only second in importance

is his very accurate determination of the quantum
by means of the photoelectric effect. His work
not only completely verified the Einstein theory,

but also showed that the " limiting potential " of

that theory is identical with the ordinary contact

potential. Since then Dr. Millikan has added a great

deal to our knowledge of the spectrum in the region

of very short waves.

The London School of Tropical Medicine, co-

operating with the New Zealand Government, has just

sent an expedition to Samoa to study the depopula-

tion of the Pacific from the medical point of view.

The expedition is led by Dr. Patrick Buxton, and will

probably be in Samoa about two years. It is proposed

to select a small island and try to exterminate Aedes

variegatus {psettdo sentellaris) , the particular mosquito

which carries filariasis : a majority of the natives are

infected with this disease. This large-scale experi-

ment should afford information about costs and
methods, and will be of value in many parts of the

world. An investigation of all biting insects will be

made, and the party is equipped to study the problems

of ventilation and temperature in various types of

house. An effort will be made to collect insects in

general, even those of no economic importance,

because it is presumed that a peculiar fauna still

exists in the virgin forests which cover the centres of

the islands, and that this fauna is in danger of being
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s and Events,

exterminated by enemies introduced from other

islands.

With the December issue the monthly publication

of the meteorological ocean charts ceases. The
information supplied on the back of these charts will

in future appear in a monthly magazine entitled the

Marine Observer which will be on sale by the Stationery

Office. The magazine will be supplied free to the

commanders of all ships on the list of regular observers

to the Meteorological Office. The face of the charts

for each month of the year, with information which is

of a permanent nature, have been printed in limited

numbers, and one set will, we understand, be supplied,

according to its trade, to each ship on the list of

regular observers, on request being made by the

commander. These charts of frequencies and normals

of the North Atlantic or East Indian Seas for each

month of the year may be purchased at one shilling

each from the Admiralty chart agents. The December
issue of the East Indian chart contains a useful index

to the information published on the back of the

charts from 1906 onwards.

The many friends of Sir Arthur Schuster will learn

with much regret that a few days ago he met with an
accident which may lead to the loss of sight of one of

his eyes. It appears that he was accidentally struck

by a golf-club while standing near a lady player, the
result being that his glasses were broken and a piece

of glass entered one of his eyes.

The selection committee of the Harrison Memorial
prize, which, in accordance with the trust deed,

consists of the presidents of the Chemical Society,

the Institute of Chemistry, the Society of Chemical
Industry, and the Pharmaceutical Society, will meet
shortly to consider the first award of the Harrison
Memorial prize. The prize, of the value of about
150/., is to be awarded to the chemist of either sex,

being a natural born British subject and not at the
time over thirty years of age, who, in the opinion
of the selection committee, during the previous five

years has conducted the most meritorious and promis-
ing original investigations in any branch of pure or
applied chemistry and published the results of those
investigations in a scientific periodical or periodicals.

Provided that in the opinion of the selection com-
mittee there is a candidate of sufficient distinction

to warrant an award of the prize, the first award is

to be made in December next. The selection com-
mittee is prepared to receive applications, nomina-
tions, or information as to candidates eligible for

the prize, which must be addressed to the president

of the Chemical Society, and should reach Burlington
House, Piccadilly, London, W.i, before December 10.

On November 14, Prof. R. A. Peters delivered his

inaugural lecture as Whitley professor of biochemistry
in the University of Oxford. Speaking of the inter-

change of teachers between Oxford and Cambridge,
which he thought was to the advantage of both
Universities, he directed attention to the fact that
Oxford had inclined to the synthetic and Cambridge
to the analytic aspect of biochemistry. The " steam-
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We liiiii iKiiii till liclfast Evening Telegraph of

October 24 that a new Naturalists' Field Club, styled

the " Route," has been founded for northern Antrim,

and lli.it ll is affiliated to the !',(lf;i-,t Ciuli. The
lati<! iiou iiinnhcrs 703 nuMuhcrN. ;iiid h;is been

dc \ iliM^c \\\\t> (Icruc iiiMi h mi-m,il profit

friiii: a.-^ > .iiious meeLiiigs ;ind cm nr-^ions .-is a second

uiuNtTsity for Belfast, it his the .idvantage of

retaining as advisers members wlio li;i\( watched and

fostered its progress for more than lilt\ \cars.

It is announced in Science that Mr. John D. Rocke-
feller, Jr., has given 100,000/. toward the endowment
fund of 400,000/. required by the New York Zoological

Society, and will contribute a further roo,ooo/. as soon

as the society raises another 200,000/. Mr. Edward S.

Harkness has given 20,000/. and the estate of Mrs.

Frederic Ferris Thompson 10,000/. For some time

the Society has been carrying educational, philan-

thropic, and civic burdens far beyond its financial

resources. Mr. Rockefeller's gift is without restric-

tions and the income becomes immediately available.

Notification is given by the Chemical Society that

apphcations for grants from the society's research

fund (made upon forms obtainable from the Assistant

Secretary, Burlington House, W.i) must be received

on or before Saturday, December i. The income
ari-sing from the donation of the Goldsmiths' Company
is to be more or less especially devoted to the en-

couragement of research in inorganic and metallurgical

chemistry ; the income from the Perkin memorial
fund is to be applied to investigations relating to
problems connected with the coal-tar and allied

industries.

The following officers have been elected by the
London Mathematical Society for the session 1923-
1924 :

—

President : Prof. W. H. Young ; Vice-

Presidents : Prof. L. N. G. Filon, Prof. H. Hilton,
and Prof. A. E. Jolliffe ; Treasurer : Dr. A. E.
Western ; Secretaries : Prof. G. H. Hardy and Prof.

G. N. Watson ; Other Members of the Council : Mr.

J. E. Campbell. Prof. A. L. Dixon, Miss H. P. Hudson,
Prof. G. B. Jeffery, Prof. A. E. H. Love, Mr. E. A.
MUne, Mr. L. J. Mordell, Mr. F. B. Pidduck, and
Mr. F. P. W^hite.

Viscount Long of Wraxall has accepted the
presidency of the forthcoming Empire Mining and
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Metailurgica) Congress to be J ' ' * -
' "

Empire Exhibition on June 3-'

Prince of Wa!< >rary presi liowmg
have arrepte<! uns to b« '.• vice-

presi' iie Congress: The SetreUtrs .r

the < the Secretary of State for 1 c
Sccri ' the I'riim* Minister

Austi iii-i .ii,.I \,'.^ f.Hindlaui;
. l..;. ;;igh

' "I"
1 British India ;

and li.. i,wi.. ..i.nwi wi n^ii.

.

- -' -tsofthe
seven convening bodies {v. !>er 22,

:

" 'is vice-presi'icnts au'l will preside
ith whirh thev are rr)ncern<»d.

I n I issues

Arts for October
Cantor Lectures b\

nicasurcniciits I

various publx .it

of

I con lain the three

•r^ on preci.se length

•!ot access to the
iional Physical

Laboratory, these lectures provide up-to-date in-

formation on til'- inctlinrU III iiv,,. tlw-rr. for ti^"" » -»•"'""

the ultimate s'

comparing the m.-i,i)iiu.ii \ si.uiii.uii- m use m Hunisir\"

with the ultimate standards. The instruments used
are almost all unique, and the accuracy attained with
them one-millionth of an inch. We are glad to note
that, as the result of work done by one of the staff

of the Laboratory, it is likely that gauges of th<-

accuracy of the Johansson gauges from Swetl

be made on a commercial scale in Great Bf*'

,wi |.r,,i .,- November 8 .iiim y, liie

Challenger Society and

On Thiir-'

sixth joiir

representaii\ es or \i.irnic iSiological Stations wais held
at Cambridge under the chairmanship of Prof. J.
Stanley Gardiner. The niectini,' was attended by more
than fifty representatives of \anoiis organisation.s.

Papers were read by Messrs. J. Barcroft, G. Bidder,

F. F. Blackman, H. G. Carter H M. Fox. J. Grav.
W. B. Hardy, H. G. Hopk liran. |. Piqur.

F. A. Potts', J. T. Saundci-^. <,,n. J. M." Wordie.
Special attention was paid to the problems of cold

storage. These meetings, which were inaugurated
and are assisted by the Development Commission, are

held periodically ai the variou.s marine laboratories

and elsewhere.

The opening meeting of the Tlhnninating Engineer-
ing Society on November 13 was. as usual, devoted to

reports of progress and exhibits' illustrating develop-
ments in lighting. Mr. Ga.ster, reviewing progress

during the vacation, alluded to the appointment of a

Committee on Illumination by the Department of

Scientific and Industrial Research, and mentioned
that the next technical session of the International

Illumination Commission is to be held in Geneva in

July next year. A conference dealing, among other

matters, with industrial lighting, is being arranged by
the International Labour Bureau of the League of

Nations in Geneva in the same month. Reference was
made to the newly-formed Association of Public

Lighting Engineers as an illustration of the growing
interest in illumination and the need of bringing the
aims of the Society before a wider circle of the public.
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This point was again emphasised in the report
presented by the Committee on Progress in Lamps and
Lighting AppHances, which described efforts being
made to effect standardisation of lamps and fittings.

Amongst other recent steps ten standard types of

lamps suitable for automobile headlights, meeting the
requirements of practically all British cars, have been
evolved. Mr. L. E. Buckell showed some of the very
large gas-filled electric lamps consuming 3000-4000
watts and other types with filaments specially designed
for projector work. A new feature was the process
for spraying bulbs with finely divided china clay

;

this gives a soft light and good diffusion, with an
absorption estimated not to exceed 7 per cent. The
sprayed surface is said to have good wearing properties,

and it is believed that these lamps will prove useful in

cases where they are unavoidably exposed to view in

the direct range of vision and yet it is desirable to
avoid glare. Miss Beatrice Irwin gave a demonstra-
tion of the colour filter system associated with her
name, a variety of lighting units consisting of cylinders
of hand-painted parchment paper in pleasing com-
binations of colours being shown.

Leaflet R. 58 received from Messrs. Newton and
Wright, Ltd., 471-3 Hornsey Road, N.19, describes
the " Harley " unit for dental radiology. The chief

feature of the apparatus is in the movements of the
X-ray tube, which is a very important feature in
practice. Flexibility is here combined usefully with
rigidity, and arrangements are made which allow of

stereoscopic radiographs being taken. The high-
tension transformer is oil - immersed, and when in

action one pole is earthed ; a separate transformer

with the necessary adjustments for the control of

the filament current of the Coolidge tube is supplied.

In order to vary the penetration of the X-rays, four

alternative voltages may be applied to the tube

terminals. This appears to be an ample margin for

the requirements of dental radiology.

Messrs. C. F, Casella and Co., Ltd., 49 and 50

Parliament Street, London, S.W.i, have issued a

new catalogue. No. 523, which contains particulars

and illustrations of a very wide range of surveying

and drawing instruments and appliances. Detailed

specifications are given of the more important instru-

ments manufactured by the firm. In the design of

several of these, many improvements are embodied,

which either give some additional facility to the user

or increase the accuracy or length of life of the instru-

ment. A notable addition to the list is the new
double-reading micrometer theodolite, which has been

designed for geodetic and exploration purposes where

accuracy of the highest order is desired. In this

instrument the diametrical points of the circle are

brought together in one field by an optical arrange-

ment. It is therefore possible to set the telescope

on the object, take the readings of the bubbles and

all four readings of the circle without moving from

the front of the instrument. The length of time

spent in taking a set of readings is thus considerably

reduced. This improvement is accompanied by a

reduction in the number of parts employed, and the

possibility of the instrument being put out of adjust-

ment is thereby diminished.

Our Astronomical Column.

Reinmuth's Comet, 1923B.—The following two
observations, both made at Konigstuhl, are now to
hand, the positions being referred to 1923-0 :

G.M.T. R.A. N. Decl.

Oct. 31'! gh 22-I"! l'' 15"' 11-36' 22° 26' 36-0'

Nov. 5 8 15-1 I 17 5090 19 47 23'2

Mr. Waterfield states, as the result of an unsuccess-
ful visual search, that the object is certainly fainter
than the nth magnitude. This faintness is probably
the reason of the delay in obtaining a third observation.

The November Leonids.—Mr, W. F. Denning
writes :

" Very stormy, unsettled weather prevailed
during the most of the period when the return of the
November meteors was expected, and it was not
possible to watch for the shower on several consecutive
nights. Mr. I. P. M. Prentice, of Stowmarket, en-
deavoured to obtain an early observation of the
shower on November 10. For that purpose he carried
out a long watch of the heavens commencing at
5.55 G.M.T. and ending at 17.55 G.M.T. He recorded
82 meteors though the sky was partly cloudy at times.
Six of the meteors seen were Leonids with a radiant
point apparently at i45°-f22°. If this position for
the racliant is confirmed it will indicate that the
Leonid radiant, similarly to that of the great Perseid
shower of August, is a movable position which
advances about i" per day. On November 11, Mr.
Prentice saw 35 meteors, but the sky became cloudy
before 14.50 G.M.T. and watching had to be dis-
continued. At 12.38 G.M.T. he saw a bright fireball

directed from a shower of Taurids. It would be

interesting to get another observation of this if other

observers happened to be looking for Leonids on the

night of November ii at about 12.38 G.M.T."

The Extrafocal Method of studying Magni-
tudes.—The advantages of this method are the

practical equalisation of the size of disc for different

magnitudes and elimination of the effect of peculi-

arities of images arising from defects in the objective.

The quantity measured is simply the density of the

image. Mr. Edward S. King (Proc. Nat. Acad.
Sciences, U.S.A., Oct. 1923) communicates the results

for 100 bright stars from Harvard observations. A
yellow screen and isochromatic plates were used,

thus giving photovisual magnitudes. The mean
excess of the resulting magnitudes over the photo-

metric ones is as follows : B - 002, Ao 000, F - 010,
G -0x5, K -016, M -020. The following colour-

indices were deduced : Bo - 023, Ao - 002, Fo
-fo-25. Go -f-o-88, Ko -|-i-28, M -|-i-87. These are

independent of visual observations.

A redi.scussion of the observations of Nova Aquil»,

1918, when near its maximum brilliance, gives colour-

index -0-I9, instead of -0-35, published earlier.

Mr. King also measured the colour-indices of the

planets by the same method. The values are

:

Venus -fo-9i. Mars +I-45, Jupiter -^0-96, Saturn

(without rings) -f-i-22, Uranus 074. These accord

well with the ruddy colour of Mars and the " sea-

green " of Uranus.
The paper also contains new formulae for the effect

of phase-angle on the magnitudes.

NO. 2821, VOL. 112]



770 NATURE [November 24. 1923

Research Items.

MVCENAAN ELEMI i HE NORTH iEoKAN.

—

Mr. Stanley Casson has contributed to the November
number of Man an interesting analysis of the traces of

intrusive Mycenaean culture in Macedonia and Thrace.

Mycenwan pottery is dcrive<l from nine mounds in the

Thermaic Gulf, mostly in the neighlxjurhood of

Salonika, and all but three on the seashore. All this

Mycena;an ware belongs, with one exception, to the

close of the third I^ate Minoan period. Mr. Casson's

conclusion is that probably Mycenaean imports were
purely local and were derive<l by trade along the sea

route from the south to the Thermaic Gulf. He
figures two rapiers from Grevena on the upper waters

of the Haliacmon and one from Karaglari in the

Central Bulgarian Plain which belong to the type of

Mycensean rapier common in the last two Minoan
periods. The former appears to have passed up the

Vardar Valley or by way of Thessaly ; the latter along
the Struma. East of the Struma no traces of Mycenjean
culture are recorded along the European shore, and
Mycena?an traders appear to have had no port of call

between Salonika and Troy.

Climate and the Nasal Index.—At the Inter-

national Medical Congress held in London in 191 3,

Prof. Arthur Thomson read a preliminary com-
munication on " The Correlation of Isotherms with
Variations in the Nasal Index," in which it was
suggested as a result of a survey of the nasal indices

of the inhabitants of America that the greatest nose-
width was to be found near the " heat-equator," and
that a narrowing was to be found in passing north
and south to Baffin's Bay and Tierra del Fuego. A
joint paper by Prof. Thomson and Mr. L. H. Dudley
Buxton which appears in vol. liii., pt. i. of the
Journal of the Royal Anthropological Institute, gives
the results of an extended investigation on these lines,

from which it would appear that in fact a platyrrhine
nasal index is associated with a hot moist climate and
a leptorrhine nasal index with a cold dry climate ;

the mtermediate conditions being associated with hot
dry and cold moist climates. Both on the living

(males) and on crania there is a positive correlation
between nasal index and temperature. The same
applies to nasal index and relative humidity in the
livmg, but in crania the correlation is small. The
result of the application of this line of investigation
to prehistoric skulls is interesting. The platyrrhine
character of the Grimaldi skulls would assign them to
a warm Mousterian period ; but the skull from La
Chapelle aux Saints, being platyrrhine, should belong
to a warm period, whereas it is usually assigned to a
cold Mousterian period.

Freudian Psychology and Evolution Theory.—In the Transactions of the Croydon Natural History
Society (vol. ix. pt. 3) there is an interesting article
by Mr. C. C. Fagg on the " Significance of the Freudian
Psychology for the Evolution Theory." The article
consists of three parts. In the first the author out-
lines the discoveries of Freud, in the second he sketches
the salient features of the evolution theory, and in the
third he attempts to interpret the second in the light
of the first. The paper is interesting as an indication
of a scientific attitude of mind towards the Freudian
theory. That theory has suffered almost equally
from the uncritical assimilation of all its tenets by
enthusiastic supporters and from the still more un-
critical attacks of those who found its doctrines un-
palatable. Mr. Fagg relates certain aspects of it to
phenomena well known in the biological sciences. He
interprets the stalk of the fixed infusorian as of the
nature of a neurotic s>Tnptom ; some amoeboid forms
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reacted to fear, as in the case of the foraminifera, b\
putting on a coat of armour noade of carbonate of •" •

or silica, a compromise formation which put a

to their evolutionary possibilities ; only tnose
boid forms which retained their mobility and pla-
in the face of danger were able to bridge the gu.:

metazoic life. He nolds that there are many instances
from palaeontology to show how. in reacting to fear

of environmental dangers, races have sold their souls,

so to speak, for some measure of security. He
believes that a consideration of some of the fii-

of Freud would do much to help in the aggra
question of the inheritance of acquired cnaract<;rs.

He hopes that by an extension of our knowledge along
the lines indicated by psycho-analysis we may some
day be able to make a world fit for children to live in,

a family and social environment in which super-
babies may develop into super-men.

Cattle Feeding.—The idea which appears to have
suggested the investigation recorded in " Under-
Nutrition in Steers," by F. G. Benedict and E. G.
Ritzman (Carnegie Institution of VVashingfton), is that
it might iDe economically advantageous to underfeed
cattle during the winter, when feeding stuffs are
scarce and dear, if it could be demonstrated that a
prolonged period of semi-starvation did not inflict on
the animals any permanent disturbance of their

internal economy such as would hinder their fattening
in the succeeding summer. For the purpose of the
investigation 14 steers in all were intensively studied,

12 of them during the year November 1918 to
November 1919, and 2 during the succeeding year.

For the first fortnight the ration aimed at bare main-
tenance, for the next six months at approximately
half maintenance, after which a full fattening ration

was given. It was found that although during the
six months on half maintenance the animals lost

approximately 25 per cent, of their original live weight,

they soon regained this when given a full ration, after

which they fattened normally, and, when slaughtered,
produced saleable beef. Thus the absence of per-

manent ill effects of prolonged and severe under-
nutrition is clearly demonstrated, but it is unfortunate
that the authors were prevented from considering the
economic results of their investigation. In the
absence of any economic discussion it cannot fail to

strike the British reader that the investigation loses

much of its importance. Under-nutrition of store

cattle during the winter is a common phenomenon in

the pastoral districts of the west of England, and when
practised on young animals is supposed to be re-

sponsible for many of the shortcomings of stores which
are transported to the Midlands and the Eastern
Counties for subsequent fattening. The publication

contains, however, clear descriptions of many very
ingenious instruments used in the determination of

the digestibility of the feeding stuflfs and in the
measurement of gaseous metabolism. Many British

experimenters w^ould profit by studying the discussion

of the accuracy of live weight measurements on which
they are apt to place implicit confidence.

Plant Propagation.—Mr. C. T. Musgrave has an
interesting note in the Journal of the Royal Horti-

cultural SocietA", volume 48, parts 2 and 3, issued

September 1923, under the title " Methods of

Propagation in an Amateur's Garden," which again
directs attention to the numerous problems that
immediately arise when the empirical data, alone
available in this subject, are passed under review.

Mr. Musgrave distinguishes between hardwood cuttings
of woody perenniak, which have ceased growth for
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the year, and soft cuttings, among which he dis-

tinguishes again between truly soft herbaceous plants,

such as the geranium, and the " lirmwood " cutting
of a shrub such as Escallonia. For firmwood cuttings
he agrees with the practice of using a side shoot, torn
from the parent stem with a downward pull so that
a little " heel " of the main stem is left attached to it.

Such " heeled " cuttings are described as almost
invariably easy to strike. Fuchsia, on the other
hand, strikes better if a piece of stem is cut off just

below a node, rather than from a side shoot broken
off with a " heel "

; clematis again, for some puzzling
reason, always roots best if cut about an inch below
a node. The author points out that the layering
method so frequently adopted with carnations is

also very successful with rhododendrons, hardy
azaleas, and other hardy shrubs.

Assimilating Tissue in the Plant.—As first part
of vol. iv. of the Handbuch der Pflangenanatomie,
edited by K. Linsbauer (Berlin : Gebriider Bom-
traeger, 1923), there has appeared a review of the
assimilating tissues by Fritz Jiirgen Meyer. A full

bibliography and index appears with the review. The
various forms of assimilating tissue are fully de-
scribed, palisade and spongy tissue, arm palisade,
assimilating epidermis and bundle-sheath, etc., and a
resume given of the various views as to the develop-
ment from special assimilating tissues. The con-
clusion seems to be that we have not yet escaped
from a somewhat barren controversy as to the relative

importance of alternative teleological explanations
based upon its assumed functional activity. The
main protagonists have been Stahl and Haberlandt.
Stahl argued that the palisade system was the ideal

system for strong light, the spongy for weak light,

hence the relative proportions of these tissues in sun
and shade leaves. That light exerts an important
influence is supported by the recent experiments of

r.iese, which show the walls of the palisade cells

adopting a different angle when developing in a
radiation that comes in different directions. Haber-
landt, on the other hand, developed as explanatory
principles two adaptational requirements—(i) an in-

crease of cell surface, his main clue to the structure

of palisade and arm-palisade tissue ; (2) an increase

of length in the direction along which assimilates

move in the cell, an important guide to the inter-

pretation of spongy parenchyma. Other authors,

notably Areschoug and Rywosch, have argued stoutly

for the importance of transpiration and the moisture
conditions of the leaf, finding various reasons why
different types of tissue are best suited to certain

moisture conditions. All these views are usefully and
critically reviewed in this monograph.

Indian Agricultural Statistics.—The agri-

cultural statistics of India for the year 1920-21 have
been published in two volumes by the Department of

"tatistics, Calcutta ; the first volume deals with
ritish India and the second with certain Indian

states. Among a mass of valuable returns dealing
with acreage cultivated, areas under irrigation, extent
of different crops and live-stocks, and harvest prices,

it may he noted that the total area sown with crops in

British India in 1920-21 was 5 per cent, less than the
previous year, and represented 34 per cent, of the
total land area. Owing to the fact that some areas
are sown more than once in the year, the gross sown
area really amounts to rather more than this figure.

In the native states the sown area was about 40 per
cent, of the total land area. Food crops accounted
for 82 and 77 per cent, respectively of these two
totals. The irrigated area in British India remained
practically constant, while in the native states there
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was a slight increase. The area under cotton showed
a decrease of 9 per cent., and the area under oil seeds,

2 per cent. The rainfall was above normal in Bengal
and Assam and much of Burma, defective in the

United Provinces, Rajputana, and Bombay, and
especially so in the Punjab, Sind, and Central India,

but excessive in Madras.

' Australian Notonectid^ .—The Australian water-
bugs of the family Notonectidae form the subject of

a contribution by Mr. Herbert M. Hale to the Records
of the South Australian Museum, vol. ii. No. 3, June
1923. The predominant genus is Anisops, which has
eight species ; nothing previously appears to have
been known concerning its life-history. Mr. Hale has
been able to fill this gap to some extent in describing

the biology and metamorphoses of the commonest
species, A. hyperion, which occurs in both running
and stagnant water. It was reared upon mosquito
larvae and pupae, which were eagerly devoured, an
average of 200 being consumed by each isolated

nymph in less than four weeks. Among other genera,

Notonecta and Plea are each represented by a single

species and there is but one member of the family

Corixidae

—

Porocorixa hirtifrons.

Recent Shells from Java.—This first instalment

of what promises to be an important catalogue of the
" Recent Shells from Java " contains an enumeration
of the Gastropoda by Dr. C. H. Oostingh. The work,
written in English, is founded on a collection, chiefly

of marine shells from Java, which is kept in the
Geological Museum of the Agricultural High School at

Wageningen (Holland), and of this by far the greater

part was made by Prof. J. van Baren. An exact
knowledge of the recent moUuscan fauna being of

much importance for the study of the Upper Tertiary

fauna of Java, the author has approached the subject

in some detail. That is to say, a copious synonymy,
and notes of its distribution in the western Pacific

generally, with geological occurrences where known,
are given with each species, while there is a very good
phototype plate of some of the forms.

The Glaciation of North-eastern Ireland.—
Major A. R. Dwerryhouse contributes a remarkable
paper. on this subject to the Quarterly Journal of the
Geological Society of London, vol. 79, p. 352 (Sept.

1923). The area covered is a wide one, from Tort
Head to Slieve Gallion, thence across the wild moor-
land of central Tyrone ; then away to the east coast

again across Lough Neagh, and down to the narrow
inlet of Carlingford Lough. The author recognises

this inlet as a true fjord excavated by glacier-ice

during the later phase, when the ice-flow from the

north-west dominated that from the Irish Sea. Good
use is made of the presence of pebbles from Ailsa

Craig in inland districts, and the course of the Scottish

ice (Firth of Clyde glacier) across the country during
the earlier phase is strikingly shown upon tne maps
(p. 419, etc.). The careful work of years is embodied
in this paper of seventy pages, and we can only regret

that space has not allowed of the description of the
picturesque scenic features added by clrift-mounds

and eskers to the floors of valleys or the barren surface

of the moors. Special attention is paid to the gravel-

terraces deposited in ice-dammed lakes, and to the
dry gaps as records of overflow-channels throughout
the district. It is pointed out that the recognition

of the true nature of these channels in north-eastern
Ireland dates from the work of the Geological Survey
in 1904. Here, as elsewhere in Ireland, Mr. G. W.
Lamplugh laid the foundations of a very marked
advance.
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The Water Supply or Nyasaland.—There exist

in Nyasaland large tracts of fertile land which are
deficient in water supply. If this defect could be
remedied these areas would be available for settle-

ment by natives or Europeans. In Water Supply
Paper No. i, issued as a supplement to the Nyasaland
Government Gazette of June 30, Dr. F. Dixey considers
the possibilities offered by underground water. The
rainiall of Nyasaland varies from 30 to 80 inches a
year, but the long dry season which follows the rainy
season leads to ^eat evaporation of surface water.
In consequence, m any improvement of the supply,
resource must be had chiefly to underground supplies.

The granites, gneisses, and schists of the country
are not too favourable in this respect, but in the
Shire valley there are extensive alluvial deposits and,
west of the Shire river, sandstone and shales overlie

the crvstalline rocks. It is in the last-named rocks
that the problem is most difficult of solution. Dr.
Dixey compares the conditions with those obtaining
in Southern Rhodesia, where at shallow depths an
appreciable supply of water is obtained from percola-
tion in joints and fissures. He believes also that a
certain supply may be obtained from shallow depres-
sions, known as " pans " or " vleys," which indicate
a considerable depth of weathered rock. In areas
unfavourable for wells, the construction of im-
permeable collecting slopes and storage tanks is

recommended. On such a slope a rainfall of 20 inches
should yield 450,000 gallons per acre.

Variability of Tropical Climates.—A series of
articles have appeared in the issues of the Meteoro-
logical Magazine for July, August, and September by
Dr. Stephen S. Visher (Chicago) on the above subject.
The opinion is held that the general emphasis upon
uniformity in the tropics is misleading, and attention
is directed to the variations of temperature and wind,
while rainfall in lower latitudes is shown to be more
variable on the average than the rainfall of higher
latitudes. For seasonal range of temperature, amongst
many other places. Hong Kong in latitude 22° N. with
a range of 20° F, is compared with Glasgow in latitude
56° N. with a range of 12° F. It is pointed out that
the latitude of Switzerland receives much more heat
from the sun on June 21 than the equator, for the
sun at that time is about equally vertical in the two
places, while in Switzerland the days are about
4 hours longer. Cold snaps are shown to occur
commonly in the tropics from various causes. With
respect to variability of rainfall, comparison is made
between the wettest and driest years in tropical
regions and those in higher latitudes. The wettest
years out of the tropics seldom exceed more than
double the rain of the driest years, while in the tropics
the variation of range is much greater. An important
factor in these comparisons is the length of the period
dealt with ; this is recognised by the author. The
total rainfall in wettest years is very much larger in
tropical regions than in higher latitudes. The
erratic nature of cyclonic storms in different parts of
the world is referred to, and for frequency and
violence the extremes are said to be greatest in low
latitudes.

Atomic Weight of Boron.—We have received a
copy of vol. 59, No. 2 of the Proceedings of the
American Academy of Arts and Sciences, which
contains a paper by Baxter and Scott on a revision
of the atomic weight of boron. Taking silver as
107-88, these workers find that boron is 10-82 from
analyses of the trichloride and tribromide of boron.
Improved methods for the fractional distillation in
vacuum of boron haUdes are also described.

Synthesis of Lecithin.— Dr. A. Grfin .nii

R. Limp&cher reported to the conf^ress of Ger
chemists, recently held at Jena, that older dp

;

tions, which had been taken for artificial le*

:

were nothing but choline salts of glycero-phoep
acid. True lecithin is obtained oy the acti<

diglycerides upon phosphoric anhydride, and
sequent action of choline bicarbonate. The pur

product has all the physical and chemical properties
of the lecithin prepared from seeds, egg-yolk, and
the substance of nerves and brain. Optically active
lecithins are also obtainable in this way ; the
kephalines can be prepared from diglyceride, phos-
phoric anhydride, and colamine.

Nitrogen Content of Wheat Grain.—The
importance of a high nitrogen content of the whr-nt

grain has led Olson (Journ. Agric. Res. xxiv.,

to attempt to ascertain whether this can be van-
alteration in the controllable conditions in the en-.

ment of the wheat plant. The nitrogen c<<

seemed to be increased by widening the di-'

between the drills when no irrigation was ap,
but under irrigation in another district this effect w.i-

not obtained. On the other hand, irrigation per se

exerted no influence in either direction. As mat
approached, the nitrogen in the plant moved to

the grain, though the actual percentage in the 1 tin 1

decreased, apparently owing to the more rapid in-

filling of carbohydrates. It would appear that !
"••'-

quantities of water are required to move the :

genous matter than the non-nitrogenous into ;..

grains, and accordingly an ample supply of water
should prove beneficial to high rather than to low
nitrogen content, which rather contradicts the findings

with regard to irrigation. Phosphorus and nitrogen
were found to enter the grain simultaneously, thus
corroborating the results of other investigators.

Lead and Plants.—The application of radio-

active isotopes as indicators, mainly by Hevesy and
Paneth, has proved to be a powerful method of

attacking many physico-chemical problems that do
not readily lend themselves to direct methods. A
further interesting application of this method i-

given in the current issue of the Biochemical J
(vol. xvii. pp. 439-445, 1923) by Prof. W
(Copenhagen), who has investigated the " Absorption
and Translocation of Lead by Plants." Specimens
of Vicia Faba (horse-bean) were immersed in lead

nitrate solutions of different concentrations contain-

ing thorium B (isotope of lead) as an indicator, and
after ignition of the various parts of the plant their

lead content could be found by radioactive measure-
ment of the ash. Quantitative results have been
obtained using solutions varying in concentration
as much as from lo"* N. to 10-' N. In 24 hours the

root of the plant absorbed in the former case 60 p>er

cent, of the lead contained in 200 c.c. of the solution,

whereas in the latter case only 0-3 per cent, was
absorbed. The amount of lead passing into the stem
and leaves is less than i/io per cent., and does not
vary greatly with the solution concentration, indicat-

ing that most of the assimilated lead is bound to the

root, and experiments on displacement show that it

is associated in the form of a dissociable but not
readily soluble salt, and not in combination with
carbon. Whereas a lO"^ N. solution of a lead salt

produces toxic effects on the plant even after 24 hours,

more dilute solutions do not. Experiments on the

kinetic displacement of assimilated ions by other ions

are described in conne.xion with the phenomenon of
" antagonism," according to which certain ions have
the capacity of inhibiting the toxicity produced by
others.
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Cohesion and Molecular Forces.

T N opening a joint discussion on cohesion and mole-
-•^ cular forces between Sections A, B, and G of the
British Association at its recent meeting at Liverpool,
Sir Wilham Bragg emphasised the change of point of

view which the analysis of crystal structure by
X-rays has brought about. The older view, in which
atoms and molecules were pictured as centres of

force exerted in all directions, and governed by some
power law of the distance between them, has had
some measure of success in explaining the principal

features of surface tension and some of the departures
from perfection in a gas. But in a solid, except
possibly in the case of polar compounds, no satis-

factory results have accrued. On the newer view we
consider, not the aggregate, but the individual, atom
or molecule.

It appears to be necessary to say that the very
strong forces between atom and atom, molecule and
molecule, are limited in their effective range of action
to distances much smaller than we have hitherto
supposed. Small, it may even be, compared to the
distances between the centres of atoms as they lie

side by side in a crystal. A crystal conforms so

exactly to rules respecting its angular dimensions
that it seems impossible to imagine its form to be
merely the result of an average of tendencies. The
forces of adjustment cannot, therefore, be thought
of as a force between two points each representing
one of the molecules. On the contrary, it is nearer
the truth to think that the adjustment is made so as

to bring together certain points on one molecule and
certain points on the other. In considering, there-

fore, the binding of the individual molecules of a
solid, the analogy of the electrostatic attraction of

two charged spheres is imperfect, and should be
replaced by that of two members of a girder structure

adjusted until the rivets can be dropped into the holes

brought into true alignment. This is seen well in

the recent work by Muller and Shearer, and by Piper
and Grindley on the structure of the organic fatty

acids and their salts. There is no doubt that the
ultimate flakes of the crystals of these fatty acids

are the monomolecular films investigated by Lang-
muir and by Adam, and it would appear that in

passing from one acid to a homologue of greater

molecular weight, each addition in thickness of the

ultimate flake is made in complete independence of

the previous length, as if the only thing that mattered
was the nature of the attachment of one carbon atom
to the next. There is no influence of the ends upon
the atoms in the middle. Again, we have the forces

different at different parts of the atomic surface, as

in the case of bismuth and its homologues, in which
the atom is attached to three neighbours on one side

by bonds differing from those which attach it to its

three neighbours on the other.

With regard to the nature of these binding forces

three types may be recognised. First, there is the

effect set up by the sharing of a pair of electrons by
two contiguous atoms, leading to strong and directed

attachment. Next, there arc actions of a different

and generally weaker type manifested in the binding
of molecule to molecule in a crystal. We may be
sure that this type plays an important part in metals
and alloys. Lastly, there are the pure electro-

statical central actions. In the case of the polar
crystal Born and Land^ have made some progress in

calculating the effect of this.

One well-known fact in crystal growth is that the
faces have different rates of growth, indicating that
there may be great differences in the ease with which
molecules slip into their places. Into this the
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element of time may enter, because a molecule may
come nearly into its right place and be held there
sufficiently long to get settled in by thermal agitation
or otherwise. We may suppose that the formation
of the crystal begins correctly enough, but that
errors of adjustment creep in until the surface
becomes somewhat disordered, and the growth ceases
because fresh molecules cannot find their proper
places to slip into. Without a more detailed knowledge
of the active forces localised at various points of atoms
and molecules we cannot build up a complete theory
of cohesion.

Dr. Rosenhain, who followed, dealt with the simple
monatomic bodies—the metals—in which the develop-
ment of strength and ductility is so pronounced.
In his opinion it has now become possible to sketch
certain principles from which a general theory of the
nature of alloys may arise. The first is that the
atoms of two metals in solid solution are built on a
simple space lattice, the atoms of the solute metal
taking the places of a corresponding number of atoms
of the solvent metal, the lattice remaining essentially
unaltered. The presence of a " stranger " atom
produces a certain amount of distortion which is

responsible for the changes in the hardness, strength,
melting point, and other properties of the metal. The
second principle is that the inter-atomic distance
through which interatomic cohesion is appreciable
is strictly limited. When increased by any means

—

thermal expansion, mechanical stress, or " stranger "

atoms—a limit is soon reached when the lattice

breaks down suddenly with the formation of another
phase. On heating, such a change is simply melting

;

on straining, it is the breakdown of elastic behaviour ;

and on alloying, we have the limit of solid solubility
resulting in the formation of crystals of a new type.
In many metals cohesion phenomena are complicated
by the occurrence of intra-crystalline slip, which
results in plastic deformation under stress by the
process of slip along certain planes within the crystal.
At the surface of slip there must be a rapid exchange
of partners without loss of continuity of bonding.
It is interesting that the phenomenon is confined to
metals crystallising in the two most symmetrical
systems, in which, presumably, the distribution of
atoms is sufficiently uniform to permit the passing on
of bonds to take place.
The mechanism of ductility by means of slip is

intimately connected with diffusion in solid cnk-'stals.

In Dr. Rosenhain's opinion the process of diffusion of
one metal into another, the structure of which is

already that of closely packed lattices, may be due
to movement or slip of atoms in rows, the requisite
stress, which at high temperatures need not be great,
being provided by the lattice distortion arising from
a concentration of " stranger " atoms in a solid
solution of non-uniform concentration. On this
view ductile metals should allow diffusion far more
readily than brittle. It is well known that brittle
metals, like antimony and bismuth, show, no appreci-
able diffusion until quite near the melting point.
Moreover, it is known that nickel and copper—two
very similar atoms—exhibit extremely slow diffusion
as compareti with zinc and copper. This fits with the
above view and is at the same time not to be expected
on the view that metallic diffusion is a kinetic
phenomenon similar to that of liquids and gases. On
the same principles, a crude picture of the constitution
of an amorplious solid fitting the facts in a general
way may also be formed.
With refjard to the method of binding of two

crystal lattice systems growing towards one another,
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one is 8tru< fact that the jun«
•

• vstal

to crystal i - y:ion of weaknesK, i fact

the strong. tal aggregiiit;. Metals,

when forcil cold, normally break

through the crystal i ;ili>iu: tin- juintions

There are a large "t (\i.<-i:iiiriit.il i.uts

supporting the view mat the gap between two
adjacent kittices is bridged by a region of irregularly

arrangi ' • n stituting a layer of amorphous
materi. strength.

FinallN, "'.,.. nlul solnfions wf find that the

interatomic <lisl. 111! I ., ilniii!:Ii \.n\in!i ;i t-w percent..

arc roughly con i.n! : ! i.imm.I mtermetailic

coinponnds the mti : are .sometimes
greatlv reduced. I i i, the distance

IS of ill!' niilcr i»f
1

I'lii in the com|X)und
Cu.Al,, .iliinuniuni .: timiifl witli a centre

distance ot (mi1\ :.-.\z .\.\ . In tin> i .isc, therefore,

the nature ot tin- inter. itoniK liindiiif,' imisl In- (juite

(liderrnt, ;iiul tlii^ probalilx' constitute-- the real

(lilleifiuc lie(v\een a ((uuixjuihI and a sohd sohilion.

I "I \..\.( .riihtli. who followed, pointed out that while
.it tii-^i smht tlie (orrelation of data on the breaking
strenL'ths ot inat( ri.iK with the magnitude of cohesive
fon e^ (len\((l 1>\ ]ili\Mcal method should be com-
par.itively simpU', this is f.ir frnui liein^ the case. One
reasMii for this is that the majority of structural

metals are ductile, so that under ordinary stress

systems, which almost m variably comprise shearing
stresses, the primary failure of the specimen does
not involve atonin separation at all but is a failure

in shear. Kow the mode of collapse of a space-lattice

in shear is a subject which has been studied very
little by physicists, so that practically no information
from the point of view of molecular cohesion is avail-

able to engineers.

In the case of certain materials, for example,
glass, stone, and hard steel, which exhibit brittle

u"actures running perpendicular to the direction of

the greatest tensile stress, some progress in the subject
has been made. Calculations show that in such
cases the obser\'ed tensile strength is only a small
fraction of the calculated molecular tenacity. This
discrepancy may be avoided if one assumes the
existence of minute cracks in the material fracture
being due to the very severe concentration of stress

at the comers of the cracks. A formula may be
developed which gives results of the right order of

magii ' 'he radius of the corners of the crac v.

is taK •> or three molecular 8paciii|[s. The;
is another type of fracture obtainetl with briti

materials, namely, cracks running obliquely to t

principal stresses, the best known cas<r
'

rushing fracture obtained by simple c>

Ihjs may be treated in a somewhat simii.u ni.m!

by the assumption of a large number of minu
cracks oriented at ran<lom in the material.

With regard to the hieakdown of ductile metiil

Dr. Griffith and Mr. L<jekiipei.scr have worked o'

a theory of plastic strain in which the conclusion
reached that plastir strain i.s simply the extern
manifestation of pi i,'es occurring within the

material. This vii elf is not new, hut th-

novelty arises from the fact that ded'

made regarding tlie number and nature of ;

phases concerned in the The qucbiiuu an
whether it is likely on

j
grounds that ph.t

changes can occur as a rci>ult of the application of

shear stress ;
given that this is so, the evidenc«»

more in favour of a resultant change in r-

'

orientation of the atoms than of their configur,

I'rof. Lindemann considered that the ..

made by previous speakers that atoms o:

are either bonded together, ornot Iwnded, Is pi ema 1 1.

and cited the fact that fairlv definite evidence f

intramolecular attraction without definite bonds
to be found in the Sutherland correction to t:

temperature coefficient of the viscosity of gase

derived by assuming mutual attraction of molecul
and verified experimentally.

Prof. R. W. Wood mentioned an interesti:

experiment reiiuiring explanation. A crystal of ro

salt placed in hot water can be immediately bent !

the fingers, and remains deformed when removed frci

the water. The range of temperature over whi'

this has been observed is small and the phenomena
does not occur in the case of immersion in hot oil.

To sum up, the discussion brought out clearly the

fact that we are still only at the beginning of a com-
plete explanation of the general phenomena, and
there was point in the somewhat facetious remarl:

of Sir Oliver Lodge that it was an extraordinary^ fa

that, after all these years, three important sectio:

of the British Association should be gathered togeth-

to discuss why, when one end of a stick is raised froiu

a table, the rest of it also comes up.

Paris Meeting of the International Council for the Exploration of the Sea.

TPHE sixteenth annual meeting of the International
•• Council for the Exploration of the Sea was held

in Paris, on the invitation of the French Government,
on October 1-5. By the courtesy of the Administra-
tive Council, accommodation was provided for the
Council in the Inslitut Oc^anographique, founded
by the late Prince Albert of Monaco. The following
countries, members of the Council, were represented :

Belgium, Denmark, Esthonia (for the first time),
Finland, France, Great Britain, Holland, Norway,
Portugal and Sweden. Representatives of the Irish
Free State attended as visitors.

The usual committees and sections for hydrography,
f)lankton, statistics, herring, plaice, cod and haddock,
imnology, the Baltic Sea and the Atlantic Slope were
assembled, and a new committee, named the North
Atlantic Committee, was formed.

It is important to observe that all committees and
sections are now instructed to formulate precise
programmes of work, allotting to each countrv con-
cerned a definite part in the programme, which it

undertakes to perform. Each country' is called upon
afterwards to report to the Council on the work it has

NO. 2821, VOL, 112]

carried out in accordance with these undertaking-
and the effect of these reports is embodied in a genera;

progress report subinittcvl to the Council at each

meeting. The tendency to present excellent but un-

realisable recommendations is thus discouraged.

For the most part the committees reafl&rmed their

existing programmes m respect of which generall\

satisfactory progress wa^ reported. It will be

observed that there are three committees for tie

study of particular fishes. The Plaice Committee,
the recommendations of which for the protection of

the plaice fisheries were adopted by the Council in

1922, and are now under the consideration of the

participating Governments, is chiefly engaged in

watching developments and checkin-.; its own con-

clusions.

The intensive investigations of the plaice having
thus come to a pause, the study of the herring, cod
and haddock is being vigorously prosecuted, in accord-

ance with comprehensive practical programmes
adopted in 1021, and afterwards modified in the light

of experience. I'nfortunately, owing to the difi&culties

of the time, many of the countries concerned are
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inadequately equipped for work at sea, and the bulk
of the sea work falls on England and Scotland. It is

particularly regrettable that Norway, to which, in

the person of Dr. Einar Lea, is entrusted the leader-

ship of the herring investigations, has not yet been
able again to equip a ship for deep-sea research. The
herring investigations at their present stage involve,

to a considerable extent, the application to the
investigation of North Sea herrings of the methods
employed by Hjort and Lea in their investigations

of the Norwegian herrings. With a view to the
standardisation of these methods, English and
Scottish naturalists are studying under Hjort and
Lea at Christiania.

The Cod and Haddock Committee is under the
convenership of Dr. E. S. Russell ; but the work of

direction is divided between England and Scotland,

the latter being responsible, through Dr. Bowman, for

dealing with haddock material and the former with
cod.
The proposal to form a North Atlantic Committee

was approved after a lengthy debate in a special

committee of the whole Council. On one hand it

was felt that the committees were already danger-
ously numerous, that the fishes which would come
under examination by the North Atlantic Committee
were mainly those actually being investigated by
other committees, and that a further extension of

the principle of geographical division of work already
accepted in the formation of the Committee of the
Atlantic Slope and the Baltic Committee created the

xisk of redundancy unless it could be shown that the

area to be studied was, in respect of some at least of

its features, self-contained, and presented phenomena
peculiar to itself. It was more particularly on the
last-named ground that the Danish Commission in a
memorandum submitted to the Council supported
their proposal, which had for its principal object the

study of the fisheries of Iceland and Faroe. They
pointed out that the Icelandic fisheries in particular,

and the physical conditions governing those fisheries,

presented peculiarities which merited individual

study. They summarised their argument in the

following terms : "In regard to fishery biology as

well as hydrography the various parts of the Icelandic

area are extremely dissimilar. There is in fact a
greater difference in this respect between South and
East Iceland than between South Iceland and the

Faroes, or, indeed, between South Iceland and
Ireland."
The Council eventually resolved to form a North

Atlantic Committee for research north of the latitude

of Rockall, and, while instructing the Committee to

commence work in the area suggested in the Danish
Commission's memorandum, urged it to keep in mind
the importance of extending its area of observations

particularly to the eastern and northern parts of the

Norwegian Sea. The Committee was further in-

structed to arrange its programme in consultation

with the other committees concerned. The pro-

gramme adopted, in accordance with this instruction,

provides for the hydrographical and biological

investigation of the region, with special reference to

cod, haddock, halibut, plaice and herring. The
leadership of the work was entrusted to Dr. Johs.
Schmidt. The greater part of the sea work wUl be
carried out by means of the Dana, but France will make
provision for observations by means of cruisers

stationed at Iceland, and Scotland will conduct
hydrographical-biological cruises from the west of

Scotland to the Faroes. England will assist Avith

fishery statistics and measurements.
An interesting discussion arose in connexion with

the work of the Statistical Committee, of which Prof.

NO. 2821, VOL. I 12]

D'Arcy Thompson is permanent chairman. The
British delegates were instructed to endeavour to
secure the general adoption of more effective and,
in particular, more uniform statistical methods, such
as are in use in Great Britain. Owing to the lack of

uniformity of method, it is at present most difficult to
present in the Bulletin statistics which afford a true
indication of the actual condition of the fisheries in

a given region or part of a region, and of the variations
of the stock from year to year. For example, different

countries while using the same regional nomenclature
have different conceptions of the limits of the regions,

and the majority of them are not able to give any
accurate idea of the precise locality fished or of the
amount of fish of any given species—or of fish of all

kinds—taken per unit of time ; e.g., the quantity of

fish taken in a given area in loo hours' fishing.

Statistics which do not present a picture of the
distribution of the stock in time and space are of

little value to the scientific worker, and it is for

scientific rather than for commercial purposes that
the International Council should collect and publish
statistics. It was readily agreed by the Statistical

Committee that uniformity must be secured in the
matter of the designation of statistical regions and
areas ; but it was impossible in the time at the dis-

posal of the Committee to arrive at unanimity as to
the limits by which the regions should be defined.

This question was accordingly referred to a special

sub-committee which was requested to report to the
committee before the next meeting of the Council.
The question of getting detailed statistics of locality

of capture, i.e. fishing ground, and of the relation of
fishing power to catch of fish, proved to be one of ways
and means, and the reply of most countries was that
they had not the staff for the collection of such
statistics on the scale adopted in Great Britain.

Eventually it was agreed that each country should
endeavour to collect statistics from some of its vessels

according to the methods employed in England, and
an undertaking was given on behalf of the English
Department, being the best equipped for the purpose,
that the Department would for the present work up
the data if sent to them.
The work of the Committee of the Atlantic Slope

continues to be under the leadership of Dr. Edouard
le Danois. The English Department is not yet in a
position to take part in the sea work, but it is hoped
that the Marine Biological Association will continue
the assistance which it has given in the past.

A memorandum was submitted to the Council by
Prof. Otto Pettersson and Commodore C. F. Drechsel
advocating an international expedition to study the
system of currents of the great oceans, with reference
especially, to quote from the memorandum, to the
following questions :

" (i) Whether the changes we obsir\i,' in tlic lish

life of our seas correspond with the changes we observe
in the current system of the ocean ; and

"
(2) Whether these changes are of periodic nature."

The authors of the memorandum, which gave rise

to a most interesting debate, urged that advantage
should be taken of the fact that the late Prince of
Monaco's yacht Hirondelle was for sale to secure and
equip this vessel and to employ it for four years in an
investigation of the questions above stated. They
invited the Council to support the proposal, which
they desired to submit, with the authority of the
Council, to the governments of the civilised world, in

the hope of securing the co-operation of all these
governments in the enterprise. They pointed out
that if the proposal secured world-wide support the
actual cost to any individual country would be com-
paratively small. In the debate which took place
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upon the n ' rccognwed that

the practic the realisation

of such a stiicmc would be great. The Council,

however, eventually passed a resolution recording its

opinion that an increased knowlf ' ' the ocean
systems was not merely of scient > st but of

practirn' ••• 't the exj<...i..vi.w(i hik! the

loreca^ i affecting life btith m ilic

sea anu w.. ........ .....i .such an investigation must
necessarily be extended over many years, but that it

could usefully be initiated by a preliminary recon-

naissance on the lines suggested in the memorandum.
The Council therefore recommended the proposals

to the fav. iteration of the govcrnmem
and scieir us of all countries. In \'

resolution tiH- ^ oimk n was careful to point out th.

such an unricrtnking as this went far beyond t!

limits both of its resources and of its ma- '
—

must be regarded as a distinct and world
prise. It affirmed, however, its readiness, r,...

proposal meet with adequate support, to umi
the general direction of the work Tt was geu -;..

felt that there was no ot! ng organisati'
equally competent.
The next meeting of the Council will be held,

usual, in Copenhagen.

Electrometric Methods in Analytical Cheniistrv.'

'|'llll\'l\' years ago electronu'tiic iiutliods of

* .iii,tl\sis wiTf too complix foi technical pur-

posi^, hut till importance ot ii\(lrogen ion con-

cfntration " rc-directed attention to them, with result-

iiijj; simplification.

W lull a piece of silver is dipped in a solution, a
soliitiiiii pressure is exerted, silver ions being driven

into st)hition until equilibrium is established between
the osmotic pressure of the ions in the solution and
the solution pressure of the silver. Hydrogen behaves
similarly, as does chlorine. It thus becomes possible

to find a suitable electrode for any reaction giving

a change in valency.

In the reduction of potassium permanganate the

electrolytic potential («) is given by the formula :

0-058 [Mn'^

'-'•+"m ^°^ [HPLMnO.']-

If the log expression is kept constant there results

a normal electrode. In practice such an electrode

must be combined with one which changes its

potential during the course of the titration. It is

possible to titrate silver with halides, sulphides,

cyanides, and thiocyanates, and vice versa. An
interesting feature is the possibility of the simul-
taneous titration of halides in admi-vture, there being
successive falls of potential as each is reacted upon
by the silver solution. In the presence of protective
colloids there is of course no apparent precipitation.

It is interesting to note that this does not interfere

with the titration.

Protective colloids stop crystal growth and con-
sequently increase somewhat the solubility of the
precipitate. This solubility is usually so low that
an increase of even loo per cent, does not lead to
appreciable errors. It thus becomes possible to
estimate directly small amounts of metal in, say, blood
serum. Certain organic substances, such as silver

salvarsan, contain silver in such a form that it is not
acted upon by chlorides. Use is made of sulphides,
the diameters of the ions of which are such that
monovalent cations of the dimensions of silver ions
are unable to resist their influence. Ionic dimensions
play an important part in determining the insolubility
of certain precipitates.

Titrating zinc in acid solution with potassium
ferrocyanide, curves not of the usual bi-logarithmic
type are obtained. The abnormality is due to small
amounts of ferric iron. On filtering through alu-
minium powder, reduction to ferrous iron takes place
and normal curves are obtained.

For nickel and cobalt in admixture electrometric

> Synopsis of a paper presented to the Manchester Sections of the Society
of Chemical Industry, Society of Dyers and Colourists, Institute of Chemistry,
and the Manchester Literary and Philosophical Society, on November 2, by
Prof. W. D. Treadwell of the Technical H^hschool, Zilrich.
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uir.ttuiii with pot, .iiiide is the b<:«!f. The
complex ions ''Ni(C.\ , .iiii Co(OH)(CN)j .

The curves obtained \ uld no evidence of
tion of intermediate complexes.

For oxidation and reduction tr i platinised
electrode is most satisfactory', iitanium may !

estimated very accurately in the presence of iron aft
filtration through a cadmium powder filter in
atmosphere of carbon dioxide and subsequent titrati-

with potassium dichromate. If a blank electrode i

employed it is liable to become passive at the en 1

of the titration, producing a sudden drop of potent:
instead of a rise.

With regard to dye-stuffs there is little to add
the excellent methods of Knecht, but where electr
metric methods are used, frequent use is made > :

cadmium filters for reduction. Titrating primary
amines in acid solution with sodium nitrite a sudden
rise in potential is obtained with the first drop in

excess of the latter.

For the estimation of free halogens an e.xampie
was given of the estimation of o-i per cent, of bromine
in sodium chlorate by distillation with hydrochlor;
acid followed by titration with arsenious acid.
An especially resistant electrode for the estimatio:!

of insoluble oxides is obtained by passing an allo\

of 90 per cent, gold with 10 per cent. copi>er throui:
a bunsen flame, when it becomes covered with a th
layer of a copper oxide.

In conductivity titrations the conductivitv usuallv
changes sharply enough to indicate the end-poin?
but where weak acids are concerned care must !

exercised. Use is made of a Wheatstone brid^
and an alternating current. The millivolt:;;- :

may still be used by the introduction of a rot.itin-

switch, the poles in the solution being changed s: .

to eight times a second. The current then l^com
virtually a continuous one. The method is the be-
one for alkaloids and also for water in organic liquid-
An example of the latter is the estimation of water
in so-called absolute alcohol. A salt is added which
completely ionises in aqueous solution, e.g. jxjtassium
perchlorate. The alcohol is rapidly stirred and the
conductivity measured. The solubility of the salt
is a linear function of the water present, and from an
examination of the curves obtained its content may
be deduced. Conductn iry methods are excellent for
determining and comparing the hardness of waters.
The last fe^\- years has seen the replacement of

electro-deposition methods by titration methods, and
very accurate results may now be obtained even
with the simplest equipment. The behaviour of
titration electrodes requires further study, and from
the work now being carried out on surface adsorption
and surface actions in general, much progress mav be
expected in the future. L. G. R.
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University and Educational Intelligence.

Cambridge.—The Right Honourable S. M. Bruce
has been elected an honorary fellow of Trinity Hall.

I
Mr. P. J. Durrant, Corpu.s Christi College, has been
elected fellow and lecturer in natural sciences at
Selwyn College. Mr. R. H. Fowler, Trinity College,

has been appointed University lecturer in mathe-
matics.
The desk habitually used by Francis Maitland

Balfour and afterwards by Sir Michael Foster—two
of the chief founders of the Biological Schools of the
University—has been presented by Dr. Michael
Foster to the Balfour Library.
The Annual Report of the Special Board for

Agriculture and Forestry shows a falling off in the
number of students from the excessive numbers
immediately after the War. Amongst the notable
events in the year's working of the department are
included the completion of the purchase of the
University farm, the foundation of the professorship
of animal pathology, the organisation of the Horti-
cultural Research Station, and the addition of

Poultry Sections to the Animal Nutrition Institute

and the Genetics Institute.

Trinity College announces a research studentship
open to graduates of Universities other than Cam-
bridge, and also exhibitions open to students at
present studying at Dominion or Colonial Universities.

Durham.—The Newcastle and Gateshead Water
Company have granted the sum of loo/. to Mr. B.
Millard Griffiths, lecturer in botany at Armstrong
College, Newcastle-upon-Tyne, to enable him to

carry out further researches on the micro-flora

(phytoplankton) and the hydrography of the smaller

bodies of fresh water.

Edinburgh.—On November 12, the Right Hon.
William Lyon Mackenzie King, Prime Minister of

Canada, and the Hon. William Robertson Warren,
Ptime Minister of Newfoundland, received the
honorary degree of LL.D. At the close of the
ceremony, Mr. Mackenzie King delivered a short

address on the Imperial Conference, which, he said,

had proceeded on sound constitutional lines that
would be enduring in the development of the political

evolution of the British Empire.

Liverpool.—The late Mr. William Prescott has
bequeathed 20,000/. to the University to found a
chair of agriculture or a chair for the furtherance of

one or more of the following subjects, namely, the
chemistry of agriculture, the cultivation of land, the

care, breeding and raising of crops, the diseases of

crops, or any other subject connected with agriculture.

The University is given twelve months in which to

decide whether or not it can accept this gift.

Mr. William Horton has been appointed honorary
lecturer in plant histology.

Manchester.—Prof. A. V. Hill has presented a
«um of 200/. to endow a prize to be awarded for an
essay on a biochemical subject.

Mr. Edgar Morton has been appointed assistant

lecturer in economic geology.
The following have been elected to honorary

research fellowships : Dr. E. D'Arcy McCrea, in

physiology ; Mrs. Gertrude Robinson, in rlx-nii^irv
;

Mr. W. K. Slater, in chemical physiology.

III! I niversities of Brussels and Montreal both
'port gifts of radium among their benefactions
luring 1922-23. The former participates in a gift

>f 8 gm. by a mining company to the universities

of Belgium, and the latter has been entrusted by
the Government of the Province of Quebec with
ijgm.

According toWvt British Medical Journal, honorary
degrees will be conferred on November 24 by the
University of Paris on the following distinguished

men of science: Sir J. J. Thomson; Prof. Camillo
Golgi, emeritus professor in the University of Pavia

;

Dr. W. W. Keen, formerly professor of surgery in the
Jefferson College, Philadelphia, and Prof. S. A.
Arrhenius, of Stockholm.

A Clarence Graff fellowship, tenable for one year
by a British graduate of Oxford or Cambridge at any
American university located between the Allegheny
and Rocky Mountains, has been founded by Mr. Grafif,

an American banker resident in London. The object
of establishing the fellowship, which carries a stipend
of 250/. plus tuition fees, is " to foster a better under-
standing in Great Britain of social conditions and
currents of opinion in the United States of America."
The award will be made by a committee consisting

of the secretary of the Universities' Bureau of the
British Empire, the director and assistant director of

the American University Union in Europe, and the
vice-chancellors of the Universities of Oxford and
Cambridge, and preference will be given to a student
of humanitarian studies. Earlier this year (May 5,

p. 621) we referred to the foundation of Henry P.

Davison scholarships at American universities for

Oxford and Cambridge men, and it is noteworthy that
in each case the gifts have come from Americans.
They will help to swell the very small number of

awards at American universities available to British

students compared with the 96 Rhodes scholarships

at Oxford for Americans.

Party politics have no place in the columns of

Nature, but we are concerned with what is promised
or performed by our statesmen or politicians on
behalf of scientific progress. We are, therefore,

interested in the election address which Mr. H. G.
Wells, as Labour candidate for the University of
London constituency, has issued, together with a
report of a speech on " Socialism and the Scientific

Motive." The Labour Party believes, he says, in

science and in the scientific motive as a motive
altogether superior to profit-seeking. He appeals to
university people as people who know something of

the work of scientific investigators, artists, men of

letters, teachers, and medical men ; who know that
none of these work for profit or on the profiteering
system, but for service, and that the work they do is

infinitely better and more devoted than the work
that men do for the profit-making motive. This
knowledge should enable them to see that if, in

accordance with the doctrines of Labour Party
Socialism, collective ownership were to replace private
ownership in nearly all the common interests and
services of the community, these things would be
better managed, especially as the Labour Party
recognises " the supreme need of scientific knowledge
and the necessary leadership of professionally trained
men . . . and teachers." The argument is not
altogether convincing, but Mr. Wells is at any rate
capable of the philosophic point of view, and if he
controlled the policy of the Labour Party, universities

would not need to fear inconsiderate treatment at
the hands of a Labour Government. One wonders,
however, how far his attitude would be likely to be
adopted by the people who would determme the
policy of such a government. Some of the remarks
Dv Labour members in the House of C/Ommons
debate on the Oxford and Cambridge Universities
Bill were I lie reverse of reassuring on (liis point.
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Societies and Academies.

London.

Royal Society, November 15.—Sir William Bragg
and G. T. Morgan : Crystal structure and chemical
constitution of basic beryllium acetate and propionate.
Ba.sic iKTvllium acetate is shown by X-ray analysis

to be a highly co-ordinated com|x>und. The molecule
is a perfect tetrahedron, having an oxygen at the
centre, a ber>'llium alone at each comer, and an
acetyl group associated with each edge. The
crystalline structure is the same as that of diamond.
The propionate forms a monoclinic cr>'stal. The
propyl group can no longer be arranged so as to
ix)ssess a plane of symmetry, as in the case of the
acetyl ; and in conseauence the symmetry Is much
less.—G. I. Taylor : Lxpeiiments on the motion of
solid bodies in rotating fluids.—L. C. Jackson : In-
vestigations on paramagnetism at low temjicratures.
Pt. I. Powdered substances. The following para-
magnetic substances have been investigated from atmo-
spheric temperature down to the lowest tem|)erature
obtainable with liquid hydrogen (about 14° K) :

anhydrous sulphates, heptahydrated sulphates and
ammonium double sulphates of cobalt, nickel, and
ferrous iron. These substances follow the Weiss
law x(T +A) =C at relatively high temperatures,
but at the lowest temperatures, (1) susceptibiUty
increases more rapidly with fall in temperature than
is given by Weiss law, and (2) the curve of \\x against
T possesses a point of inflection ; a maximum and
a minimum value of susceptibility occur in the
region of lowest temperatures. Pt. II. Crystals.
The principal susceptibilities of crystals of cobalt
ammonium sulphate and nickel sulphate (hepta-
hydrate) have been determined over a temperature
range of 290° K down to 14° K. The Curie constant
C is same for each of the principal susceptibilities of any
crystal. Deviations from the Weiss law in the case of
cobalt ammonium sulphate fall into category (i)

above, while those of nickel sulphate fall into category
(2).—L. C. Jackson and H. Kamerlingh Onnes

:

The magnetic properties of some paramagnetic
double sulphates at low temperatures. The magnetic
susceptibilities of powdered cobalt potassium sulphate,
cobalt rubidium sulphate, manganese ammonium
sulphate, have been measured at temperatures from
atmospheric temperature down to about 14° K.
The two cobalt compounds confirm the results given
above for cobalt ammonium sulphate. Manganese
ammonium sulphate obeys the Curie law, xT = const.,
down to the lowest temperature investigated. This
result fits well with the known behaviour of other
manganese salts, showing tliat in this series of com-
pounds the substance follows Curie's law more
closely the greater its " magnetic dilution."—H. H.
Potter : Some experiments on the proportionality of
mass and weight. The gravitational accelerations
of lead, steel, ammonium fluoride, bismuth, paraffin
wax, duralumin, and mahogany have been compared
with that of brass, and no diflference greater than
that attributable to experimental error has been
found. An accuracy of one part in 50,000 has been
obtained. Special attention has been given to two
substances, ammonium fluoride and paraffin wax,
which have large hydrogen contents.—Lord Rayleigh :

Further studies on the glow of phosphorus and its
extinction by moist oxygen. The velocity of blast
necessary to blow away the glow of phosphorus
increases enormously with rise of temperature. On
the other hand it is enormouslv diminished by
enriching the air blast with oxygen. In either case
the range examined was of order 1000 times. This
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velocity of blast measures rate of propagation up-
stream of glow through mixture of .phosphorus
vapour and oxygen. Where the velocity is reduced,
by cooling or by adding •- " to less than i

cm. /sec, the condition of u is approached.
From this viewjxiint the ki -.imction by moist
oxygen alone is the limiting case of slow propagation.
Hence extinction Ls due to failure of the process
causing propagation, probably a catalytic action of
products of combustion. Excess oxygen, like other
mhibiting substances, " poisons " these products.

—

H. A. Wilson : An experiment on the origin of the
earth's magnetic field,—H. Robinson : The secondary
corpuscular rays produced by homogeneous X-ray's.
The Kobinson-Rawlinson method of investigatmg
velocities of secondary cathode rays produced by
X-rays has been developed with the view of increased
accuracy. Sp>ecial attention has been paid to homo-
geneity of the primary X-ray beam. The velocities
of secondary electrons are measured by deflexion in
the magnetic field of a pair of large Heir' '* - - -ils.

The copper Ka rays are used as primary :.>n.

Five of the N absorption edges of bismuti. ...^.^ ix:cn

measured, the remaining two not being separated
from the O rings. All five M edges have been
measured for atoms as light as tungsten. The L
limits have been measured as far as copper, and the
K limits to oxygen. Progressive changes occur
along the series of elements in the relative intensities
of different members of the same group.—J. W.
Gifford, with an introduction by "r. ^^. Lowry

:

Some refractive indices of benzene and cyclohexane.

—J. A. V. Butler : A note on the significance of the
electrode potential. A thermodynamical argument
given in Heyrovsky's paper on the significance of
the electrode potential contains stages of the cycUc
process employed which are irreversible ; hence the
conclusions are erroneous. When the cyclic pro-
cess is conducted reversibly. the sum of the differ-

ences of potential round the cycle is zero ; therefore
no information regarding the relations between
the electrode potentials and the various chemical
equiUbrium constants is obtained by the use of
a cyclic process of this kind.

Mineralogical Society, November 6 (Anniversary
meeting).—Dr. A. Hutchinson president, in the chair.

—L. J. Spencer : Euclase and platinum from diamond-
washings in British Guiana. Small disks resembling
fossil corals consist of a radial aggregation of euclase
crystals so arranged that the plane of sj-mmetry is

always parallel to the surface of the disk. These,
together with tourmaline, diamond, gold, and
platinum, were found in the conglomerates near the
Kaieteur Falls on the Potaro River. Platinum has
not hitherto been recorded from British Guiana.

—

H. E. Buckley : Some anomalous optical properties
\

of freshly-prepared mixed crystals of the Seignette
j

salts. In the orthorhombic and isomorphous Sei-

gnette salts the sodium-p>otassium tartrate has the
optic axial plane parallel to the brachy - pinacoid,
whilst in the sodium-ammonium salt it is parallel to
the macropinacoid. Mixed crystals of the two salts

show, as would be expected, the optic axes for

different colours in two planes at right angles (as in

brookite), but only after the crystals have been
prepared for some time. Freshly-prepared mixed
crystals exhibit crossed dispersion of the monoclini
type (as in borax). A maximum angle of 75° between
the axial planes for red and \'iolet light is given by
crystals containing 45 p>er cent, sodium-potassium
tartrate. On standing, the axial planes slowly
migrate to the planes of symmetry*, and equilibrium
is established in from two to thirteen weeks, this
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being hastened by increasing the temperature.

—

N. T. Belaiew :, On the genesis of Widmanstatten
structure in meteorites and in terrestrial alloys. The
Widmanstatten structure belongs to the triad of
secondary structures, the other two being the struc-
ture of large crystals and the network structure.
Under suitable conditions either of these structures
may occur in iron-carbon alloys or in any other
alloys crystallising in the face-centred cubic lattice

and exhibiting the same kind of equilibrium diagram.
As the diagram of the iron-nickel alloys is quite
similar to that of iron -carbon, the same kind of
crystallisation may be expected in both cases and
also in meteorites. The well-known Widmanstatten
figures in meteorites are also arranged in a Wid-
manstatten structure, and the conditions to which
they owe their appearance are a very slow cooling
after solidification in the granulation zone and a
relatively rapid separation of the constituents after-
wards in the zone of secondary crystallisation leading
to their lodging themselves parallel to the octahedral
planes in every granula.—L. R. Wilberforce : Illus-

tration and detection of inclined and horizontal
dispersion in bi-axial crystals. If the optic picture
of an ordinary bi-axial crystal is viewed through a
prism the refracting edge of which is parallel or
perpendicular to the axial plane, the appearances
characteristic of horizontal and inclined dispersion
respectively are produced. Such dispersions in a
crystal, if too small to be detected by direct observa-
tion, can be discovered by thus using a prism of small
angle alternately to reinforce and oppose them, and
noting the want of symmetry in the effects produced.—A. Russell : On the occurrence of the rare mineral
nadorite in Cornwall, and of beraunite (eleonorite) in

Co. Cork, Ireland. A single specimen of the rare
mineral nadorite was found at the small antimony
mine Bodannon, St. Endellion, Cornwall. It forms
aggregates of nearly square platy crystals, trans-
parent, of a yellowish-brown to reddish-brown colour,
occupying a cavity in fibrous jamesonite. The
crystals are combinations of a (loo) and r (130) and
are twinned on / (on). A very well-defined specimen
of the variety of beraunite known as eleonorite, found
at the iron and manganese mine of Roury Glen,
Glandore, Co. Cork, consists of a mass of diverging
fibrous crystals of a reddish-brown colour, between
walls of limonite. The fibres are elongated in the
direction of the h axis and show very strong pleo-
chroism.—A. F. Hallimond and F. R. Ennos : On
stilpnomelane, from North Wales. A dark scaly
vein-mineral, strongly resembling biotite, proves
on analysis to contain very little p>otash, and is

very similar in physical properties to stilpnomelane
from Moravia. The composition appears to be
6SiO,-2Fe,Os-2FeO-3H20 ; sp.g. 285 ; apparently
uniaxial; 0=1-687, 6=1-595; pleochroic, o =:dark
brown, e =pale yellow ; brittle, with eminent basal
cleavage and marked cleavage normal to this, yielding
pleochroic chips; H =3-5 ; insoluble in hot N/2 HCl.—G. T. Prior : On the chemical composition of the
Ashdon meteorite : This meteoric stone which fell

at Ashdon near Saffron Walden, Essex, on March 9,

1923, is a white hypcrsthcne-chondrite containing
8 J per cent, of oickehfcrous iron in which the ratio
of iron to nickel is about 6 to i

.

Cambridge.

Philosophical Society, October 29.—Mr. C. T.
Heycock, president, in the chair.—W. J. Harrison :

On the motion of spheres, circular and elliptic

cvlindcrs through viscous fluid.—E. A. Milne : On
the derivation of the equations of transfer of radiation
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and their appUcation to the interior of a star.—F. P.

White : (i) The conies through fives of six points.

(2) Certain nets of plane curves.—C. G. Darwin and
R. H. Fowler : Some refinements of the theory of

dissociation equilibria.—J. C. Burkill : The funda-
mental theorem of Denjoy integration.—-D. R.
Hartree : On the correction for non-uniformity of

field in experiments on the magnetic deflexion of

/3-rays.—T. M. Cherry : On the solution of certain

difference equations.—W. Burnside : On the formulae
of one-dimensional kinematics.—W. P. Milne : Note
on the twelve points of intersection of a quadri-
quadric curve with a cubic surface.—E. S. Bieler :

The effect of deviations from the inverse square law
on the scattering of a-particles.—W. M. H. Greaves :

The stability of the periodic states of the triode

oscillator.—D. Keilin : The structure and life-history

of Lipotropha n.g., a new type of Schizogregarine,
parasitic in the fat body of a dipterous larva (Systenus).

Manchester.

Literary and Philosophical Society, November 6.

—

R. H. Thouless : The psycho-galvanic phenomenon.
The psycho-galvanic phenomenon is the change which
takes place in the bodily resistance during emotion.
It may be measured by placing electrodes on the
palm and back of the hand, and balancing the resist-

ance so obtained in a Wlaeatstone bridge circuit.

The threat to prick the subject with a pin may
produce a reduction of more than 1000 ohms in a
total resistance of 12,000 ohms. The exact physio-
logical change producing this result is not known,
but we are clearly measuring one of the many in-

voluntary bodily changes which accompany emotion.
One person may react much more readily than
another. Possibly this may be due to differences in
temperament or to such prosaic causes as differences in
the dryness of the skin. Similarly, differences in the
resistance changes of the same person on different
days are as likely to be due to simple physiological
changes as to differences in his mood. What may
reasonably be assumed is that one person during
the course of one sitting gives greater resistance
changes for greater emotion and vice versa ; though
after a resistance change, there is a long period of
slow recovery, and the extent of a new deflexion
probably depends in part on what stage in recovery
has been reached.

Paris.

Academy of Sciences, October 29.— M. Albin
Haller in the chair.—The president announced the
death of M. Maurice Leblanc, member of the section
for the application of Science to Industry.—J.

Costantin and L. Dufour : A secondary disease of
the oak caused by Polyporus {Phellinus) ritbriporus.
The growth of this fungus is very slow, attacking
the tree always near the soil level. Details are given
of thirty-two trees attacked by this disease. Owing
to its slow growth and the fact that the fungus
can enter the tree only at a damaged spot, the
disease is unlikely to prove troublesome.— Viggo
Brun : The direct study of Riemann's f{x).— A.
Guillet : The mechanical determination of the relative
course of two pendulums. A comparator with a
chronometric motor.—A. Damiens : The dynamic
allotropy of mercuric iodide. The author h<us repeated
some recent experiments of Smits and Bokhorst on
the change of the red into the yellow varieties of
mercuric iodide. While the experimental results
agree, under certain conditions, the author's inter-
pretation differs entirely from that of the above
workers. The necessity for a new theory of allotropy
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docs not appear to be proved, and the characteristics

nrpstntcd by the nllotropy of mercuric iodide can
Im; readily cxplniiif-fi hv tne usiuiHy accepted theory.
—Hen6 Audubf .i< tion nt ln-lii on nictal

<*lertrf)<lr<t willi ilntii.ti pit ,>uic .
Aii'lit-

I
1 nitric and sulplio-

thuds of analysis
>1 use gives satis-

s a preference to

the use of pliosplioru
is a more satisfadc

SikIiuiii amide

li\.l..

'!"

hloric aciil !:

\w potash or ,1 i
,

1

III. I tilt products purer.—V. Crimieu : 1 he
n in till- composition of gases spontaneously

.1 iK.p.i thcini.il spi-in;:-^ jiroduced by carth-

\ . AKatoaolf ; I lir !nni! of the accumulation
ol liuniUN 111 soils, vvitli ! \,iti<ins on

soiK "t the Nidvre.— (>. P^ -l.pli.ints

of ! 1 : th(> inainini.ili in i:.ngland and m the

N< \ . Lubimenko and Mme. S. Fichtenholz :

ConniDinion to the study of Iho physiological r61e

of the nervation of leaves. 1 Ik- main function of

the nervation of the leaf is tht- nicclianical support
of the limb. The transport of w.ilcr is only a minor
function.—E. Aubel and R. Wurmser : The formation
of glucose at the expense of alanine and of lactic

and pyruvic acids. Experiments on dogs proved
that 92 per cent, of alanine and lactic acid are

transformed by the animal into glucose, but that in

the most favourable case only 80 per cent, of the
pyruvic acid underwent this transformation.—A.
Quidor and Marcel A. H^rubel : The psycho-physiology
of the visual phenomena in animals.—H. Barth616my :

The impregnation of the uterine eggs of Rana fusca
and of Biifo vulgaris after immersion in water or in

aqueous solutions of common salt.—J. Bridrd and
A. Donatien : The micro-organism of contagious
agalaxy and its culture in vitro. Cultures of this

organism have been made in tubes, details of the
technique followed being given. The activity of the
cultures was proved by experiments on sheep and
goats. The organism was visible after staining by
the slow method of Giemsa, after fixing the colour
(May-Griinwald).—MM. Brocq-Rousseau, Forgeot, and
Urbain : Serotherapy against glanders in the horse.

Official Publications Received.

Ministry of Finance, Kgypt : Coiistguards anii li^'ni i.'s Service.
Report on the Fisheries of Kgypl for the Year I'.'. W. Paget.
Pp. vi+49. (Cairo: (ioveniment Publications Offic'-

University College of North Wales. Calendar for b; . „ .. -::-28 and
19'.>3-24. Pp. 425. (Bangor.)

Diary of Societies.

MONDA Y, November 26.

Faraday Sociftv (at Institution of Electrical Engin- " ' " noneral
Discussion on Electrode Reactions and Equilibria. iitiona
of Kquilibriuni at Revorsible Electrodes.— Dr. 1. : liiiro-
(inctory Aiidri'ss The Mochaiiism nf the Reversibi"- l-.i.iinKie.—Prof.
K Hnlniann : 0\i.j;it ion.-in.i Hr.iiu't ini, Put'-iitialsofOrganicCompounds.
- lu. .1. lI'viowKy; rin> I'n.io.s al thti .Mercury-dropping Cathode.
Part I. Til,- lV|.,)MiUou of MeUls.— Prof. A. W. Porter: Note on the
.staiK.anlisatioii of the Sign of the Potential.—Dr. J. X. Pring : The
I'.tiiniiiiution of Affinity Constants by the Hydrogen and Quinhydrone
Electi-tHli's.— Prof. K. Hiuir: Kl.'Otrodc-PntentlaK (in Xon-Aqueons
Solutions.—M. Shikata : Ciiuent rati. mi Oils and Eli'clrolysi8ofS<xiium
Ethoxide Solutions.—J. A. V. IJutl.'r: f^tudies in Heterogeneous
E<iuilibriuni. Part 11. The Kinetic Interijretatiou of the Nernst Theory
of E.M.K. Part III. A Kinetic Theor\- of Reversible Oxidation
Potentials at Inert Electrodes.-At 5.30.—Part 11. Irreversible Elec-
trode Phenomena.—Prof. A. J. Allniand and H. J. T. Ellingham:
Introductory Address.—Prof. A. Sinits : Electromotive Equilibriam

and PDlariMlion.-N. V. H. Knibba: Th« Oaa Rilin Tbaarjr OtOy-mjU-
Mm.—V. H. Evan*'. Th<- •* '- nt Obatnualva Hum ia Aaudte
Vrotmamm,

iKirriTiiTK ap AtmyAUtm, » l^alDf : NotM on tka ladoatttal

I * M. . I'krB* : HuOUrr Raliaf

AlllKI.Mi

Beott

It..

i'Mjrni.ia, im i'l'

Meuit ; (.'hell

Optica I, Sm-ii
Dr. M. von I:

from the i:

Young Ora: 1

H-.v., .Vv,.,,

' - '"•;h).att.-Prirf: J. W.
.'li«iDatie«: PhyaiaU

„y (wiionj, at ».—A. T. PllU:
' •nttgnxranC^ a|»|Ma«BUr Mialtig
I iirotf ftnd otbcni : Dtaeoaaioa oa

I n-auiiont.

)', NOVUHBK 27.

I Uoiulolona and OoioDhM ScctkwX ^ i.tO.—
Went Indlea.
):. al .'. (ii'iieral MtwtinK-

-'ition of MMkaatra!
of iKnitlOD BjratMnx
at 1— Dr. r K K

: TecllOola|E>
f tha (tp«cta<:. i..
App«araJioa (Thon .•-

':< Royal Society),

ala aad Uwtr

1< I nduxtrial Application* SectiooX at

'

J. 1-. I. .. „«(,:.•„,...... I »r. s. H. BrowniP^"
Applicaliuii III llir .Mk'i .1 Dilwaaaa.—C A.

'

Tlie MicroHco|)e in the I .-niwd Milk.
Royal Socirrv or Aat^, «; .

.

I. Oativain r
""'••

Hun, Sea, and 0|>en Airiin th>' . ' Disease.
Hritish Pbvcbological Sociki ~.ction)(at 1:

Medici""^ ... w vn i>. V '. .„. .sUugofDeaii.-

.veMBWi SB.

al Me«tJnt'i
Hvdraul:

K. X. Mo>- -

T. D. Joi..

^rokeehi^e.—fi.

ThePosiUoti ..f

INSTITLTIO.N OK MiM.M. E.Vl.lM.l.l:-s ( .\

logical Society), at lO.'M a.m.— Prot
at the Dalzell and Brooniside Co!.

Effects of High Air-temperatures
Strata Temperatures in South Wa'.

Coles : The Specitlc Heat of Coal.- -

Mechanical Engineering in Colliery <,)i«ra'.,ioii».

MF.DicAt. Okkicers or S( hooi-s A.s.s<>ciaiiok (at 11 Chaadoa Straet, W.D
at 6.15.— Dr. H. Crichton Miii.r In. U. C CJameroo, and others:
Discussions on The Nervous ('

Royal Aeronautical Societv Society of ArtaX at 6.80.-

Major R. U. Mayo : The Devtl ,
ii ii-.,i..-f,l Aircraft.

Royal Society or Medicine (Baliieoiugv a- ,'y Section), a*.

5.30.—Dr. C. W. Buckley and others : Dis. resis.

Physical Socibtv or London and Is.- ot Ei'. -"^

Engineers (at Institution of Electrical Engmt^rs), at 0.8O an i

Brown, Caps. P. P. Eckersley, Pn)f. C. L. Fortescue, P-

MacQregor- Morris, Prof. E. Mallett, L. C. Pocock, H. L. Poju..
A. O. Rankine, E. K. Sandeman, and G. A. Sutherland : Diacoaaion on
Loud Speakers for Wireless and Other Purposea.

FRIDAY, XovEiiBEK 80.

Royal Society, at 4.— .\nniviTsary.

iNsrrruTioN or Mechanical Engineers, at 6.—Prof. A. L. Mellanby :

Clyde Marine Oil-Engiues.

Royal Photoc.raphic Society or Great Britain, at 7.— A. .T. Rill : T5 •

Weald, its Scenery and Structure.

Jdkior Institution of Enoineers, at 7.30.—S. C. Saui.

Design of ParafBn Motors.

.ITURDAY, December 1.

Gilbert White Fellowship (at 6 Queen Square, W.Cl), at 8. '^V ^ ^

Balfour : Trees and Flowers of the North-Weat Paciflc Coaat.

PUBLIC LECTURES.
N'.VEMBER -4.

HoRKiMAH MosBDM (Forest Hill), at 3.80. - Miss B. Goodyear: The
Romance of the Highways.

TUESDAY, NoviMBER 27.

Kdco's Collkoe, at 5.30.—Miss Hilda D. Oakeloy : The RooU of Early

Oreek Philosophy : Religious.

University College, at 5.80.—W. .1

jr£py»-s-n • ••

Royal iNSTmrrE or V Miss K. PW
lems in relation to Heal'

THURSDAY, Novkmbbb 29.

London School or Economics, at .'..SO.—G. X. Clark : Holland and

Belgium and Europe (League of Na;
Universfty College, at 5.30.—Sir

'

Doctrine of Sir Edwin Chadwi'-i-

.<ATV1.: -yy. 1.

HoRNTMAS MrsECM (Forcst Hiu). ai o.SO — H. N. Milligan : The
Natural History of Dragons.

and
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Industrial Science.

THE appearance of the eighth annual report of

the Department for Scientific and Industrial

Research brings with it the reminder that time passes,

and tells of much useful work performed. As usual, the

report is divided into three sections : the report of the

Committee of Council, the report of the Advisory

Council of the Committee, and a summary of the work

of the Research Boards and Committees of the Depart-

ment with numerous appendices. The first section, in

the main a formal resume of the work done, records

with apparent satisfaction a reduction of the estimates

by some 20,000/., a regrettable fact, in spite of the

urgent need for economy, for wise expenditure in the

application of science to present conditions might

easily result in savings of far greater amount. After

reference to the valuable work of the co-ordinating

research boards established to connect the work of the

scientific departments in the various services, both

together and also with university and other scientific

activities, the report directs attention to the fact that

the Research Associations, supported out of the

Million Fund, are approaching the end of the five years

for which grants were made, and states the policy

which, on the advice of the Advisory Council, has been

adopted. " It must not be assumed," the report con-

tinues, " that further financial assistance will be

recommended in every case. There will have to be

ample proof that the industry is unable immediately

to shoulder the entire responsibility, and further aid

will only be given if the industry concerned is prepared

to make a rapidly increasing effort towards complete

responsibility."

Another direction in which the committee has taken

an interesting step in its task of co-ordinating the

scientific activities of the government departments is

in the promotion of a joint exhibit at the British

Empire Exhibition next year. After various con-

sultations it has been agreed that there should be a

central building in which the government departments

concerned will arrange their exhibits, working in con-

junction with a committee organised by the Depart-

ment of Overseas Trade, while the Royal Society,

financed by a grant from funds allocated by govern-

ment, has assumed responsibility for an exhibit illus-

trating recent advances in pure science.

The report also records the fact that the French

Government has established under the Minister of

Public Instruction an Office National des Recherches

Scientifiques et Industrielles et des Inventions, having

objects much resembling those of the Department.

Turning now to the report of the Advisory Council,

the ground covered is very extensive, the Research
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Associations^ the co-oni he research

},,„.r.k »i,<. v...i,.n,i| pIp, i ,,,,... , the various

(1 ' iitions, and the <)r^anis;itiun (on-

triiUiiig grunlji t" imliv ulual UDikcis. arc all pu&scd in

review. On tli<- uIimI' tin iKurd li one ut continuous

progress. Ihiinuhi l)een overcome and ad-

vances made in muny di I'ml Research

Board has been weakciK tinnuiit of Sir

Georgf I'.'ilhv, who has for seven years guided its

actixitir, •• and laid the foundations of a striu turr of

ncu knu\\lr(L'f ol j^rtai sif^'nificanre for the lu.dili and

industrial urUare of tlii. idiintrw" Dr. Lander

sui reeds linu as director, ulnlc .sir Kichard Thrclfall

heconu > tiiairni.ui dt the llnard. Tin- uratilvin^ l.u L

is recorded that, ai the Imu rnatiim il (1 inference on

Radin-Tclrirraphyat Unis>( k la>t \tar, ihc programme

ol work i)ri[)arrd lor lla- I'.ritish delegates by the

Radio Research Board found a ready acceptance as

the basis of international research.

The appointment of Sir William lira-- to the

FuUerian professorship at the Royal Institution is

noted, and the arrangements by which he is to have the

help of a staff of skilled assistants are referred to.

lioth he and tin- Ad\isory Council are to be con-

gratulated on this
; we may look forward to the

Royal Institution and the Davy-Faraday Laboratory

becoming the birthplace of a series of discoveries no

less notable than those which have already made its

name famous in the annals of science.

The committee which, in co-operation with the

railway companies, has been set up under the chair-

manship of Sir Alfred Ewing to investigate the stresses

on railway bridges due to moving loads, has undertaken

a difficult but important task. The weight and speed

of trains have increased many fold since most of our

bridges were built. Stress conditions are much more

serious, the large factor of safety designed for is

much reduced, and, while there may be no grounds

for anticipating serious risks, investigation and fuller

knowledge are urgently needed.

Growth of another kind is indicated by the purchase

of land at Teddington for extensions of the National

Physical Laboraton.^ and other government institu-

tions.

Only in one section is the note less assuring. ^\fter

describing generall\ the scheme under which the

Research Associations were established, the report of

the Council continues :
" The anticipations made at the

inception have failed to be realised owing in large

measure to industrial events since that date." The
Associations were started during the last year of the

War, four being founded before November 1918. It

was hoped that they would be a flourishing product of

the boom which was to follow and to last for five years
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at least. This hope has not

lasted two years, du ri""

associations came into <

of intense depression, onl> on

>(•<u fulfdlcd : the boont

!,;, !, .„ ,;,.,! seventeen

/2o, a period

itaj» been added to the

list. Tlie five vears for \slii< h the j^nints u«t«- made

'Ut.

-Milliun Fund,

:. ? !'< u if anv

' .in end ; lund-.

'1 h' .\ •.. lat: 'lanced froni ti

and the (juestii •

. What is 1m '
. ,

really can stand alone ; ^^

sufficiently promising to jusliis iiu'

ance e\(i) it it be possible to frnrl r

Advisory Coun< il i

rralisinir that •• the um .r.u ^i -r-'ni

he in-nl!i' i'-nf Jn man

ot tl

. X-

Ihe

1, while

j)pear likely to

( a^es to fulfil the original hopes

ided that there is no justifica-

tion i-i ..Mim.i. -i_'inal rnntrarts. Existing

agreements, there!' > he terminated at the end

of the quintiuennial period ; should any association

apply for a further grant, the rase will ' .
,.^-\.\.....a ...^

its merits and an in(|uir\- will tie m<i(h

stances. New ;:rants may as the result of this Ik: nmdc,

but in no case, ii is laid, should the grant <vt.nd for

more than an additional live \ear>.

The position is a difficult one ; the circumstances of

the past three years have been such that the srheme

has not had a fair chance. \\ hat will tin l)e

in the next five years ? The inquiries to be set un foot

will throw some light on this question, and the nlan

proposed is probably the best that can be <;

But there are other difficulties, as the report pomts

out. Scientific inquiry is coming to be rcrocnised

more and more as the basis (in whicli in

industry rests, while the calls of industry are no small

inducement to science to advance. But co-operation

in industrial investigation is novel. In Germany, in

pre-War days, ^rcat firms could maintain their staffs

of skilled workers ; the same is possible in America

now; but there are few concern- r^ge

and so flourishing as to bear the i ajhu-^ ^i .i jnnate

research laboratory. Such (an prohat>ly l)e counted

on the fingers of one hand ; the Urown-Firth lalx>ra-

tories, the G.E.C. works at Wendiley. and the lal>ora-

tories of Barr and Stroud are well-known ixamples.

Such firms do not participate in the work of the Associa-

tions ; and amomr those who do the differences of

position are \ er\ marked. By some the need of

scientific inquiry is fully grasped : others have scarcely

realised it. Some through long experience have gained

a store of useful practical knowledire ; why should

they share it with others less happily placed ? We give

much, we gain little, they may not unnaturally say

;

wherein do we profit ?

Yet we find that w here there have been mutual trust

and confidence ; w here each member of an Association
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has been willing to give of his best, anxious to improve

the common stock of knowledge and to profit by the

new knowledge placed at his disposal by the research

staff, the Association has prospered most ; the

firms which knew most have learnt more, and it has

not been a question of giving everything, receiving

nothing. Time only can solve the question. We may
be allowed to hope that, as the welfare of its citizens

depends on the prosperity of a State as a whole, so the

advances of industrial science will benefit the whole

industry, and not least those who by previous know-

ledge and experience are most able to profit it by them.

Popular Astronomy.

(i) The Star People. By Gaylord Johnson. Pp.

xi+107. (London: Methuen and Co., Ltd., n.d.)

45. 6d. net.

(2) The Vault of Heaven : An Introduction to Modern

Astronomy. By Sir Richard Gregory. Second

edition, rewritten. Pp. vii + 202. (London : Methuen

and Co., Ltd., 1923.) 6^. net.

(3) The Heavens and their Story. By Annie S. D.

Maunder and E. Walter Maunder. Pp. 357. (Lon-

don : The Epworth Press, n.d.) 45. net.

(4) The Kingdom of the Heavens : Some Star Secrets.

By Charles Nordmann. Translated by E. E.

Foumier d'Albe. Pp. 262. (London : T. Fisher

Unwin, Ltd., 1923.) 125. dd. net.

THE practically simultaneous appearance of four

books, all written mainly with the object of

making available the fundamental truths of astronomy,

demonstrates alike the eagerness of the public to be

informed and the willingness of those qualified by

experience to minister to this praiseworthy curiosity.

Naturally, there is much repetition ; the same facts, or

many of them, appear in each of the several volumes,

but the method of presentation varies according to the

assumed intelligence of those addressed.

(i) In the first, Mr. Gaylord Johnson addresses an

audience of children and adopts kindergarten methods

with the object of teaching them how to recognise and

identify the constellations. The method is novel and,

it prove successful, we imagine that the ability of the

cher, the gift of creating interest in what is un-

' imiliar, the power of rapidly comprehending the direc-

um of a child's thoughts, and the art of giving it

\pression will play as great a part as the ingenuity

exhibited by the author of the scheme. Mr. Johnson's

hook may act as a stimulant, but against one danger

we may utter a word of warning—the attempt to

• collect too many stars and their delineations. Thi.s

1. an error into which we think the author has fallen.

Many of the stars depicted are too faint, some of the

NO. 2822, VOL. I 12]

^H^it

fourth and lower magnitudes being included. Such

faint stars might be allowed in groups, as in the

Pleiades, but for isolated stars it is doubtful whether

any below the second should be included. But adher-

ence to such a rule would have prevented the drawing

of the outline of the constellation figures, and this

feature is naturally relied upon to increase the interest

of the children.

(2) A second edition of " The Vault of Heaven " has

long been needed. This early work from Sir Richard

Gregory has been a warm favourite with the writer of

this notice, who has lent it to many students anxious to

become acquainted with the plan of the solar system

and the constructive machinery of the stellar universe.

Whether from politeness or conviction, all have ex-

pressed approval, and it is to be hoped that another

generation will find equal pleasure with the contents.

This new edition, written up to date, serves a further

purpose to those who have read the earlier. They will

learn what has been accomplished by the improvements

in the construction of instruments, and the continuous

application of these potent engines of research to the

study of the heavens. Spectroscopy and photography

have advanced by leaps and bounds in the interval,

and much information that was hoped for, but seemed

outside the reach of human effort, has become part of

the general stock of knowledge. The drift of the stars

through space, the dimensions of the whole stellar

universe, the growth and decay of worlds, with much
else that invited speculation, have become certainties,

and a new set of problems lies before the astronomers

of the future, though it must be admitted some of the

older and apparently simpler problems still stand

tantalisingly on the border-land of the unknown, and

individual judgment may interpret the evidence as

temperament dictates. Among these may be placed

the " canals " of Mars and the theories built on them,

the varying appearances on the lunar surface, which

Prof. W. H. Pickering and others have noted to recur

with a regularity that betokens a cosmic cause.

Concerning the correct interpretation of the observa-

tions, Sir Richard Gregory preserves a judicial atti-

tude, presenting the evidence impartially, and leaving

the verdict to the decision of instructed opinion. The
class for whom the book is intended is clearly indicated,

and this class should benefit from the well-arranged and

accurate contents.

(3) We confess that we have read this book with no

small measure of surprise, for it is apparently put

forward as a recent compilation. It bears no date, and

there is no suggestion that it is a reprint of an ancient

work. But such well-informed authors could not, if the

work were new, refer in the preface to the late Sir W.
H . M . ( hristie as the Astronomer Royal, and afterwards
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in the text discuss the possibility of Halley's comet

being seen at its return in 1910, so that we can only

conclude that it 'is not new. The l)ook is intended

for those who are unacquainted with astronomy, and

in the early chapters is traced the method by which

the ancients, unassisted by telescopes or measuring

apparatus, may have gleaned their notions of astro-

nomy. The plan is not original, but is well thought out,

and suggests one of the most desirable methods of

obtaining an insight into the geometry of the earth's

surface. Later, the sun and planets are described as

they are seen in a telescope, and the plan becomes that

of ordinary descriptive astronomy. One of the authors

is chiefly responsible for the discussion of the influence

of sun-spots on the earth's magnetism, but we do not

find the argument convincing, and additional facts have

been brought to light that are not mentioned. In the

concluding section reference is made to the stellar

universe, but the more recent facts connected with its

structure and dimensions are necessarily excluded,

(4) When so many authors are eager to put the facts

of descriptive astronomy before an English public,

there does not seem room for a translation. But Dr.

Nordmann's work deserves a welcome reception, for

it differs in some essential points from the ordinary

popular treatise. His object, he tells us, is " to relate

some of the marvels which the heavens have revealed

to us lately. I shall speak not to instruct or amuse,

but to produce thoughts, and even dreams, if I can."

He bids us to expect neither the commonplaces of

numerical detail nor the inane vapourings evoked by

the study of the skies. Nevertheless, we are allowed to

study the sun, though the magnetic and electric in-

fluences it exerts are insisted upon more than the

grosser and obvious service of a centre of attraction,

or the dispenser of light and heat. Similarly, the

question of the habitability of the planets acquires

more interest than the puzzling red spot on Jupiter, or

the canals of Mars, which latter are distinctly pro-

nounced a mirage. Thence we proceed to the stars,

and are taught how to measure the distance that

separates them from us. A most instructive study,

clear and logical, is given of the theories of star drift,

of island universes, giant and dwarf stars, and the

general views that obtain of the stellar cosmos. But

our author must indulge in a final paradox. He finds

it in the rotation of the earth. He furnishes a dozen
" proofs " that the earth turns on its axis and fearlessly

faces the consequences of accumulation. The con-

clusion drawn is : that the earth turns and the earth

does not turn are, kinematically speaking, equally true.

"It is simply more convenient to suppose that the

earth turns." But these be difficuldes that cannot be

explained in a small space.
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Oceanography.

Founders of Oceanography and their Work : an

dtution to the Science oj the Sea. By Sir Will

Herdman. Pp. xii + 340 + 29 plates. (Lond<

Arnold and Co., 1923.) 21s. net.

T the meeting of the British Association in I.i>»i-

pool last September, it was mentioned that a

new book on oceanography, by Sir William Ht r

had just been published. To the circle of i. .......

workers this was something of an event, and now that

the volume is before us we see that our anticipations

concerning it are realised in full. In the preface—

a

section eminently worthy of attention in itself, and by

no means to be skipped—we are informed that the book

is based upon a course of about twenty public lectures

given in 1919-20, while Sir William held, for the first

year, the newly established chair of oceanograr

"

the University of Liverpool. Thb at once 1

the structure of the book and the arrangement

subject matter, which differs from that of the orainary

text-book. The author's opening words are, "This

is not a text-book of Oceanography," and he proceeds

to express his doubts as to whether the time is yet come

in oceanography to write " the comprehensive text-

book drawing conclusions from various branches of

science—ranging from astronomy to biology." In this

the author is probably right, quite apart from the fact

that there is scarcely a man at the moment who could

do it satisfactorily.

Sir William Herdman's book may best be character-

ised as a series of oceanographical essays, more or less

independent one of another, and dealing with persons

and themes, for the most part those in which the

author is himself specially interested, or in regard to

which he possesses first-hand knowledge.

The book contains seventeen chapters and an

appendix. Of these, the first six or seven are devoted

to some of the leading lights of oceanography, their hfe

and work, especially Edward Forbes, Wyville Thomson

.

John Murray, Alexander Agassiz, Prince Albert of

Monaco, and Dr. Anton Dohm. The last ten chapters

deal with various oceanographical subjects, namely,

hydrography, ocean currents (the Gulf Stream), sub-

marine deposits, coral reefs and islands, luminescence in

the sea, plankton—its nature, investigation, variations,

and problems—applied oceanography, the sea-fisheries,

and food-matters in the sea.

In these many and diverse fields the author proves

himself an admirable guide—one who understands the

art of making the subject interesting to his readers.

The book is one of great freshness and charm, much of

which is due to the impress of the author's personality
;

it bears throughout the mark of his own keen interest
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in the science to which his life has been so zealously

devoted. As a consequence, the book is never dull,

even when treating of somewhat more recondite themes,

and in many parts the presentment attains a degree of

interest positively absorbing. Moreover, the treatment

of the subject matter is sober and objective, as indeed

one has a right to expect from an authority of so much
knowledge and experience. We are struck not only by
the author's enthusiasm for the problems themselves

and for their extensive scope, but also by his practical

recognition of their limitations ; we feel safe in his

guidance, because we feel he has the faculty of estimat-

ing values, of discriminating between the essential and

the unessential. The author never attempts to conceal

the limitations of our present knowledge ; but he

believes in the great future of oceanography, in the

wealth of stimulating discovery which the science, still

in its youth, has yet in store for mankind ; and he

contrives to inspire his readers with the same faith.

But, like the practical man he is, he sees also that

oceanography has other and more direct tasks before it

in the service of humanity. He realises that it is this

and this alone which can help us to exploit—or husband

—the treasures of the sea better than we are able to do

at present ; that oceanography, as he aptly puts it,

will help man in the future to become " less of a hunter,

and more of a farmer of the sea."

The author has had the good fortune to come into

personal contact with some of the greatest oceano-

graphers ; and he tells of them, giving his impression of

their personalities in a most attractive maimer. We
are led to realise how much the influence of these men,

especially Sir Wyville Thomson and Sir John Murray,

meant to the author himself, and we should be grateful

that he has not consigned his impressions to oblivion,

but enabled younger generations of oceanographers

to partake, as it were, in some degree in the life

'^nd happenings of the days when modem marine

search was first created.

It is out of the question here to enter upon any

<letailed appreciation of the individual sections of Sir

William Herdman's book ; but if any parts should be

noted as particularly valuable, they are chapters like

the two on Wyville Thomson and John Murray, and

the three on plankton and food-matters in the sea

;

the hydrographical sections, on the other hand, scarcely

come up to the same level. For the rest, adverse

< riticism must be directed not so much towards what

the book contains as to what it docs not.

There arc not a few writers who regard oceanography

^ being merely the study of physical and chemical

nditions in the sea. Sir William Herdman is not one

! these. To him, the biology of the sea is as much
eanography as are its physics, chemistry, and geology.
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I am entirely of the same opinion. On the other hand,

I cannot but feel that hydrography has here been

rather left out in the cold. Two chapters (viii. and

ix.) out of seventeen, and 37 pages out of 329. This

seems rather scant measure, even for those more inter-

ested in the biological side, and even granting that hydro-

graphical observations occur here and there in the other

chapters.^ Also, the extensive work which has been

carried out during the last thirty years by national and

international investigations of the sea, in procuring

information as to the food fishes, their development and

life-histories, might, I think, have been found deserving

of fuller and more particular treatment. The same

applies to several institutions the principal task of

which consists in working at the practical application

of oceanography ; in a book strongly emphasising the

importance of this side of the work, they might have

deserved special mention, whether for their particular

organisation, or as having been of fundamental value

to the methods of applied oceanography.

Nevertheless, though we might thus have wished for

more, the author gives us, even without it, very much

indeed, and there is ever\' reason to congratulate him

on the publication of this book. It is generally known

that Sir William Herdman has furthered the advance of

oceanography in his own country. In this book, he has

not only set up a handsome monument to himself, but

also—and this will doubtless please him more—has

proved himself an excellent advocate for his young

science of oceanography, both within and beyond the

boundaries of Great Britain. Johs. Schmidt.

Preventive Medicine.

An Introduction to the Practice of Preventive Medicinci

By Prof. J. G. FitzGerald, assisted by Prof. Peter

Gillespie and H. M. Lancaster. Pp. xx + 826.

(London : Henry Kimpton, 1923.) 375. 6d. net.

THIS is the first " full-dress " Canadian text-book

of preventive medicine, so far as we know, which

has seen the light ; and it is a happy augury of the

future of public health in our sister country that so

complete a book founded largely on Ontario experience

should be practicable.

Dr. FitzGerald, the professor of hygiene and pre-

ventive medicine in the University of Toronto, has,

with the assistance of several collaborators, focussed a

vast mass of important information bearing on pre-

ventive medicine and public health, from which British

' Apropos of hyilrography—one pious wish from a non-British reader:
that one could but havp thoso Fahrenheit defcreo^

ill all oceano«raphical works, Ilritish inrlude<i.

nbic to reckon equally well with either in ll'

the temperatures are noted in Fahrenheit in

another; but to the rest oj us, Fahrenheit is r

I hope thi« heartfelt cry may find its way to Urit

rt>-l inti. Centiitrade
• iin to be
'xample,

iiKrade in
:. ili^.ulvantage.

<ii<l heart*.

V I
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The lael that a book on hygiene and public health

should be called " An Introduction to the Practice of

Preventive Me<li(ine " is evidence of thf expanding:

scope of publi( -health acti\ ities, whi' h .ne iiii iea.>ini;ly

embracing every phase and age of life. This beneficent

intrusion of medicine—on its preventive side—is the

subject of Prof. J'itzGerald's suggestive first chapter, in

whicli he lori'casts the arrival of a time when it will no

longer be said that " he was so sick he had to have a

doctor," but when the physician will be engaged to

keep his patient well, by supervision and advice. In

view of this, extensive increases of our present services

for safeguarding childbearing and childhood, and for

periodical examinations at subsequent ages in life, are

anticipated. The difference between insurance for

medical purposes and prevention is aptly indicated in

the words that the monetary and medical benefit may
be used wisely or unwisely in the patient's efforts to

regain, not to maintain his health.

Subsequent chapters deal with measures for the pre-

vention of communicable diseases, each of some twenty

or more diseases being discussed in some detail. Special

space is given to the newly adopted measures for secur-

ing immunity against diphtheria by the administration

of an antitoxin-toxin ; and it would appear that by this

means, guided by the Schick test, we have available a

possibility of depriving diphtheria of all its power to kill

and injure.

The chapter on tuberculosis contains much valuable

information, but the statistics are not very skilfully

presented. The essential point is pressed home that

success cannot attend anti-tuberculosis efforts unless

private physicians take an active part in the campaign,

and constitute themselves leaders in the effort to pro-

tect human beings against excessive dosage of infection,

whether from consumptives or from infected cows' milk.

The preventive aspects of pneumonia, of cerebro-

spinal meningitis, and of acute poliomyelitis are stated
;

and although these diseases remain among the least
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cable Diseases, Laboratory, Vital Statistics, Child

Hygiene, Venereal Diseases. This table is followed by

a valuable table by Dr. Chapin giving the relative value

or "marks" of different branches of public - health

work. It will surprise some English administrators to

find plumbing and nuisances credited with 20 marks

out of a total of 1000, while control of nostrums is given

50 marks, educational measures 80, and anti-tuber-

culosis work 140. There is much to be said for this

American apportionment of merit. A number of ap-

pendices give details as to industrial hygiene, the em-

ployment of children, form of report of an industrial

nurse, the Workmen's Compensation Act, housing, etc.

The book can be recommended as containing a review

of recent information on most branches of preventive

medicine, which would be most difficult to obtain else-

where, except by reference to many documents.

Our Bookshelf.

Les PMnomenes thermioniqiies. Par Eugene Bloch.

(Recueil des Conferences-Rapports de Documentation
sur la Physique. Vol. 4, i"" Serie, Conferences 9, 10.

£dite par la Societe Journal de Physique) Pp. iii.

(Paris : Les Presses universitaires de France, 1923.)

10 francs.

Electric conductivity and other effects produced in

the neighbourhood of hot bodies are generally called

" thermionic " phenomena. The author gives an

interesting and clear account of several of the laws in

connexion with effects that have recently been dis-

covered by 0. W. Richardson and others. In spite of

the great progress that has been made, there is no

indication that this mine of research is approaching

exhaustion. New practical applications are being con-

tinually found. Thermionic valves are now being

made by hundreds of thousands for use in radio com-

munication, radiography (X-ray work), and for rectify-

ing alternating currents. Notwithstanding the great

practical use that is made of thermionic phenomena, we
are still far from seeing how they explain contact

difference theories or thermo-electricity. In particular,

the theory of thermionic emission in gases gives rise

to great difficulties. We have still to explain many
apparent experimental contradictions. The serious

study of ionisation potentials and of resonance founded

on thermionic emissions has barely begun. As time

elapses the theoretical field becomes more complex, but

the possibilities of valuable discoveries become greater.

The Outline of the World To-Day. Edited by Sjr

Harry Johnston and Dr. L. Haden Guest. (To be

completed in about 24 fortnightly parts.) Part i.

Pp. 40. (London : George Ncwnes, Ltd., 1923.)

IS. 2d. net.

There should be a demand fur a work ot tliis nature,

which aims at giving " a clear and definite impression

of the immense variety of the life and romance, the

natural beauties and treasures, of other lands." The
first issue contains the greater part of the section dealing

with France, and is copiously illustrated witli well-

chosen photographs, colour plates, and coloured maps

by Bartholomew. The letterpress is vivid, accurate,
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and sufficiently critical to give it value, but there is

little attempt to describe or explain the scenery, and

the maps have the defect of showing no physical

features. Some attention to physical geography would

not be amiss. There is no indication of the arrange-

ment of the work except that it will " concentrate

on the interesting side of nations and their lives, dealing

with mankind at home . . . their joys and pleasures,

their sports, their pageants, and their ideals." The
authors of the various articles are not stated, but the

names of the editors are sufficient guarantee that

high authorities will be chosen. So far as can be

judged from the first number, the work should prove

of value in spreading a knowledge of the ways of other

nations and encouraging an understanding of their

ideals and ambitions.

The Banyankole : the Second Part of the Report of the

Mackie Ethnological Expedition to Central Africa.

By the Rev. John Roscoe. Pp. xii+ 176 + 31 plates.

(Cambridge : At the University Press, 1923.) 15s

net.

In the second volume of the report of the Mackie

Ethnological Expedition to Central Africa, Mr. Roscoe

again deals with an immigrant nomadic pastoral

people, ruling an earlier, or original, agricultural

group. The Bahuma belong to the same stock as the

neighbouring Baganda and Bakitara, but represent

an earlier settlement in the Lake regi">n. They are

even more strict than the Bakitara in the observance

of milk customs, and owing to their repugnance to

intermarriage with their serfs, who lived on vegetable

food, they are racially purer than most pastoral

peoples of this area. Apart fruin Uu' description of

the ritual of the milk, which necessarily occupies a
position in the book commensurate with its prominence

in the life of the people, Mr. Roscoe's minute account

of the Banyankole is a piece of work the value of which

to the ethnologist it is difficult to overestimate. Not
only is the culture he describes rapidly passing away, but

also it embodies—as for example in its totemic system

and belief in the reincarnation of members of the royal

family in the forms of various animals—elements which
are of great importance in the study of the develop-

ment of custom and belief.

The Unconscious Mind : a Psycho-Analytical Survey.

By Dr. S. Herbert. Pp. vii-h230. (London : A.

and C. Black, Ltd., 1923.) 6s. net.

The output of psycho-analytic literature is always on
the increase. This volume is an attempt to give a

systematic account of the Unconscious on Freudian

lines ; and it follows the usual plan upon which such

works are written, containing considerable illustration

of theory from case-histories, examples of myth, wit,

art, and the like. There is a good chapter on " Theories

of the Unconscious," in which the leading views are

stated and criticised with—naturally enough—a strong

Freudian bias. On the whole, '* The Unconscious

Mind " is a simple and straightforward presentation

(so far as the subject-matter permits of simplicity and
straightforwardness) of the doctrine of the Viennese

school ; and can be recommended for the literary form

of its presentation as well as for being—what it claims

to be
—

" a general outline of our knowledge of the

nuconscious, as hitherto ascertained."



70.S NATURE Ui.^L. 1923

Letters to the Editor.

[ Tht Eilitor does not hold himself responsible Jot

opinions expressed by his correspondents. Neither

am he undertake to return., nor to correspond with

the writers of, rejected manuscripts interuied for

this or any other part of Naiukk. No notiie it

tahen 0/ anonymous communications.]

Dutch Pendulum Observations In Submarines.

Dr. F. a. Vkning Mkinksz, commissioned by the

Dutch Geotletic Committee to make pendulum
observations on board the Submarine K II of the

Royal Dutch Navy during the voyage from Holland

to "Java (see NATuaE of September ^5, p. 393), has

sent particulars of his observations from Gibraltar,

Tunis, and Alexandria.
The beginning of the voyage was extremely dis-

appointing because of the bad weather. For the

first live days the sea was continually very rough.

The rolling of the ship amounted to 30° to each side,

and the pitching to 8 metres ; the nights had to be

spent strapped to the berths. It was a very rough
experience for the first stay on board a seagoing

vessel.

After passing Portland Bill in the English Channel,

an attempt was made to take observations. Submerged
to a depth of 20 metres, the rolling still amounted to

}° to each side, which made observations impractic-

able. At length, off the Portuguese coast, the

weather cleared and it became calmer, but the long

swell continued. On September 24 an inquir>' was
made again into the movements of the submerged
ship. The greatest angle of inclination caused by
the pitching amounted at the sea-surface to 1°, the

rolling to 6° to each side. At a depth of 30 metres,

and while the vessel was going in the direction of the

swell, the inclination caused by the pitching was at

most 1°, which by the use of the horizontal rudder
could be reduced to less than J° ; but as the rolling

was still I J° to each side, observations were practically

impossible.
Notwithstanding the considerable rolling of the

ship, the amplitudes of the pendulums appeared to

vary fairly regularly. The principal impediment was
the circurnstance that the rays from the electric lamp,
reflected by the mirrors of the pendulums, went
beyond the edge of the film. The actual trouble w^as

therefore of an incidental nature. This induced Dr.

Vening Meinesz to devise an arrangement for suspend-
ing the whole apparatus from a horizontal axis to be
placed lengthwise in the ship in order to neutralise

the rolling. He supposed that it would be possible

to get this constructed at the workshops of the
Royal Navy at Gibraltar.

On September 26, between Cape St. Vincent and
Cadiz, the sea was very smooth, and for the first

time observations were crowned with success, as at

a depth of 25 metres the movements were very small.

The first observation was made in a place where the
sea was no metres deep, the second where it was
480 metres deep. During the second observation
the direction of the course was taken successively

W.E. and E.W., to test the effect of the speed of the

ship on the intensity of gravity, first mentioned by
Eotvos.
On the afternoon of September 28, Gibraltar was

reached, and immediately Dr. Vening Meinesz took
steps for the construction of the suspension apparatus.
All the assistance desired was kindly given by the
British authorities. The time being very limited,

it was necessary to carry on the work daj' and night
without intermission.

During the stay at Gibraltar the observations were
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accura« > .' .•< ^jr^-Mtfr than was expecte<;

preliminary obs< i .I'vns at the Helder.
• '.]' was clearly indicati .
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of the speed of t i

diagrams ; tht-

these with a did
value.

On October 3, a few hours before leaving Gibraltar,

the suspension apparatus was fitted up on board the
submannc. I am glad to express thanks to th«-

British authorities at Gibraltar, who so t<

tributed to the realisation of Dr. Vening
project.

During the passage between Gibraltar and Tunis,
the arrangement proved to be s.i* ' ' rv in every
respect. Although the rolling . to 2^ to
each side, observations were eaMi\ |>t,i<..iicable. A
stay at Tunis, where the submarine arrived on
October 7, was again used by Dr. Venin;- v'— ""-'

for the preliminary computation of his ob
One of these gave the value of g for a sc . ,

2500 metres with a difference of only 0-003 cm
from the theoretical value, which indicates con

,

isostasy.

Tunis was left on October 13,' and Alexandria was
reached on October 18 ; the sea being generally very
smooth, observations were made without any diffi-

culty. The Eotvos effect was tested again ; the
deduced speed of the ship differed only 0-3 mile from
the true value.

It appears from the diagrams that the accuracy
of the deduced period of oscillation in favourable
circumstances may be about 1/1,000,000, and that in

a rough sea there is little fear of the divergences
exceeding 1/100,000. We must wait, however, for

the complete computations before a positive statement
will be possible.

It should also be mentioned that the rate of the
chronometer was controlled by using the rhythmic
time-signals of the Eiffel Tower.
On October 31 the squadron, consisting of the

mother ship Pelikaan and the three submarines, left

Suez ; it will touch at the ports of Aden, Colombo,
and Sabang, and arrive at Batavia about the middle of

December. Dr. Vening Meinesz will carry out observa-
tions in the Red Sea and the Indian Ocean, and will

ultimately determine, with the invar pendulums, the
intensity of gravity at a few stations in Java.
From the results already obtained it may be con-

cluded that, by the method of Dr. Vening Meinesz, in-

vestigations of the intensity of gravity by pendulum
observations can be realised on the parts of the
earth covered by the ocean with almost the same
accuracy as on continents and islands. For the study
of isostasy, and of Wegener's hypothesis of floating

continents, observations in submarines, especially

between the coast and the deep sea, will be of the
greatest value. J. J. A. Muller.

Zeist, November 7.

The True Relation of Einstein's to Newton's
Equations of Motion.

The equations of a space-time geodesic or Einstein's

general equations of motion of a free particle are, in

usual symbols,

d^XK fa^\dx^ dxfi

ds^'^Xi i ds ds

In order to show their relation to Newton's equa-
tions of motion, which may be written

d%^'cii

o. L = i, 2, 3, 4.

I, 2. 3,

(I)

{N)
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Einstein considers the special case of slow motion in
a weak gravitation field, i.e. such that the metrical
tensor compouents g,.^ differ but little from their
Galileian values. Then, neglecting squares, etc., of
these small differences and also their derivatives with
respect to x,^ (quasi-stationary field), Einstein easily
obtains the Newtonian equations as a first approxima-
tion, with S2== -\c^g^^ as the classical potential of the
gravitation field. This treatment of the question is

repeated, so far as I know, by all exponents of
Einstein's theory.
Now, as has recently occurred to me. the true

relation of Einstein's equations to those of Newton is
of a much more intimate nature, and remains valid,
no matter how strong the field and how much space
deviates from Euclidean behaviour.

In fact, the frame most natural to adopt for an
interpretation of the complicated equations of motion
(i) of a particle being clearly its own rest-system, let
Xi, X2, X3 be the space-coordinates of the particle in
such a system (the latter, of course, to play its part
during an infinitesimal time and to be replaced success-
ively by others and others). Moreover, let for con-
venience the origin of x^, etc., be taken at the particle
itself. Then, at any instant, Xi = dXil(is = o{i->. =. 3), and
equations (i) will reduce to ds^=gitdxi' and the tliree
equations

d / I dXi\ _ c*
J 44\

'^^^ ~ n/^A » f'
(2)

where dt = dxjc, the fourth equation being already
utilised. Now, with i, k reserved for i, 2, 3,

/44 \ =aikfiljjc _ 1 ^4\ .,„?£««
\i i ^ \cx, * aArJ^*^ dx,-

The coordinates can always be chosen so as to make
^i_^42_^i3_Q jj^jg means a frame not spinning
relatively to the stars. In these coordinates then,
or in such a rest-platform of the particle,

„ d since the Xi can now always be measured along
'the principal axes of the operator or matrix ^** (when
also g" =ilgu), we have

r44\= _ ^ ^«
I i i 2gu ' CXi'

no more to be summed over i, of course. These
values substituted in (2) give, with gu = - a^, and
since Xi =dXildt =0,

d'( Jai^l_ c* eg.

4.1,

,

(3)
2 Jou'cx-

Now, the space-line element of our platform being

dP =aiidxi* \-a^^x^ +«»»rf^»*,

v'anrf^i.etc.are the length elements rft,, etc., measured
along the axes precisely as in (N), and the right-hand
member of (3) expresses the gradient of li= - ic*^«4 -f

const. With a proper choice of the constant,

We thus see that, in the rest-system of the free particle,

the genera! relativistic equations (i) become identical

with the Newtonian equations of motion, rigorously, i.e.

whether the gravitation field is weak or not {zUjc* a
small fraction of unity or not), and no matter how
strongly the platform-space differs from a homaloidal
(jr Euclidean space.

This simple investigation is here given not merely
because it seems to put the general ecjuations (i) into

an interesting and familiar light, but also because it

vindicates the rights of the Newtonian equations of

motion. Lur>wiK Sii.hkrstkin.

129 Seneca Parkway, Rochester, N.'N'.,

September 19.
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The Influence of Barometric Pressure on the

Specific Gravity of the Surface Water in Indian
Seas.

It has for many years been recognised that any
alteration in barometric pressure over a wide expanse
of water produces concomitant changes in the surface
level, and Prof. J. W. Gregory [Scottish Geographical
Magazine, 1909, vol. xxv. p. 316), when discussing
the level of the sea, pointed out that " the sea in an
area beneath high air pressure has its surface pushed
downwards and the displaced water rises in the ad-
jacent areas." Since the waves of increased barometric
pressure occur at approximately the same time of

day in each degree of longitude, it follows that each
succeeding elevation and depression of the surface level

of the sea travels across the ocean like a wave from
east to west. In the region of India the barometric
pressure normally exhibits in every twenty-four hours
a double rise and fall with maxima at approximately
9.45 A.M. and 10.30 P.M. and minima at 3.30 a.m. and
4.30 P.M.

Investigations of the specific gravity {(t^) of the

Fi«. I.—Average specific gravity of the surface water and simultaneous
barometric pressures during a voyage from Bombay to the Andaman
Islands in October 1931.

The continuous line shows the specific gravity, and the dotted line the

barometric pressure, in each of the three figures.

surface water of Indian seas have revealed a daily

double oscillation that occurs simultaneously with,

and must, I think, be due to, the alterations of

barometric pressure. This oscillation of specific

gravity is, however, only clearly seen in the open sea,

because in inshore waters it is obscured by other
changes due to tidal flow, etc. During the voyage
from Bombay to Port Blair, Andaman Islands, in

October 192 1, a four-hourly record of the specific

gravity of the surface water and the barometric
pressure was carefully kept, and the results obtained
are shown in Fig. i. This shows very clearly the
way in which, as the barometric pressure falls, the
specific gravity of the surface water rises, and vice

versa, the two curves alternating with one another.
A variation in the specific gravity of the surface

water such as this might be due to (a) lateral hori-

zontal movements of m<i.sses of water, or (fc) an upwell-
ing of water from a deeper level. If the latter cause is

the true one, then the effect of changes in barometric
pressure shojild be found to depend on the relative

specific gravity of the surface water and of water
immediately underlying the surface layer. In October,
following on the effects of the south-west monsoon,
the upper-level water will be diluted and have a
lower specific gravity than that immediately below,
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and henc<' an upwcllinK' "f deeper water due to a fall

in It.iKMii'trir prfS'ii'.rr should cause n rise in specific

II) tin:

I Laccaiiivc Sc;t Uiiimg the
I rhniary 1023. It is now

1, f liarometrlc pres.siire and

8) \ith each other. (In this

anti !M v\\\. J, ;is i nave no records made on lM>ard

ship, I have taken the average barometric pressure

registered in ralcnttn, as given in the Barometer
Manual, luiu.) At this season of the year the rain-

fall is sHght, and, owing to evaporation, the surface

layer tends to have a higher specific gravity than
water underlying it. In consequence an upwelling of

wall r owing to lowered barometric pressure, produces
a tall m specific gravity.

1 uiall\ , in Fig. 3, I have given the results obtained

Fig. 3.—Average specific gravity of surface water and average baromttric
pressure off the west coast of India in May 1923.

off the west coast of India in May 1923. The south-
west monsoon had already set in, and there had been
a considerable amount of rainfall in the region under
investigation since the middle of April. In conse-
quence the surface layer of water had again become
diluted, and we now get a return to the condition
foiiiul in the month of October, i.e. a rise of barometric
pre.ssure causing a fall in salinity, and a reduction in
the pressure being accompanied In- a rise due t6 the
upwelling of denser water from below.
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^p( < till in of oxygen there occur two types
(y; .„....,, triplet series, and ^'"' s^'-^^alled " singlet

"

series. The terms associat' the former type
are designated by Fowler (' i

, jh Series in Line
Spectra ') as ms, mp, and md, while those associate<l

with the latter type are designated as mS, mP, and
mD.
One of us (Hopfield) has recently found a numlx-r

of new oxygen lines occurring in the ultra- vi<.

(Nature, September 22, p. 437). These appear
fourteen triplets, and for their representation o;

fifteen different lenns art- n-cl''!. l-"ourteen

these are previously known terms of oxygen
(i5 to 7S, 2D to 7D, ami iie fifteenth is a
new triplet term, of larger trecjuency value than any
previously known oxygen term. Each of the fourteen
triplets represents, on the Bohr theor-- *'- '-ansition

from some known singlet energy ! ae new
triplet level. The nomenclature jusi k'>^" '"iS been
used in all prcMous <oinnuinications and is identical

with that of I'oulcr, a point apparently not made
clear, since the editor of Nature added a note to

the letter of September 11. saving that the .S. P,

and D terms did not :as

of the same designation
The fourteen oxygen terms include only 5' lor s)

and D terms, and this leads to the conclusion that

the new energy level corresponds to a P (or />) term.
Whether it is a P or ^ term is not at once evident.

Since the known mp terms of oxygen are triple,

while the mP terms are single, the suggestion was
made by one of us (Birge) that the new level be
designated o/j,2.t I" ^^^t. the spectral diagrams
devised by Brackett and Birge [Physical Review, 21,

710, 1923, and Jour. Optical Society of America,
now in the press) predict this level at precisely the

position found. But it appears, as mentioned in

the letter of September 22, that in the op-is triplet

the opi-is component is detinitely lacking, and a
similar phenomenon was later found in the case of

the corresponding new sulphur triplets which are

discussed in the same communication Since the is

portion of the op^-is designation is known to be
correct, and since the known is-nip series of oxygen
and of sulphur consist alwavs ot triplets, the theory
of inner quant numbers leads inevitably to the

conclusion that op is » / the correct designation of

the new triple level. Hence tiie designation has been
changed to oPj,). An assignment of inner quant
numbers to the various terms, according to Sommer-
feld's method, then leads immediately to the prohibi-

tion of the oPi-15 component, by the Selective

Principle. The inner quant numbers in the case of

the triple oP term run in a direction opposite to

the usjial, in keeping with the " inverted " character
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of the new triplets, mentioned in the letter in Nature
of September 22. Again following Sommerfeld {Ann.
d. Physik, 70, ,32, 1923) it is concluded that in the
oxygen group the terms labelled by Fowler as mS
are single, while the mP terms are triple, and the
mD terms quintuple, just as in the case of chromium,
which is in the same column of the periodic table.

Accordingly the so-called " singlet " series of oxygen
are really of a complex nature, a fact that has already
been suggested by others (see Fowler, loc. cit., p. 166),
while in general the series spectra of the oxygen
group are similar to those of chromium, as far as
complexity of terms is concerned.
As already noted, similar triplets were found in

sulphur, while independently the diagrams by
Brackett and Birge had been used to predict the
position of most of these new lines, the agreement in

all cases being within the limits of error. The
diagrams also allow the identification of some of
the other new lines. In particular, the diagrams
indicate that the triplets called, in the letter in

Nature of September 22, 0P-3Z) and 0P-4Z) are
in reality 0P-2S and oP-35 respectively, while those
called 0P-2S and 0P-3S remain unidentified. In
addition, the ^5279 narrow triplet of sulphur has been
identified as 1S-2P. All these points, as well as
more general questions, are fully discussed elsewhere
by one of us (Birge, " Spectral Series of Divalent
Elements," Jour. Opiical Society of America, now in

the press). One of the conclusions of that paper,
derived from a study of the spectral diagrams
already mentioned, is that the possible triple levels

of the oxygen group, oP and op, while having different

sets of inner quant numbers, running in opposite
directions, have nevertheless the same average
numerical magnitude. But for some unknown reason
the oP (valence) level represents a more probable
condition, and op does not actually exist. Similarly,

in the case of the elements of the second column
of the periodic table, the non-appearing os level

coincides numerically with the iS valence level.

J. J. HOPFIELD.
R. T. Birge.

University of California,

Berkeley,
October 16.

Identification of Pure Organic Compounds.

In his review of Mulliken's " Identification of Pure
Organic Compounds," vol. iv., on p. 581 of Nature
of October 20, your reviewer surely does the author
an injustice. Perhaps he is unacquainted with the
earlier volumes, as I am, at present, with the latest

—

that under review. But I can testify to the great
value of volumes i. and ii., and have used them
regularly for the last two years. In identifying the
components of commercial dyestuffs and similar
work, Mulliken's methods are far less troublesome
and time-expending than the classical method de-
scribed by your reviewer, and aptly termed by
Mulliken in his preface " the Method of the Empirical
Formula." I nave never experienced failure in

preparing a characteristic derivative by following
Mulliken's prescriptions, working with quantities of

about ,V gram. In fact, his beautifully neat methods
for manipulating small quantities deserve to be
more widely known, and, in my opinion, it is a matter
for regret that your review will prevent this.

VV. A. Silvester,

Research Department,
British Dyestuffs Corporation, Ltd.,

Blackley, Manchester.
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I WELCOME Mr. Silvester's statement, and am glad
to hear that Mulliken's methods are appreciated
and found useful in technical organic chemistry.
In these matters it is only possible to speak from one's

own experience, and, as a research organic chemist
and teacher of thirty years' standing, I should not
dream of allowing my research students to learn

to rely on jNIulliken's methods. I adopt this attitude,

not because his methods are bad or inaccurate, but
because they are incomplete, and an extension of

his system to meet all requirements would be im-
practicable. J- F- T.

Amanita muscaria on Hampstead Heatii.

The letter from Dr. O. Rosenheim in Nature of
October 27, p. 622, would doubtless cause astonish-
ment to many mycologists. Amanita muscaria is

one of the commonest toadstools, and is to be found
amongst almost any clump of birch trees in this

country, consequently being a common sight in woods
and on commons near London. The association
between fungus and tree, moreover, is so constant
that it is not unlikely that the mycelium is one of

those concerned in forming birch mycorrhiza.
It is, however, the statement that there is difficulty

in obtaining this and presumably other common
agarics for scientific investigation that occasions
this letter. If any chemist or physiologist desire
such specimens, I should be pleased to circulate

members of the British Mycological Society to that
effect. That common species even are sometimes
not to be had has been brought forcibly to my notice
during the past two seasons. Lactarius vellereus

was asked for last year at a time when, normally,
the season is on the wane. Though the fungus had
appeared in quantity in July and August—the season
that year was abnormally early—it was exceedingly
scarce in October and November. This year, though
many mycologists have been on the look-out for it

since the beginning of the season, I have heard of

no one finding sufficient to fill a vasculum, let alone
the promised hampers; Amanita mappa, on the
contrary, has been so amazingly abundant every-
where that pantechnicons could have been loaded
with it.

It should be emphasised also that toadstools have
their due season, the majority appearing some time
during the period after summer rains until autumn
frosts, and consequently it is not possible to provide
f/esh material of a given agaric all the year round.

J. Ramsbottom.
British Museum (Natural History),

South Kensington, S.W.7,
November 3.

Insecticides.

I am interested in the question raised in Nature
of October 27, p. 622, as to the efficacy of camphor
in preventing moths, and the apparent absence of

experimental evidence on the subject. May I suggest
that the whole matter of " insecticides " needs in-

vestigation. Daily we see upon advertisement hoard-
ings the most alarming pictures, showing the truly

devastating effects of popular insecticides on every
known and unknown species of the insecta. I have
had an opportunity of testing the truth of these
statements, and I am profoundly disillusioned.

At the beginning of the rainy season in India my
bungalow became in a few days infested with thousands
of fleas, which had hatched in the floor matting.
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They are smaller than Pulex irritans and do not bite

80 severely. Scores of them inarched up my legs

as I sat in pyjamas. I bought some tin.s of that best-

known of insect powders." I covered my le^
with it. It had no effect whatever. The fleas bit

and jumpetl with undiinini.shed zest. Heforc taking

steps to rid the bungalow entirely of the crratiircs,

I t(X)k a do/en of them, and placet! them in an empty
biscuit l)ox, and another dozen in a Ijox containing

a layer a ouarter of an inch thick of the powder.
In twenty-four hours the fleas in both boxes were
all alive ; some were resting actually on the deadly
powder. I also shared with many in the trenches

the bitter experience that these insect powders had
no effect on lice. Lp, de Costobadie.
Mottram, nr. Manchester,

November 5.

Lest the good work of American entomologists
should be ignored by default, may I direct the
attention of your correspondent on the above subject
(October 27, p. 622) to two valuable papers recording
the results of definite experiments planned against
clothes moths ? The first, by E. W. Scott, W. S.

Abbott, and J. E. Dudley, appeared in IQ18 as
Bull. 707 of the U.S. Department of Agriculture,
" Results of Experiments with Miscellaneous Sub-
stances against Bed-bugs, Gsckroaches, Clothes
Moths, and Carpet Beetles"; the second, "Clothes
Moths and their Control," by E. A. Back, appeared
in July last as Farmers' Bulletin, No. 1353, of the
same Department. These papers contain a mass of
information regarding the relative effects and best
methods of employing very many different substances
against clothes moths belonging to species found in

Britain ; and curiously enough, in view of the ex-
perience of your correspondents, both papers agree
in regarding naphthalene in good condition as " one
of the safest and best materials for protecting fabrics
against moth injury," although it must be used in
moderately tight receptacles so that the fabrics
remain in a naphthalene-permeated atmosphere.
Camphor used in the same way is said to be almost
as effective, its fumes killing all stages of clothes
moths. James Ritchie.
The Royal Scottish Museum, Edinburgh,

November 6.

My own experience of clothes moths in museums
extends over many years, and I regret that I cannot
agree with " E. E. A." in Nature of October 27,
p. 622, that paper is a barrier. The clothes moth

' fauna " of Britain is changing. At one time the
chief pests were moths belonging to the genus Tinea,
which are animal feeders, attacking furs, feathers^
wool, silk, etc. To-day the most dangerous pest is

(Ecophora (or Acompsia) pseudospretella, which,
according to Meyrick, was first introduced about 1840.
This species eats both animal and vegetable sub-
stances. I know it as a disastrous guest of neglected
herbaria, preying indifferently on the dried plants or
on the paper ; and I have observed that it has
perforated and penetrated the newspaper coverings
of mounted birds and mammals. Fabre, apparently,
was unacquainted with this species when he stated
that paper is a sure barrier. Pseudospretella certainly
prefers slightly damp surroundings, and is known to
be a lover of cool climates ; it is extremely abundant
in London, and is much more conspicuous than any
species of Tinea. Perhaps it is not yet established
in central or southern France.
Without making any careful experiments, I have
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1
believed that naphthalene scattered in '

moths away to some extent. It is not
find n --' !rirva in a store box of mouiiT'
in cii es which suggest that the ji..;

insinii..v. .. w.c egg through a crevice, li,

are immune from many well-known iii-<

Fuming with hydrocyanic gas has no cJieci 1 .,c

fumes of chloroform cripple the larv<c for a few days

;

but in a week or so they become active again, and
may probably complete their metamorphoses. Drench-
ing with motor spirit is aLso useless. I^rv;f droi.ncd
in a strong solution of naphthalene, an*

I

.ad
until they are thickly encased with a ti ,at»
begin to crawl alx>ut when the naphltialene is
sufficiently evaporated to give freedom of action to
the segmemts. Bisulphide of carbon, in my experi-
ence, kills the larvae.

Bisulphide of carbon, a week or two ago, proved
useless in dealing with a small colony of " Aluseum
Beetles "

; but drenching the specimen (a mounted
bird) with motor spirit appears to have been success*
ful. I take this beetle to be Ptinus germanus.
described as " scarce " in Cox's " Handbook of
Coleoptera," the only work available here at the
moment. Ptinus fur is the better-known species.
Probably the latter insect will ro-mlrr. .),tf,.rr.„t

handling. My own experience of the
to the genus Glyciphagus is that Ip ;

has no effect, although it is advised by high au-
for these disagreeable pests. Like man\-
" insects," they withstand drenching in petrol, and
the only remedy is successive fumings with sulphur
dioxide—a plan not always possible in varied collec- I
tions. A really comprehensive work on museum
(and household or warehouse) insects would be very
welcome. The losses in stored collections, although
for obvious reasons kept secret, are certainlv great.
This is due not always to neglect, but ' to the
curator's faith in one or other of the well-known
insecticides.

I have been told (and certainly credit the tale)
that constant vigilance is needed to protect stocks i

of " Insect Powder " from the ravages of some sort i

of warehouse pest. Yet this powder, when pure,
is very useful indeed in collections, in spite of its
comparatively high cost and its messy qualities.
Crude experiments on my own part suggest that a
mixture of equal parts of borax, sulphur, insect
powder, and naphthalene might be scattered or
otherwise used as a deterrent. I tiave tried plunging
valuable and delicate spx;i.jiens, such as mounted
butterflies and pressed plants, in a solution of celluloid
in amyl acetate. When dry, a thin and perfectly
invisible " size " of celluloid is left behind. The
specimens are thus protected from damp and fungi,
and are probably safe from mites also.
An example of the work of CEcophora can here

be described. About two years ago a duplicate
stuffed wheatear was placed in a glass cupboard,
faintly illuminated, and distinctly damp. Three
months ago, in clearing out the cupboard, I found
that the bird had lost its skin entirely ; even the
homy rhamnotheca of the beak, and the scales of
the feet, had disappeared. Nothing remained except
the wires, the bones, and the stuffing ; and, strange
to say, the stuffing was neither tow nor cotton wool,
but waste silk. I have known CEcophora larvae
feeding on a Chinese " joss stick," a compound of
resins used as incense, and have found one in an
excavation in a " vegetable ivory " nut. In the
latter case no other insects were visible, and every-
thing pointed to the moth caterpillar as the culprit.

Fredk. J. Stubbs.
Oldham Corporation Museum.
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A Suggested Modification of "Proton" to

" Prouton " as a Memorial to William Prout.

The amazing advances in our knowledge of the
composition and structure of matter achieved during
the past few decades constitute an important, if not
quite final, step toward the establishment of the
essential unity of the physical universe.

In reviewing the epoch-making work of J. J.

Thomson, whose electrical theory of matter under-

lies all recent developments in this field, with that of

Rutherford, Ramsay, Soddy, Aston, and others in

England and elsewhere, one should not be unmindful
of the contribution made over a century ago by his

compatriot, Wilham Prout, an early apostle of unity.

To all students of chemistry Front's hypothesis,

published in i8i6, to the effect that all of the elements
are formed from hydrogen by some process of con-

densation or grouping, has been familiar by reason of

the stimulus it has afforded to accurate experimental
work. Relegated for many years to the limbo of

discarded theories, it has at last emerged to increased

plausibility. Although of necessity less specific than
the hydrogen-helium theory of Harkins, it is corre-

spondingly simpler, and equally valid if the helium
atom, with its four protons and four electrons, be
regarded as an intra-atomic polymeride or condensa-

tion product of hydrogen. However intricately the

more densely populated communities of protons and
electrons may be arranged in the heavier atoms, the

one proton and one electron of the atom of hydrogen
certainly constitute the " first pair " in the chemical

Garden of Eden, or present the first stage in the

upward evolution of the elements.

In recognition of the genius and insight of William
Prout it is suggested herewith that the name " proton

"

"recently assigned to the unit charge of positive elec-

icity, be modified, with some small sacrifice of

'etymological accuracy, to " prouton," a term with

distinctive historical connotation.

Arthur Wesley Browne.
Cornell University,

Ithaca. N.Y., U.S.A.

An Uncommon Type of Cloud.

In Nature of November 17, p. 725, Dr. Lockyer
puts forward a suggestion as to the physics of the

formation of " mammato-cumulus " cloud, namely,

that it is formed by descent of moist air into colder air

below, when there is a reversed vertical temperature

gradient, in the same way that " cumulus " clouds

are formed by an ascent of warm air (when there is

a normal temperature gradient) into colder air above.

rAny satisfactory explanation of the formation of

this type of cloud would be welcome, but surely
" cumulus " clouds are formed by the adiabatic

cooling when moist air rises to a place where the

atmospheric pressure is lower. The general decrease

of temperature upwards is only necessary to make
such ascent of air possible. A descent of air, such

as Dr. Ixjckyer suggests, must be accompanied by
adiabatic warming, since the pressure is increased

whatever the general vertical temperature gradient

may be. It is true that some cloucl might be formed
by the mixing which might occur at the surface

of separation between two masses of nearly saturated

air at different temperatures, but this would not be
expected to form the dense globules of cloud actually

seen with this type of cloud formation.

G. M. B. DoBSON,

Robinwood, Boar's Hill, Oxford,
November 17.
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In mv letter whichappeared in Nature of November

17 I referred to Mr. Arthur Clayden as " the late,

when actually he is very much alive. How I came to

make this error I cannot understand, but I was most

probably thinking of Mr. Clayden as the late Prmcipal

of the Universitv College, Exeter, and so made the

mistake. I much regret the error, and shall be

glad if this correction of it can appear in an early

issue of Nature. William J. S. Lockyer.

Norman Lockyer Observatory.
Sidmouth, S. Devon,

November 20.

National Certificates in Chemistry.

I HAVE observed on page 610 of Nature for October

27 a reference to the scheme of examinations for

national certificates in chemistry.

The writer of the article, upon the basis of an

expression of opinion commencing with the word
" apparently," proceeds to criticise something on

which he is not fully informed. The scheme ts

" designed to secure all the advantages of internal

examinations and of reasonable freedom in the

arrangement of the courses of work to meet local

conditions and needs," and the writer need not fear

that there is any truth in the suggestion that before

courses of study are recognised they are modified or

mutilated by the Board of Education.

So far as national certificates in chemistry and the

courses leading thereto are concerned, the Board acts

only in conjunction with the Institute of Chemistry.

The experience of the first two examinations for

such certificates has amply demonstrated the useful-

ness of the scheme. No complaint of bureaucratic

intervention has been submitted either to the Board

or to the Institute.

So far from insisting on " that machine-like uni-

formity beloved by bureaucrats," the examination

papers have, in fact, been set either by the local

schools or by their own affiliated groups—such as the

Union of Lancashire and Cheshire Institutes.

The view of the writer as to the need of " some
measure of central control and to some sound and
official organisation " is incontestable : those de-

siderata are precisely those which the scheme is

designed to attain. Richard B. Pilcher,
Registrar and Secretary.

Institute of Chemistry,

30 Russell Square, London, W.C.i,
November 13.

Mr. Pilcher will know that before an educational

institution can submit candidates for national certifi-

cates the course of study proposed must be approved

by the Board. This, of course, is absolutely necessary

and desirable, but it is at this stage that modifications

may be suggested by the Board—the alternative to

acceptance being refusal to place the institution

concerned on the approved list. I do not suppose for

one moment that modifications of courses proposed

are not necessary sometimes, but I do suggest that

the trend of the modifications is towards uniformity

of syllabuses.

I have no suggestions to make, at present, on the

actual conduct of the examinations, and. I know that

the papers are set by the local schools and assessed

by gentlemen whose work is not questioned. My
reference was made distinctly to the pre-recognition

stage, and I can assure Mr. Pilcher that I did not

write without some knowledge.
I would also point out that I was referring to

complete courses of work—including subjects ancillary

to the main subject, and covering a period of fron\ three

to five years. The Writer of the Article.

N' 2
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Zoological Bibliography.

Referring to my I«tt<r on this subject in Nature
of November 3, p. 65 i, I am asked to state that the
recommendation that the size of the pubUcations of

scientific societies should, if possible, be demv
octavo, originated with a committee of the British
Association on the size of {>eriodicals, not with tluit

on Zoological Bibliography and I'liblication ; and
that this was also the recommendation of the Corre-
sponding Societies' Committee at Liverpool.

The Museums, Hull.

Thk British A.ssociation Committee on Zoological
Bibliography and Publication desires me to emend a
statement in the friendly and welcome letter which
Mr. T. Sheppard has addressed to you on behalf of
the Corresponding Societies' Committee (Nature,
November 3,' p. 652). The recommendation that the
format of a society's publication should be demy
octavo (approximately, 9 x 5J in., or 225 x 14-5 cm.)
does not occur in the last report of my Committee or
in any of its previous reports.

If that recommendation was made either by the
Corresponding Societies' Committee or by the Con-
ference of Delegates from those societies, it will

doubtless have been transmitted to the Council of the
British Association, and will presumably be com-
municated by that body to the Committee which it

has appointed to report on such questions.
Meanwhile I am to add that my Committee already

has a different proposal of the same nature laid before
it, and that it will report on the subject in due course.
The only recommendation by the Conference of

Delegates of which I have received information is as
follows : "To urge the adoption by scientific societies
of the bibliographical recommendations contained in
the current Report of the Zoological Publications
Committee."
May I request those who may desire a copy of

the Committee's last report to address themselves to
me at the Natural History Museum, London, S.W.7,
and not to the Secretary of the British Association.

F. A. Bather,
November 12. Secretary.

A Standard System for Scientific and Technical
Publications.

The enormous amount of current scientific and
technical literature is a matter of common remark.
It goes to swell an ever-increasing accumulation, of
which a large portion, comprising research data,
observations, measurements of values, and so forth,
remains of permanent value. The various published
indexes serve to keep account of it, but the labour
required to make a comprehensive review over any
range of recorded fact is considerable, and will steadily
increase as time goes on. With the view of alleviating
such labour I have worked out in detail an organised
publication system, as specified below in two parts.

1. The Standard Page Size Scheme.—A certain suit-
able size should be nominated as the standard page
size, and be adopted generally for scientific and
technical publications, except for special reason to
the contrary. The size would be chosen by experts,
and would be some compromise between a small
magazine size and a book size.

2. The General EncyclopeBdia Scheme.—Standard
size publications of booklet and pamphlet form to be
perforated at a standard spacing for filing on the ring-
book, or other similar system. Each of such publica-
tions to have a word or phrase, descriptive of the
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pp.

publications can be filed in alpt
In the case of p< each important arti'

should begin at a n^^ . page, and occupy a wli'

sheet or set of sheeU>, the space left over l>er

blank, or filled with advertisements or small :

The periodicals should be so bound that such
can be withdrawn without mutilation ; the st,

perforation and cyclopaedic phrases should be
vided as for pamphlets.
Upon the adoption of the system, pamphlets and

articles withdrawn from periodicals would be filed

in an orderly and compact collection in covers of
book size, in alphabetical order, or order of classi-
fication as desired. But I specially argue that the
system would permit of a variety of arrangements
of great service to those who desire to make any
review over recorded fact. Only certain classes of
periodicals need conform to the system, in order to
derive the main advantages of it, and existing indexing
arrangements need not be upset by it.

The above will give only the roughest idea of the
system ; it has many modifications, and there are
very many considerations to be taken into account.
But I am prepared to go into precise details with any
committee set up to consider the system from a
general scientific point of view. Such a committee
might, for example, be appointed by the British
Association. I shall also be glad to supply an account
of the system to any person specially interested.

J. F. POWNAIX.
20 Watery Lane, Merton Park,

London, S.W.20.

A Fossil Caddis-case.

Attention has frequently been directed of late to
the extraordinary persistence in time of various ins(

structures, as shown by fossils. It might be assuni'
that the reactions and instincts of insects wer<.
similarly ancient, and of this we have a certain amount
of actual proof, as in the case of some of the ants, the
remains of which are so abundantly
preserved in Baltic amber. When
I was recently in Vladivostok, Dr.
A. Kry^htofovich showed me some
curious insect cases found fossil in
the Tertiary rocks at Posiet, a
locality in Siberia close to the border
of Korea. One of these cases, which
he gave me, proves on examination
to be that of a caddis-fly of the
genus Phryganea, quite similar to
the modern Phryganea grandis. It is

composed of pieces of Sequoia langs-

dorfii, which are arranged side by
side in the usual spiral fashion, and
are about 5 mm. long and 1-2 mm. wide, the case itself

being 7 mm. wide. The species represented by these
cases may be called Phryganea Kryshtofovichi n. sp.

(Fig. i). The cases from the Miocene of Oeningen in
Baden, Ijong ago named Phryganea antiqua by Heer, do
not belong to this genus. The true Phryganea case
is quite a specialised structure, with a definite spiral

arrangement, which we now see to have been evolved
long ago, the Posiet beds being Lower Miocene or
probably earlier. In the insect-bearing beds on the
Kudia River, Siberia, N. lat. 46°, I secured a wing of
Phrj'ganea, which will be described elsewhere.

T. D. A. COCKERELL.

University of Colorado, Boulder,
Colorado, Oct. 10.

Fig • Pkrygtaua
Kryshtc/fpicki case.
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Hormones.^

Bv Prof. E. H. Starling, C.M.G., F.R.S.

IX the dedication to his work, Harvey compares

the heart to the sovereign king, and throughout

he continually recurs to what we should now describe

as the " integrative function " of this organ. In

virtue of the circulation which it maintains, all parts

of the body are bathed in a common medium from

which each cell can pick up whatever it requires for

its needs, while giving off in return the products of

its activity. In this way each cell works for all others

—the lungs supply every part with oxygen and turn

out the carbon dioxide which it produces, the ali-

mentary canal digests and absorbs for all, while the

kidneys are the common means of excretion of the

soluble waste products of the body. Changes in any
one organ may therefore affect the nutrition and

function of all other organs, which are thus all members
one of another. But, in addition to enabling this

community of goods, the circulation affords oppor-

tunity for a more private intercourse between two

or at any rate a limited number of distant organs.

It is now eighteen years since I directed attention

to the chemical messengers or hormones which are

employed by the body for this purpose. As an illustra-

tion of the method by which they work, I adduced

the example of carbonic acid gas, which is the product

of all cellular activity and at the same time has a

specific excitatory effect on the respiratory centre,

so that the respiratory movements keep pace with

the needs of the whole body for oxygen. The typical

hormone, however, is a drug-like body of definite

chemical composition, which in a few cases is actually

known, so that the substance has been synthesised

outside the body. It is more or less diffusible, and

may even withstand without alteration the tempera-

ture of boiling water. It is generally easily oxidisable

in a neutral or alkaline medium, so that after its

production it does not remain long in the blood ; it

delivers its message and is then destroyed. Each
specific hormone is manufactured by a group of cells

and turned into the blood, in which it travels to all

parts of the body, but excites definite reactions in

one or a limited number of distant organs. The
production and action of these substaaces are con-

tinually going on in the normal animal. They are

neces.sary to health, and their production in excess

or in deficit gives rise to disease and maybe to death.

Typical of all hormones is secretin, a substance

produced in the epithelial cells lining the upper part

of the small intestine when these come in contact

with weak acid, so that it is set free in normal cir-

cumstances by the passage of the acid chyme from
the stomach into the duodenum. Directly it is pro-

duced it is absorbed into the blood and travels round
to the pancreas, to the liver, and to the intestinal

glands, in all of which it excites secretion. By means
of this chemical reflex the arrival of the products of

gastric digestion in the small intestine evokes within

a couple of minutes the secretion of the three juices

the co-operation of which is necessary for completing

the work of digestion and solution of the food, already
' From tlip Harvcian Oration, cntitlpd " The Wisdom of the Body,"

(lelivorcd f)ofore the Royal College of Physicians of London on St. Luke's
Day, ()r,tol)tr i«.
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begun in the stomach. It is probable that this mechan-
ism is but one of a whole chain of chemical reflexes

responsible for the orderly progression of the various

stages in the digestion of food.

These hormones may apparently be formed by any
kind of tissue. In many cases a gland which has,

in the evolutionary history of the race, poured its

secretion by a duct into the alimentary canal or on
to the exterior, loses its duct and becomes a ductless

gland, the secretion being now transferred either

immediately or through the lymphatics into the blood

stream. In either case these chemical messengers may
be formed from masses of cells which have at no time

had a glandular structure and may be modified

nervous tissue, germinal tissue, or some part of the

mesoblast.

As a type of the ductless gland derived from one
with an external secretion the most familiar example
is the thyroid. The physiological action of its internal

secretion and the morbid results of its excess or

deficiency, affecting tissue growth and development,

metabolism, and mentality, are familiar to all. In

recent years the active substance has been actually

isolated, and its constitution determined, by Kendal,
who has shown that it is an iodine derivative of an
amino-acid, tryptophane. It seems almost a fairy

tale that such widespread results, affecting every aspect

of a man's life, should be conditioned by the presence

or absence in the body of infinitesimal quantities of

a substance which by its formula does not seem to

stand out from the thousands of other substances

with which organic chemistry has made us familiar.

Although we do not yet know their constitution, the

chemical messengers associated with the reproductive

organs are possibly even more marvellous in the

influence they exert on the different parts and functions

of the body. The effects of castration have been the

subject of observation almost from the beginnings

of civilisation, but it is only during the last few years

that definite proof has been brought forward showing
that these effects are due to the removal of chemical
messengers normally produced in the testes. The
whole differentiation of sex, and the formation of

secondary sexual characters, are determined by the

circulation in the blood of chemical substances pro-

duced either in the germ cells themselves or, as seems
more probable, in the interstitial cells of the testis

and ovary, which themselves are probably derived

from the germ cells of the embryo. Thus it is possible

by operating at an early age to transfer male into

female and "vice versa. Remov^al of the ovaries from
a hen causes the assumption of male plumage ; the
removal from a young cock of the testes and their

replacement by the implantation of ovaries cause a
disappearance of the comb and the assumption of

the plumage of the hen. Each animal as concerns
its general build and colour has a neutral form which,
as has been shown by Pezard, results from the extirpa-

tion of either testes or ovaries. In fowls the neutral

form, as judged by the plumage, approximates the
male, whereas in sheep the neutral form resembles
the female. There is no question that, by the
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im[)l.mtation of ovaries or testes into the foetus at a

Mill i.ntlv early age, one could produce the whole

tl< ii of the internal and external genitalia

c(. aji to the sex of the gland implanted.

h »> worthy of note that these sex characters affect

also the mentality and the reactions of the animal,

although they arc (juite independent o( any nervous

connexions. Here, as in the case of the thyroid, the

functions of the central nervous system in their highest

manifestations de|)end on the circulation in the blood

of chemical substances or hormones. The wonderful

development that takes place in the female after

conception to fit her to nourish the fcetus as well as

the young child, is also due to hormones, produced

in some cases perhaps in the ovaries, in other cases

in the product of conception itself.

We owe to Schafer the knowledge of the internal

secretion of the medulla of the suprarenal bodies.

As Cannon has pointed out, this secretion is poured

into the blood during conditions of stress, anger, or

fear, and acts as a potent reinforcement to the energies

of the body. It increases the tone of the blood vessels,

as well as the power of the heart's contraction, while

it mobilises the sugar bound up in the liver, so that

the muscles may be supplied with the most readily

available source of energy in the struggle to which

these emotional states are the essential precursors or

concomitants.

Wonderful, too, is the intiuence exerted by the

secretions of the pituitary body. This tiny organ,

which was formerly imagined to furnish the mucus
to the nasal cavities, consists of two lobes which have

different internal secretions. That produced by the

anterior lobe seems to influence growth, excess pro-

ducing gigantism or acromegaly, while deficiency leads

to retarded growth and infantilism. The posterior

lobe, which in aspect would seem but a small collection

of neuroglia, nevertheless forms one or more substances

which, circulating in the blood, have the most diverse

influences on various parts of the body. They cause

contraction of the uterus and of the blood-vessels

(these are possibly two distinct substances) ; they

may increase or diminish the flow of urine ; they

affect the excretion of chlorides by the kidney ; and,

according to Krogh, their constant presence in the

blood is essential for maintaining the normal tone

of the capillaries. In the frog the post-pituitary

hormone is responsible for the protective adaptation

of the colour of the skin to the environment, an adapta-

tion which is effected by retraction or expansion of

the pigment cells or chromatophores of the skin ; and^

if we may accept Kammerer's conclusions, the pituitary

hormone which is poured into the blood for this purpose
affects the germ cells themselves, so that individuals

bom of parents that have lived in light or dark sur-

roundings are correspondingly light or dark—a real

transmission of acquired peculiarities, effected not by
the gemmules of Darwin, but by the influence of a

soluble diffusible hormone on the germ plasm.
In the multiplicity and diversity of the physiological

effects produced by these various chemical messengers,
one is apt to lose sight of the fact that we are here
investigating one of the fundamental means for the
integration of the functions of the body. These are
not merely interesting facts which form a pretty story,
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but they are pregnant of possibilities for our contrJ
of the processes of the body and therewith for our

mastery of disease. Already medical science can

boast of notable achievements in this direction. The
conversion of a stunted, pot-l)cllied, slavering cretin

into a pretty, attractive child by the administration

of thyroid, and the restoration of normal heiilth and
personality to a sufferer from Graves's disease by the
removal of the excess of thyroid gland, must always
impress us as almost miraculous. In the same way
we may cure or control for the time being diabetes

insipidus by the injection of the watery extract of

the posterior lobe of the pituitary body. The latest I
achievement in this direction is the preparation by
Banting and Best in Canada of the active principle

normally formed in the islets of the pancreas, and the

proof that the diabetic condition in its severest forms
can be relieved by its subcutaneous administration.

In my Croonian Lectures I asserted that, if a mutual
control of the different functions of the body be largely

determined by the production of definite chemical

substances in the body, the discovery of the nature

of these substances will enable us to interpose at any
desired phase in these functions, and so to acquire

an absolute control over the workings of the human
body. I think I may claim that, in the eighteen years

that have since elapsed, we have made considerable

progress towards the realisation of this power of

control which is the goal of medical science. But
there still remain much to be done and many diffi-

culties to be unravelled, and it may be worth our while

to consider along what lines researches to this end
must be directed.

There are no doubt many hormonic relationships

of which at present we are unaware, since every year

research adds to their number. But assuming we
know that such and such an organ produces an internal

secretion which is necessary for the normal carrying

on of a given function or functions, we may desire

to diminish or enhance its effects in a patient or to

replace it when it seems to be entirely lacking. There

seem to be three possible methods by which we medical

men can interpose our art in the hormonic workings

of the body.

(i) In the first place, we may find what is the effective

stimulus to the production of the hormone, and, by

supplying this, increase its production by the responsible

cells. For example, we know that by the administra-

tion of acid, or at any rate by increasing the passage

of weak acid from the stomach to the duodenum, we
can enhance the production of secretin and so of

pancreatic juice and the other juices. Probably,

therefore, when we give dilute acids to assist gastric

digestion we are setting into motion the whole chain

of reflex processes in the alimentary canal, and the

chief value of our administration may be its effect

on the pancreas. But in a large number of cases we
do not yet know what is the effective stimulus to the

production of these internal secretions. In the case

of the adrenals we know the secretion can be augmented
through the central nervous system and the splanchnic

nerve under the influence of emotions or of lack of

oxygen, but we have no knowledge of the factors

determining the production of the pituitan.' hormones

or of insulin by the islets of Langerhans, and this
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condition of ignorance extends to most of the other

ductless glands.

In some cases deficient production of a hormone
may be due to the absence from the food and drink

of some necessary constituent. Thus iodine is essential

to the formation of the specific secretion of the thyroid

gland (iodothyrin). If iodine be entirely absent from
the drinking water and the soil, so that it is not con-

tained even in minute quantities in the vegetable

food grown in the district, the thyroid undergoes

hyperplasia—in vain an endeavour to make bricks

without straw, to produce its proper hormone without

iodine. This seems to be the cause of the great pre-

valence of simple goitre in certain districts—especially

in Switzerland and in parts of the United States.

It has been shown that goitre can be practically

eliminated from these districts by the occasional

administration of small doses of iodine or iodides

(Marine, Lenhart, KimbuU, and Rogoff). These results

were communicated in 191 7 to Dr. Klinger of Ziirich,

and as a result of his experience the Swiss Goitre

Commission has recommended the adoption of this

method of goitre prevention as a public health measure
throughout the entire State. Already great progress

has been made in the abolition of this disease from
the country. Thus the incidence of goitre among
all the school children of the canton of St. Gallen has

been reduced from 8y6 per cent, in January 1919,
to i3'i per cent, in January 1922.

(2) Where a disordered condition is due to diminished

production of some specific hormone we may extract

the hormone from the corresponding gland or tissue

in animals. It is characteristic of these hormones
that, so far as we know, they are identical throughout
all the classes of vertebrates, and it is possible that

they may be found far back in the invertebrate world.

This method is easy when, as in the case of the thyroid,

the active principle is stored up in the gland and is

unaltered by the processes of digestion, so that we
can obtain all the curative effects of the hormone
if we administer dried thyroid by the mouth. We
have no evidence that any other of the hormones
with which we are acquainted partake of this resistance

to digestion, so that to produce their specific effects

they have to be introduced by subcutaneous injection

—a great drawback when the administration has to

provide for the constant presence of a small con-

centration of the hormone in the blood and tissues.

In the case of insulin, for example, it seems necessary

to repeat the injection every twelve hours to obtain
any continuity of action, and the same thing probably
applies to the pituitary extract, while in the case of

the genital hormones no trustworthy effect has been
obtained except by the actual implantation of the
organ from an animal of the same family.^

• In ray Croonian Lectures in 1905 I reported some experiments made
in conjunction with Dr. Lane-Claypon, in which I had produced hyper-
trophy o( the mammary glands in virgin rabbits, and in some cases actual
secretion of milk, by the daily subcutaneous injection of the filtered watery
extract of yn.mk' r:\hbit frrtu^cs. Similar results were obt-iincd by FoJi.
But .1 ' liments was that the ovaries had not been
previa :i.| Bouin have shown that in the rabbit
the III. ; i)f a Graafian follicle, with the subsequent
growth lit .1 .(iipiis luicuiii, arc sufficient to cause hypertrophy of the
mammary glands (the effective hormone presumably having its scat of
manufacture in the luteal cells). It seems possible, therefore, that the
eflect of our injortions may have been on the ovaries, and that the growth of
the mammary glands was only a secondary and indirect result. I do not
therefore now regard our experiments .is conclusive.
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We may, however, look forward to the day when
the chemical constitution of all these hormones will

be known, and when it may be possible to synthesise

them in any desired quantity. We may then be able

to overcome the inconvenience of subcutaneous in-

jection by giving relatively colossal doses by the mouth,

or we may be able to modify their constitution to a

slight extent so as to render them immune to the

action of digesting fluids, without affecting their

specific action on the functions of the body.

(3) The ideal, but not, I venture to assert, the un-

attainable, method will be to control, by promotion or

suppression, the growth of those cells, the function of

which is to form these specific hormones. Though
this method seems at present far from realisation,

the first steps in this direction have already been taken.

It must be remembered that the power of controlling

growth of cells involves the solution of the problem

of cancer. Here the experiments on the growth of

normal cells outside the body have shown that they

can be stimulated to vie with cancer cells in the rate

of their growth, or can be inhibited altogether accord-

ing to the nature of the chemical substances with

which they are supplied. We know that the growth

of certain cells, such as those of the mammary gland

or of the uterus, is excited by specific chemical sub-

stances produced in the ovary or foetus ; and we may
be able to find specific substances or conditions for

any tissue of the body which may excite growth
which is retarded, or diminish growth when this is

in excess.

It may be that in some cases purely mechanical

interference will suffice. Thus in experiments by
Steinach and others it has been found that ligature

of the vas deferens close to the testis, while causing

atrophy of the seminiferous cells, brings about over-

growth of the interstitial cells, which, as we have seen,

are chiefly responsible for the hormones determining

the secondary sexual characters. Among these second-

ary sexual characters must be classed the whole of a
man's energies. Virility does not mean simply the

power of propagation, but connotes the whole part

played by a man in his work within the community.
As a result of this hypertrophy these authors claim

to have produced an actual rejuvenation in man,
and thus to have warded off for a time senility with
its mental and corporeal manifestations. Further

experiments and a longer period of observation are

necessary before we can accept these results without
reserve, but it must be owned that they are perfectly

reasonable and follow, as a logical sequence, many
years' observations and experiments in this field.

It would indeed be an advantage if we could post-

pone the slowly increasing incapacity which affects

us all after a certain age has been passed. Pleasant

as it would be to ourselves, it would be still more
valuable to an old community such as ours, where
the arrival of men in places of rule and responsibility

coincides frequently with the epoch at which their powers
are beginning to decline. The ideal condition would
be one in which the senile changes affected all parts

of the body simultaneously, so that the individual

died apparently in the height of his powers. For it

must not be thought that in any such way we could

prolong life indefinitely. Pearl has pointed out that
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if all the ordinary causes of premature death were

eliminated, this would increase the average duratifjn

of life by not more than thirteen years. On the other

hand, he shows that the children of long-lived parents

have an expectation of life which is twenty years

greater than that of the average individual.

It is evident, then, that if longevity is our goal it

is not medical science we must look to but eugenics,

and 1 doubt whether the question is one with which
we are concerned. The sorrow of the world is not

the eternal sleep that comes to every one at the end

of his allotted span of years, when man rests from his

lalxnirs. It is the pain, mental and physical, associated

with sickness and disability, or the cutting off of a

man by disease in the prime of life, when he should

have had many years of work before him. To us falls

the task of alleviating and preventing this sorrow.

In our childhood most of us learnt that suffering and
death came into the world through sin. Now, when

as physicians we stand on the other side of good and
evil, we know that the sin for which nmn is continuously

[)aying the {jenalty is not necessarily failure to comply
with some one or other of the rough tril>al adjustments

to the environment, which we call morality, but is

always and in ever>' case ignorance or disregard of

the immutable working of the forces of Nature, which

is being continually revealed to us by scient
'^

vestigation.

In spite of the marvellous increase in knowlcdj^c,

to some aspects of which I have directed your attention,

suffering is still widespread amongst us. Only by
following out the injunction of our great predecessor

—to search out and study the secrets of Nature by
way of experiment—can we hope to attain to a com-
prehension of " the wisdom of the body and of the

understanding of the heart," and thereby to the mastery

of disease and pain which will enable us to relieve the

burden of mankind.

The Equation of Van der Waals.'

By J. H. Jeans, Sec. R.S.

TTAN DER WAALS' equation

expresses the result of supposing a molecule to be

endowed with two distinct physical properties—finite

size, giving rise to the term b, and cohesive force,

giving rise to the term ajv^. The physical meaning of

the equation is best exhibited by drawing diagrams of

isothermals of the familiar type. Representing differ-

ent gases there will be different diagrams corresponding

to different values of a and b. It is, however, readily

shown that one diagram of this type can be made to

represent all values of a and b, and so the isothermals

of all gases, by suitable expansions and contractions

of its horizontal and vertical scales. On removing the

scale from any single diagram we have a universal

diagram which represents the p, v, T relation for all

gases, but without specifying the scale. The circum-
stance that such a diagram is possible is equivalent to

the so-called " Law of Corresponding States "
; this is

now seen to be a mathematical consequence of Van der
Waals having confined himself to a two - constant
specification of molecular structure.

Thus the accuracy, or the reverse, of the law of

corresponding states provides a test of the sufficiency

of Van der Waals' two-constant specification of a
molecule. In actual fact the law is not very closely

obeyed : the deviations show distinct correlation

with atomicity, and so suggest that the two-constant
specification is not altogether adequate—a full treat-

ment must take account of differences of atomicity (or

Dhysical shape) as well as of differences of size and
cohesive power.

Van der Waals explained his cohesive power by the
supposition that all matter possesses inherent powers of
attraction for all other matter. Gravitational attrac-
tion is numerically far too small to come into the
question at all, so that it is to the electrical structure

• Synopsis of part of the Van der Waals Memorial Lecture delivered
before the Chemical Society on November 8.
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of matter that we must look for the origin of this

supposed universal attraction.

If molecules were electrically charged structures,

similar molecules would repel one another ; as they are

electrically neutral, they will repel in some orientations

and attract in others, but two molecules meeting at

random are as likely to repel as to attract. It is only

when the duration of molecular encounters is studied

that we find an explanation of the preponderance of

attraction over repulsion—attractive encounters draw
the molecules farther and farther into each other's

sphere of influence, and so last longer than repulsive

encounters. Comparing the two types of encounters,

the " birth rate " is the same for each, but the " ex-

pectation of life " is longer for attractive encounters,

so that for the encounters in being at a specified instant,

there is a preponderance of attractive encounters, and
hence a resultant attractive force. This attractive

force, however, originates far more in an abstruse

theorem of statistical mechanics and far less in an
inherent property of matter, than Van der Waals
supposed.

If this interpretation is right, the cohesive forces

' must disappear at ven.' high temperatures and must
steadily increase with decreasing temp)eratures, so that

a must be a function of the temperature and not, as

Van der Waals supposed, a constant. In point of fact,

all attempts to bring Van der Waals' equation into

closer agreement with observation begin by making a

a function of the temperature. Moreover, a is found

to vanish at infinite temperatures in conformity with

the suggested explanation.

The second constant b was supposed by Van der

Waals to have its origin in the finite sizes of the mole-

cules. If, for example, the hydrogen molecule is

regarded as a sphere, its radius as calculated from the

observed value of i is found to be 0-64x10"' cm.

The same radius can be calculated independently in

other ways ; the coefficients of viscosity, of conduction of

heat and of self-diffusion all agree in yielding the value

j
0'68 X io~® cm. The average of these, o-66 x 10"* cm.,
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would give for the hydrogen atom a volume equal

to that of a sphere of radius 0-53 x 10 "^ cm. But the

normal hydrogen atom, as is now known from the

researches of Bohr, consists of two electric charges,

describing a circular orbit, one about the other, of

radius precisely equal to 0*53 xio"^ cm. As regards

collisions with other molecules, this invertebrate

structure, consisting of two point - charges with no
material connexion between them, appears to reserve

for itself a three-dimensional spherical volume with as

much precision as though it were a sphere of infinite

hardness.

The explanation of this infinite hardness is to be

found in the intangible fetters of the quantum dynamics.
The nature of these fetters is not in the least under-
stood, but it is believed that they are such that no
force in creation can cause the electron of the hydrogen
atom to describe a smaller orbit than the normal orbit

of radius 0-53 x io"8 cm. If it is further supposed that

this orbit is free to assume all orientations in space we

begin to understand why it is legitimate, for kinetic

theory purposes, to treat the hydrogen atom as an
infinitely hard sphere of radius 0-53x10"* cm. The
quantum theory brings us back, in a sense, to the

infinitely hard spherical atoms of Lucretius, and the

radius of these spherical atoms can now be calculated

with precision from the quantum theory ; their infinite

hardness is beautifully exemplified in the experiments

of Franck and Hertz.

It is thus seen that the a and b of Van der Waals
admit of exact interpretation in terms of the physical

conceptions of to-day. His b arises from what we may
call the quantum forces—the perfectly unyielding

restraints which bind the electrons of an atom down to

definite orbits—while his a arises from the ordinary

electric field of force. It is the b of Van der Waals
which saves us from immediate annihilation, through
positive and negative charges rushing together to their

mutual destruction, just as it is his a which saves us

from rapid disintegration.

The Nerves of Plants.^

By Prof. Henry H. Dixon, F.R.S.

'X'HE general similarity of the distribution of the
J- fibro-vascular bundles in plants and that of

the nerves in animals was early noticed. These
structures in plants were in consequence often called

nerves. However, anatomists and physiologists alike

have long held the view that the likeness is merely
superficial, and is not based on any real physiological

or anatomical resemblance.

In plants—as in animals—the receptive and respon-

sive regions are often quite distinct from one another,

and may be widely separated. What becomes of the

stimulus between the two, and how is it transmitted ?

Remarkable experiments during the last ten years

have given the answers to these questions.

First may be summarised, in a few words, Ricca's

work on the sensitive plant. Mimosa. The phenomena
of transmission of stimuli in this plant are as striking

as they are well known. The stimulus is propagated
through its organs at velocities variously estimated at

10-20 mm. per sec. This speed is fast among plants,

but very slow when compared with the velocity of

transmission of stimuli along animal nerves.

Two views were suggested to account for this pro-

pagation. The first referred the pas.sage of the
stimuli to those excessively fine strands of protoplasm
which, penetrating the walls of the living cells, place
the protoplasts of adjacent cells in communication
with one another. This view was a product of a period
obsessed with the physiological importance of these
then recently discovered protopla.smic fibrillae, which,
in all probability, have only a developmental signifi-

cance. These fibrillae composed of living matter were
supposed to convey stimuli just as the living processes
of the nerve cells do in the animal body.

This view was soon rendered untenable when it was
shown that stimuli are effectively transmitted even
after the protoplasm of the cells of the transmitting
organs was killed by the application of heat.

' Synopsis of a lecture delivered before the Royal Dublin Society on
November 9.
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To meet this new growth of knowledge Haberlandt
developed his theory, that the stimuli are transmitted

in Mimosa in the form of a pulse in the water filling

certain elongated tubular cells situated in the bast of the

bundles. At the best this was an unsatisfactory theory.

For this method would require a much higher velocity of

transmission than is observed, and it was wellnigh im-
possible to imagine how the turgor requisite to transmit
this pulse could be maintained after the protoplasts of

these tubes had been rendered permeable by heat.

In 1 9 14 Ricca gave the coup de grace to the pulse
theory. He showed that the stimulus is transmitted
through a strand of Mimosa wood from which all the
bast, including the tubes of supposed transmitting
function, had been removed for a considerable length.

By a series of beautiful experiments Ricca showed
that the wood, as Dutrochet long ago believed, trans-

mits the stimulus, and that it does this even when
all its living elements are eliminated. Further, he
demonstrated that the mechanism of the transport is

the transpiration current. This carries in its stream
a substance, or hormone, originating from the receptive
cells, to the cells of the reactive region and so evokes
their response. Ricca's work also disposes of a more
recent view that the stimulus is transmitted as an
electrical disturbance in the bast.

Almost at the same time as Ricca was disposing of
the older views regarding the transmission of stimuli
in Mimosa, Boysen-Jensen was carrying out experi-
ments on the phototropic reactions of seedlings, which
were bound to have a profound effect on the received
views regarding the propagation of stimuli.

When the tip of a grass-seedling is illuminated on
one side a stimulus is transmitted from the receptive
region downwards in the seedling and evokes a curva-
ture in the shaded part. Boysen-Jensen found that
this stimulus was transmitted downwards even when
the protoplasmic continuity of the cells of the receptive
apex with those of the responsive region was severed
by complete section.
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PaAI repeated and confirmed Boysen-Jensen's result*

and added the important observation that the stimulus

can pass a slice of pith o*i mm. thick impregnated

with gelatin intercalated Ixjtween the receptive and
responsive regions. Similar work has l>een since

carried out by Stiirk on thigmotropic and traumato-

tropic stimuli. This experimenter brought to light

the fact that the receptive tip of one plant may be

transferred to the base of another and after stimulation

may determine curvature in the latter. Furthermore,

the certainty of this resptmse to thigmotropic stimuli

depends, other things l)cing equal, upon the phylo-

genetic affinity of the two parts. Recently Snow has

shown that the gravitational stimulus is transmitted

across protoplasmic discontinuities in the seedlings of

Viciajaha.

From the foregoing it is quite evident that proto-

plasmic continuity is not requisite for the transmission

of stimuli in the higher plants. The localisation of

the positive and negative responses respectively to

one side of the reacting region and the velocity of

transmission will not allow us to assign the propagation

to simple diffusion ; but these characteristics j>oint

clearly to the transpiration-stream. It affords the

localised delivery and the necessary velocity. Intro-

duction of the requisite hormones may be effected

through uninjured cells, or along moist wound surf- r-

This consideration explains how it is that conti:

between the vascular bundles of the receptive tip !

those of the responsive base is not necessary to s.

the reaction. Thus, there is great prob

these plants, as in Mimosa, the transmit

is effected by the transport in the transpiruii

of a substance derived from the receptive

conveyed by this means in the wood of the va-

bundles to the responsive region. We may im
that this substance is first liberated into the tran

tion stream by changes in the permeability 01 ;.,

receptive cells, and response is evoked in the reactiv<

cells by similar alterations in permeability.

Whatever the intimate mechanism of Uie system is

the subject of the transmission of stimuli thr'

plant tissues offers a striking example of the swi:

the pendulum of scientific opinion. The view '

upon superficial resemblances, that the va

bundles are the nerves of plants*, was long a!

but now we see there is clear evidence t

actually transmit stimuli from the sensory to the i

regions, and so perform the function of nerves,

foregoing summary of recent work indicates ho\'

differently in detail this ronnexion ''= *-^» .Ki.M.r-i j-,

plants and animals.

Obituary.
Mrs. Hertha Ayrton.

APPEAL is made to me to give some account of

Hertha Ayrton, the wife of my former colleague,

who died last August.
" Is the study of heredity a science or a pure

romance ? " asks Mrs. Trevelyan, in her biography of

her mother, Mrs. Humphry Ward. I would set the

question in another form : Is das ewig Weibliche to be
suppressed by science ? Mrs. Ayrton was one of those

who aspired to prove that woman can be as man as

an original scientific inquirer. Did she succeed ? If

we are to frame a psychology of the scientific mind,
regarding this as a species apart, we must carefully

note and analyse the doings of such as she. I have
but small qualification for the office, yet as she was
my colleague's wife and we often met and were in fair

sympathy, I was able to take notice of her idiosyn-

crasies and of the conditions under which she was
placed.

Ayrton and I met originally in the autumn of 1879,
when we were appointed the first two professors of

the City and Guilds Institute and set the ball of

technical education rolling in London ; the ball rolled

well and proved to be fissiparous but no one of the
small band who gave it shape in the City and West
End ever received the slightest recognition from the
Guilds, their masters—and most of these have com-
mitted hari-kari as concerted workers in education. A
strange world is ours and if we worked otherwise than
for the sake of working, we should do little.

AjTton had a peculiar experience : his then (first)

wife—his cousin, Mathilda Chaplin—was a woman who
had acquired merit in the cause of women's rights, as
she was one of the three, I believe, over whom the
fight first raged in Edinburgh whether women should
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be admitted to the study of medicine. When I met
her, her health was more than failing. She was an
ethereal being, a woman of infinite charm of m
but above the world—a mature Melisande ; in„.,

when I first heard Debussy's opera her memory w;:

recalled to me by the peculiar rhythm and tone (.i

its melody. Her daughter, Mrs. Zang>\ill, has inherited

not a few of her mother's characteristics—espc '
"

her charm of voice. Her chief occupation was i

reading, from penny-dreadfuls upwards, in which si

ran a caucus race with our erratic friend, John Perr;.

Ayrton married his second wife in 1885. If I were
to compose an opera with my scientific friends as the

characters, I should associate the Melisande then":

with the first Mrs. A)Tton ; I should not quite kno\^

where to place the second musically but it would be

near to Brunhilde, as she had much of the vigour of

Wotan's masterful daughter and, at least, aspired to

be an active companion of scientific heroes—a race

far above Wagner's dull and degenerate Teutonic god>

be it said.

Sarah Marks was the daughter of intelligent but poor

Jewish parents in Portsmouth. She was a *

"

child and was early sent to a school in London
by her paternal aunt, who became Mrs. Hartog ; M;

Hartog was a teacher of French in London. Mr.^

Hartog was the mother of Numa Hartog, Philip Hartog
and the professor of botany in Cork ; also of two
daughters, one very clever, a talented painter, who
married Dr. Darmstadter of Paris ; the other earned

her living as a musician. Numa Hartog died early,

after a most brilliant university career and seems t"

have been unusually clever. Mrs. Marks had fou:

undistinguished children, besides Sarah ; nothing 15

knoNNTi of her parents. Mrs. AjTton's ability, however.
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would seem to have been derived from the mother's

side.

At about the age of fifteen, Sarah Marks became

acquainted with Madame Bodichon, a well-to-do lady,

strong on the women's rights question, who sent her

young friend to Girton College, Cambridge. Appar-

ently, she then changed her name to Hertha. She

took honours in mathematics. She is credited with

the invention, during the period, of a sphygmograph

and also of an instrument for rapidly dividing up a

line into a number of equal parts. Through Madame
Bodichon, she became acquainted with George Eliot

and several other people of distinction. In 1884 she

entered the Finsbury Technical College. I remember

her coming. She not only came but was seen and soon

conquered—Ayrton ; and they married. As sole issue

they had a daughter, who has her father's gift of

tongue ; she married a Christian, whilst his daughter

by his first wife married a Jew. I often told him that

he and his wife were an ill-assorted couple : being both

enthusiastic and having cognate interests, they con-

stantly worried each other about the work they were

doing. He should have had a humdrum wife, " an

active, useful sort of person," such as Lady Catherine

recommended Mr. Collins to marry, who would have

put him into carpet-slippers when he came home, fed

him well and led him not to worry either himself or

other people, especially other people ; then he would

have lived a longer and a happier life and done far

more effective work, I believe.

Under her husband's inspiration, Mrs. Ayrton soon

entered upon the study of the electric arc. Her work

is recorded in the book on the subject which she

published in 1902, in part a reprint of papers sub-

mitted to the Royal and other Societies. She was

an indefatigable and skilful worker. Whatever the

absolute value of her observations, her husband and

his good friend Perry were the last not to make the

most of her achievement, so probably the scientific

halo with which they and others who fancied that

women could be as men surrounded her was over-

painted. Most of us thought, at the time, that they

were ill advised in preferring her claim to the Royal

Society ; the nomination came to nothing on legal

grounds. She was, however, elected into the Institu-

tion of Electrical Engineers and at her death was its

only lady member. She also engaged in an inquiry

into the formation of sand ripples and this led her,

early in the War, when chlorine was first used as poison

gas, to develop a fan-device for waving back the fumes.

There is little doubt that she took too high a view

of the practical value of the invention and was un-

warrantably aggrieved at its rejection by the military

authorities. She was awarded the Hughes Medal by
the Royal Society in 1906.

Mrs. Ayrton was a very striking woman in appear-

ance and of considerable personal charm, full of

common sense ; this kept her from being a militant

suffragist, though she promoted the cause in every

possible way. 1 never saw reason to believe that she

was original in any special degree ; indeed, I always

thought that she was far more subject to her husband's

lead than either he or she imagined. Probably she

never had a thorough scientific equipment ; though a

capable worker, she was a complete specialist and had
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neither the extent nor depth of knowledge, the penetra-

tive faculty, required to give her entire grasp of her

subject. Ayrton himself, though a genius, was in no
slight measure partial in his interests : by heredity

literary and artistic, educated intensively in the

classical school, a born actor and therefore a good

lecturer and public speaker, impelled into science

through contact with Sir William Thomson, he was a

worker chiefly at its technical and commercial fringe

rather than in its depths : so he was not a good

judge of his wife's scientific ability. His partner

Perry was the solid member of the firm. In fine, my
conclusion is, that das ewig Weibliche was in no way
overcome in Mrs. Ayrton : nor could we wish that

a thing so infinitely precious should be : she was
a good woman, despite of her being tinged with the

scientific afflatus. Henry E. Armstrong.

Dr. J. E. Stead, F.R.S.

By the death of Dr. John Edward Stead, on October

31, at the age of seventy-two. Great Britain has lost

one of its most famous metallurgists, a man who
played a very honourable and a leading part in the

development of scientific metallurgy, and is not un-

worthy to be ranked with the great names of John
Percy, Lowthian Bell, and Roberts-Austen.

Dr. Stead was born in 185 1 and was a younger

brother of the late W. T. Stead. After the usual

period spent at school, he was for a time an evening

student at the Owens College, Manchester, in the early

days at Quay Street. From there he passed to a

steel works in the Middlesbrough district, where he

served his apprenticeship on the practical side of

iron and steel smelting, but he was only nineteen

when he entered the laboratories of Pattinson, a con-

sulting chemist and metallurgist in the district. Later

the two men entered into partnership under the title

of Pattinson and Stead, and he remained identified

with the firm for the remainder of his life, a period

of about fifty-two years in all. He became one of

the best -known analysts in the north of England,

and one can only conjecture how many large contracts

were signed on the basis of Stead's analyses.

An incident related to the writer some twenty years

ago by Dr. Stead will give some idea of how this man,
with a very slight amount of what would be termed

academic training, rose to a position of great power
and trust, not merely in the Cleveland district where

he lived, but also in the iron and steel industry of the

whole country. He found on one occasion, in the

early days of his association with Pattinson, that he

had sent an incorrect analysis to one of the firm's

clients. Without hesitation he wrote to explain that

he had made a mistake and substituted the correct

figures. The client in question was exceedingly angry,

not because he had received an incorrect analysis,

but because Stead had admitted that he had made a

mistake. Apparently this is a serious matter where
business is concerned. Stead retorted, " If I was un-

willing to admit that I made mistakes, you would
never know whether a result I sent you was correct

or not." This was a new point of view, and the client

was so much impressed by it, that he sent all his
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analvsrs to Stc.id in the future, after having previously

till torn.
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Thoiii.is (iili hrist liasu; lic^iicmer process iur the

depli(isi)liniis.itiiii» of phosphoric iron ores, a process

which enaUlnl ( icrmany to become the second largest

producer of st( 1 1 in the world, with all tlie consequences

that have followed. One of the essential features of

the process is the so-called " afteriiluw, ' whtn the

blowinj: of air through the converter is continued after

the coni|)lete removal of carbon. Stead was the first

to advance the correct explanation of what takes

place, namely, that phosphorus is removed during
this period, but not until then, by iron oxide. Thomas
and Gilchrist challenged this explanation and only

accepted it in the following year when the\ obtained

letters patent for the " afterblow."

Stead was one of the first men in Great I'.rit.iin to

realise the importance of Sorby's investigations, which
led to the foundation of metallography as a science.

With true vision he saw that here was a new experi-

mental weapon for investigating the properties of all

metals and alloys, and the majority of his investiga-

tions have lain in this field. Within the limits of this

article it is impossible to give any adequate idea of

their scope and variety, but this, at all events, may
be said, that his contributions to our knowledge of

the crystallisation phenomena observed in iron and
steel, and the segregatory and migratory habits of

soKds in alloys, were such that he became one of the
chief authorities in the world on these subjects. He
made important contributions to the technique of

microscopic metallography, and his method of heat-

tinting specimens by oxidation became an accepted
method for the micro-analysis of cast iron.

Living as he did to the age of seventy-two, it would
have been very surprising if honours had not come
to Stead. He became a member of council of the
Iron and Steel Institute in 1895, a vice-president in

1910, and president in 1920. He received the Bessemer
medal of the Institute in 1901. In 1910 he was
president of Section B of the British Association at
Sheffield. He also filled the office of president of the
Cleveland Institution of Engineers. The majority of

his papers were published before these two Institu-

tions. He was given honorar\' doctorates of the
Universities of Manchester, Leeds, and Sheffield, and
he had been for twenty years a fellow of the Royal
Society.

No man revealed himself more characteristically
in his papers than Stead. He had a generous and
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M. Maitrice Leblanc.

P>v the death of Maurice Leblan*

world loses one of its (rr.Mtcst t;....,..

striking originality, nction with M. ili.tn

he invented \.\\^ amorti^i .'.< .1 .iampin:; coil, which wiit-n

applied to alternators » iiahh > thtm to run steadilv in

parallel. lie also perfected the method of conv<

f

indurtion motors into generators by dri\Tng their r

at speeds greater than synchronism by prim-

He ran them in paralUl. the frequency of t;

dependin^^ only on a small alternator in the sui)|il\

circuit, the tuiution of which he compared with that

of a chej d'orchestre. In re< ent years i a

remarkable system for hiLrli- sjxed elc ... :i.

The energy is communicated to the moving ir

out rubbing contacts In means of nv"^"'''

He proposed to utilise alternating

frequencies of 20.000. the current heini: earned > .-r

the track by a stries of tubular condensers adjusted to

resonance. The currents in the locomotive circuits are

converted to low frequency by thermionic vahe>.
They then operate induction motors as in ordinarv

traction systems.

In the very difficult years 191 2-1914 Leblanc filled

the post of president of the International FJectro-

techni(al Commission with uni\ His

speech when resigning the oftii. ^ .,. ,.....,.^..: ,.; tiie

London meeting in 1919 was a powerful plea inr

nations and individuals to give up working ex''' ' '

for selfish ends. The lack of this in the past !

the greatest catastrophe of all time. " From ner. t
-

forth only productive work will be deemed honour-

able." He was elected an honorary- nu

Institution of Electrical Engineers in lu;

ideals and singleness of purpose made friend.^ i.<r i.im

in everv country of the world. A. R.

We regret to announce the foil. " '" deaths :

Mr. Thomas Pridgin Teale. the eminent
surgeon and sanitarian, on .Nwwii.i'rr 13, aged
ninety-two.

Dr. Boris Sidis, of the Sidis Psychotherapeutic
Institute. Portsmouth. New Hampshire, known for

his work 011 tlie psycliology of suggestion and mental
dissociation, on October 25, aged fift\ -six.
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Current Topics and Events.

The Western Galleries of the Science Museum,
South Kensington, which for nearly half a century-

have contained the valuable Science Collections of

tlie Museum, were closed to the public on September

17. These galleries have now been vacated, and the

constructional and other work (gun foundations, re-

coration, etc.) considered by the Government to

., necessary to make the galleries fit to house the

collections and staff of the Imperial War Museum
(created a few years ago, and now at the Crystal

Palace) is already well in hand. The Science Collec-

tions have been transferred to three unfinished

galleries in the eastern block of the new Science

Museum building (see Nature, June 30, p. 895),

which were not vacated by the Post Office Savings

Bank department until towards the end of September.

The total floor-area available in these galleries is

only about two-thirds that in the Western Galleries,

which were already much overcrowded ; but by using

two of the new galleries as store-rooms, in which

objects are packed very closely together, it has been

possible to arrange objects in the third gallery under

conditions which allowed this gallery to be open

to the public from November 11. Here are shown
groups of objects selected from the sections illustrating

astronomy, surveying, meteorology, chemistry, optics,

sound, and botany. The remaining objects in these

sections, and all the objects in the sections illustrating

mathematics, general physics, photography, kine-

matography, heat, geophysics, geology, geography,

and oceanography—forming altogether about eighty

per cent, of the Science Collections—are thus stored

away, and cannot be placed on exhibition again until

further space becomes available. The progress made
during recent years with the fine new buildings of

the National Science Museums of Germany and

Austria, at Munich and Vienna respectively, affords

a significant contrast to the above.

The Council of the Trade Marks, Patents, and
Designs Federation, Ltd., recently circulated a

questionnaire in relation to trade marks, patents, and
designs prepared by the International Chamber of

Commerce to a number of societies interested in these

matters. This questionnaire was drawn up with the

object of ascertaining the directions in which modifica-

tions and amendments were desirable, from the

British point of view, in the International Convention

for the Protection of Industrial Property (Treaties

Series, No. 8 (1913). Cmd. 6805. H.M.S.O. Price

6rf. net.), signed at Washington on June 2, 191 1 (State

Papers, vol. 104, p. 116). A meeting of the repre-

sentatives of some twenty of the societies consulted

was held at Lever House, Blackfriars, on November
23. The questionnaire was discussed, and it was
recommended, inter alia, that (i) a clause should be
inserted in the Convention abolishing revocation of

patent rights either for non-working or for abuse of

monopoly, but permitting each country at its dis-

cretion to grant compulsory licences in such cases ;

(2) provision should be made for establishing in all

Convention countries a uniform period of duration for
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patents, and renewal fees should be paid at agreed

intervals of time and be based on a sliding scale sys-

tem of progressively increasing payments ; (3) there

should be uniform provisions governing the use of an
invention on vessels sailing under the flag of one of

the States which has adhered to the Convention
;

(4) there should be provision for registration in a

public register kept by the competent administration

of each country of all assignments and licences affect-

ing the legal proprietorship of patent rights
; (5) steps

should be taken to secure a greater degree of uni-

formity in the regulations at present in force in the
various Convention countries with respect to the
procedure to be followed on applications for the grant
of letters patent. It was further agreed that it was
neither desirable nor practicable to insist upon the
institution in all Convention countries of a system of

preliminary search of patent applications, but it

was desirable that any party interested should have
the right, prior to the grant of any patent, to institute

opposition proceedings based on all prior publications

or public users of the invention of which he has
knowledge.

The British Meteorological Office announces an
mportant step towards supplying ships with informa-
tion regarding the existing weather around the
British coasts and forecasts for the seas adjacent
to the British Isles. On January i a new series

of broadcast wireless messages will be issued from
the Air Ministry Station at 9 a.m. and 8 p.m. daily.

Each message will contain the actual observations
of wind, weather, pressure, barometric tendency, and
visibility at ten stations on the British coasts taken
only two hours before the broadcast issue. The
messages will also give a general inference of weather
conditions and forecasts for twelve hours for eleven
sea districts ; at the end a further outlook will be
given when possible. The code and full particulars
may be found in the Board of Trade notices to mariners
for November or in the Marine Observer, a monthly
magazine to be published by His Majesty's Stationery
Office from the beginning of 1924.

In an address delivered before the Scientific and
Technical Circle of the Institute of Journalists on
November 20, Sir Richard Gregory, the chairman,
discussed the relation of science to progress. In his
opening remarks he recalled that Ruskin in his
" Crown of Wild Olive," George Gissing in his
" Private Papers of Henry Ryecroft," and many
other writers had associated science with agencies
of death or denounced it as detrimental to social
culture. This, however, is a narrow view, and it is

futile to rail against the progress of science or attempt
to prevent it. We are now on the threshold of
developments by which forces may be unloosed and
powers acquired far beyond those hitherto known to
man. Science is no more responsible for the horrors
of the War than for soul-destroying industrial con-
ditions. Scientific discoveries may be used for the
benefit of mankind or be applied to base uses. Thus
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chlorine, the first poison-gas used in the War, had for

more than a hundred yearn previously been used as

a bleaching agent. Nitre, though a constituent of

explosives, has been used in fertilisers with such

success that the average yield of wheat per acre in

England is now 30 bushels instead of 20 bushels as

in the seventeenth century. The va.st development

in the production and export of cotton piece-goods

is due to science and invention. China has vast

stores of anthracite coal and other minerals, but

because of the lack of scientific knowledge and ability

to exploit these resources, most of the people of that

country live in comparative poverty. It is imf>ossible

to foresee the applications of di.scoveries. Minerals

which a few years ago were scientific curiosities, rare

gases like neon, argon, and helium, have now uses

unsuspected by the discoverers. It is our duty to

see that the powers which science gives to the human
race should be used for noble and spiritual purposes,

so that they may be a blessing to mankind instead

of a curse.

The next Congress of the Royal Sanitary Institute

will be held at Liverpool on July 14-19, 1924, by
invitation of the Lord Mayor and City Council.

Sir Arthur Keith will deliver the Thomas Vicary

lecture of the Royal College of Surgeons of England
in the theatre of the College in Lincoln's Inn Fields

on Friday, December 7, at 5 o'clock. The subject of

the lecture will be " The Life and Times of William

Clift, First Conservator."

At the November meeting of the Royal Statistical

Society, the Frances Wood Memorial prize, value 30/.,

which is offered biennially for the best investigation

of any problem dealing with the economic or social

conditions of the wage-earning classes, was awarded
to Miss E. J. M. Haynes, of Oxford, for an essay on
human power in the English pottery industry.

The Liverpool Psychological Society has been in-

augurated under the presidency of Prof. Alexander
Mair of the University of Liverpool, supported by
Dr. Betts Taplin as vice-president and an influential

committee. The Society intends to pursue the

systematic investigation of the recent developments
of the science. Further information can be obtained

from the secretary of the Society, the University,

Liverpool.

A JUNIOR assistant is required by the Royal Air-

craft Establishment, South Farnborough, Hants, for

aerodynamic research in wind tunnels. Candidates
for the post must possess a good knowledge of physics

and applied mathematics and an honours degree in

natural science or engineering. Applications, marked
Ref. A. 23, should be sent to the Superintendent of

the Royal Aircraft Establishment.

Applications aire invited by the Queensland
Government for the position of Director of the
Laboratory of Microbiology and Pathology of the
Department of Public Health, Brisbane. Candidates
must hold a diploma in public health and have
had recent special laboratory experience in micro-
biology. The Agent-General for Queensland, 409
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Strand, W.C.2, will supply further information r

specting the post. The latest date for the receipt

applications is December 17,

An Inspector is required by the Ministry' of Agri-

culture and Fisheries in connexion with agricultu

and horticultural education and research. Cai

dates must have taken a University or Agriculti;

College course in science or agriculture and have }i<ui

special training in the science and practice of poultry

and small livestock keeping—including goats and
rabbits. Forms of application, etc., may be had
from the Secretary of the Ministry, 10 Whitehall

Place, S.W.I. They must he returned by, at latest,

December 8.

The Committee of the Christie Hospital, Man-
chester, is offering a prize of 300/. for cancer rps«»rch.

The aim is to stimulate isolated work, particul

already in progress, apart from the research

of cancer research institutions; for the Commr
thinks that notable increase in the knowledge ...

cancer may come from an individual worker as well

as from a team of men investigating the subi "^

systematically. At the same time, the Commr
intends to keep up its own research work at

University of Manchester. Since advances ma\
expected from sciences allied to medicine, the 1

ditions attached to the prize are very wide. (

didates must be qualified in medicine, or in science

cognate to medicine, and must produce evidence "f

original research on cancer done or projected,

documents must be submitted in English,

nationality is no condition of the award. Applical.

must reach the chairman of the Medical Bo> : .,

Christie Hospital, Manchester, not later than Dec^

ber 31, 1924.

In June the Canadian explorer. Dr. V. Stefans>i

directed the attention of the Textile Department
the University of Leeds to the wool of the 0\il><i

(musk ox), which is capable of being bred in lar.4

numbers in the arctic zone of Canada and might be
considerable asset to the Dominion. The wool, of

natural brown colour, is hidden by an overgrowth c

long hair, which is troublesome in manufacture. Th(

first specimen woven in the Department was brough
to the notice of the King at the time of the meeting 1

the Imperial Conference in October. Samples havi

been dyed successfully, and further experiments

in progress to eliminate the long hairs. The Cloth

workers' Company of London, to whom the Univer

sity is so greatly indebted in many ways, and par

ticularly for the building, equipment, and endowmen
of the Textile Industries and Dyeing Departmental

is showing a keen interest in these important experi

ments.

The winter scientific reunion of the Natural Histor

Museum Staff Association was held in the Boar
Room of the Museum on November 14, and attracte

a large attendance of the staff and other workers i

natural history. Many, varied, and interesting sped

mens were exhibited, among which may be mentioned
Fossil Arachnida from the Rhynie Chert, Old Rea
Sandstone, Aberdeenshire (the oldest recorded instance

-f
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of Arachnida) ; examples of sex dimorphism in cuttle-

fish ; the second and third cervical vertebrae of a

Sibbald's rorqual (revealing the exceptional size of the

original whale) ; cast of the skull of Baluchitherium

Grangeri from the Miocene, Central Mongolia ; ex-

amples illustrating the germination of the coco-nut

;

selection of minerals collected by Mr. F. N. Ashcroft

from Cavradi and Sedrun, Switzerland ; example of

a fish, Gigantura chuni, which had swallowed another,

Chauliodus, double its length ; a series of reproduc-

tions of remarkable photographs of African big game.
The Cambridge and Paul Instrument Company de-

monstrated microtomes manufactured by that firm.

Dr. S. Judd Lewis has been awarded the gold

research medal of the Worshipful Company of Dyers,

on the recommendation of the Society of Dyers and
Colourists, for his work on the quantitative determina-
tion of the fluorescent power of various forms of

cellulose and its derivatives, published in the Journal
of the Society. It has been shown that the form and
dimensions of the fluorescence curve, having as its

co-ordinates the wave-length and fluorescent power
per cent, relative to a standard paper, are related to

the chemical constitution of the substance. The
curves for pure cellulose, hydrocellulose, oxycellulose,

cellulose acetate, etc., as well as those for various

sugars, are all characteristic, with peculiarities in

common for those substances of similar structure.

The physical condition of the material has very little

effect on the results. It is anticipated that this new
method, which is conducted photographically, will

prove useful in throwing light on the constitution of

opaque solid substances in much the same way as

absorption spectroscopy is applied to the investigation

of transparent fluids.

Mr. F. Edwards, 83 High Street, Marylebone, has

just circulated Catalogue No. 452 of nearly 1400

books of voyages, travels, exploration, and sport.

Among the works listed are the first edition of

Hakluyt's "Navigations," etc., a complete set of the

second series, to 1922, of the Hakluyt Society

Publications, and a set of the Journal and Proceed-

ings of the Royal Geographical Society to igiQ- The
same bookseller has also sent us a selected list of

books, engravings, and maps relating to West Africa.

Among the new announcements of Messrs. ]\Iac-

millanand Co., Ltd., to which attention has not hitherto

been directed in Nature, are the following : The Auto-

biography of Sir Archibald Geikie ;
" A Glimpse of the

Natives of Central Australia," by Dr. G. Home and G.

Alston, which will deal with the country, the habits,

customs, and beliefs of the Wonkonguru and their

neighbours (much of the information has been

collected at first-hand from the natives) ; and the

collected works on Economics of Prof. F. Y. Edge-

worth, in 3 vols., with introductions to the various

sections by the author.

Our Astronomical Column.
Reinmuth's Cometary Object.—After consider-

able delay, owing to its faintness, a third photographic
observation of this object was obtained by Graff and
Baade at Bergedorf. Stracke has deduced the
following elliptical elements :

T 1923, Nov. 2892 G.M.T.
« 182° 58' 19'

il 229 17 10
i 16 18 4
e 0-4701

log ^ 0-1621
Period 4-537 years.

The Bergedorf plate showed no nebulosity, so the
object may be a minor planet, of the type of Aethra.
Its perihelion is well within the orbit of Mars. Its

position at midnight on Dec. 3 is R.A. i** 47-3"',

.\ Decl. 6° 27' ; daily motion -fi-55'", S. 18'.

The Total Solar Eclipse of September 10.

—

Popular Astronomy for October contains a photograph
of the corona taken at Lompoc, California, by Mr.
Worthington. The scale is too small to show much
detail, but the outline conforms to the type of sunspot
minimum.
The Sproul Observatory at Durengo, Mexico, the

Steward Observatory expedition on the Gulf of
California, and the >lexican and German expeditions
at Yerbaniz, Berrcndu, and I'asage (all in Mexico),
all enjoyed good conditions and were able to carry
out their programmes. Most of the other parties
were partly or wholly clouded out.

Mr. Morgen Brooks ascended a mountain in

Catalina Island and obtained some very interesting

views of the passage of the shadow on the clouds.

He makes the usual remark that liglit .seemed to

increase more rapidly than it diminished. This is

probably subjective, one's eyes becoming more
sensitive during thi- darkness. He saw no shadow-
bands.

A Remarkable Meteoric Procession.—A swarm
of light meteors was seen on February 9, 1913, to-

pass over Canada, the United States, and the Atlantic,
the length of the track being several thousands of
miles. Prof. W. H. Pickering has made a study of
their motion m Popular Astronomy, proving that
their orbit before encountering the earth cannot
have been of a cometary character, but must have
been an ellipse not verj' different from the orbit of
the earth itself, to permit the relative velocity to
be so small. This would tend to support the view
of the late Sir Robert Ball that the slow-moving
fireballs were probably ejected from terrestrial

volcanoes in the distant past. Their velocity on
emerging from proximity to the earth would not be
very different from the earth's velocity, and their
subsequent orbits would be close to that of the
earth.

Prof. Pickering notes that it is quite likely that
(with the aid of the moon) some of these bodies may
have been captured as satellites of the earth and
revolve around it above the atmosphere. When
they enter the latter they ultimately descend to the
ground.

A Projected French Observatory.—La Nature
of November 3 states that M. Dina, an engineer,
is endowing an important new observatory at
Cruseilles in Haute-Savoie. He has recently dis-

cussed the plans with General Ferris and MM. H.
Deslandres and A. Danjon. It is expected that a
large reflector will be included in the eijuipment,
which will probably be devoted mainly to researches
in astrophysics. iVleteorology w II also occupy an
important place in the work o the observatory.
It may be presumed that the quality of seeing has
been already studied at the proposed site, as this is

of such vital importance in the case of large aperture
instruments.

NO. 2822, VOL. I I 2]
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Research Items.

Hi;d Pkkr prom thk IIoldf.rness Prat.—Two
<Ii»coveric8 of the remains of red dew in the peat of

Holderness are recorded by Mr. T, Sheppard in the
November issue of the Naturalist. The first was
found in l)cd!^ cxp<Med on the shore near Skipsca,

East Yorks. The entire skeleton with the exception
of a few small bones was recovered and is now exhibited

in the Municipal Museum at Hull. The antlers

measure 2 ft. 3 in., and 2 ft. 2 J in., one having seven
and the other six points. The second discovery was
made in the peat on the shore at Withemsea at very
low water during the spring tides. Consequently
little time was available for excavation and only the
antlers were secured. The right antler measured
33 in. in length and y in. in diameter at the skull. The
left antler was unfortunately broken in the course of

excavation and only a part recovered.

Geographical Work in Egypt.—The Ministry of

Public Works, Egypt, publishes the report on the
work of the Physical Department for the year ending
March 31, 1923. In the Hydrological Service, rainfall

observations were received from 281 stations in Egj'pt
and surrounding lands, an increase of ten compared
with the previous year. The Nile basin is fairly well

supplied with stations except Abyssinia, where there
arc only six. River discharge measurements were
taken on all the main branches of the Nile. A dis-

charge station at Nimule, on the borders of the Sudan
and Uganda, will give a measure of the amount of

water available for storage in Lake Albert which is

essential in any project for controlling the waters of

that lake. Among numerous other researches it may
be noted that experiments were made with hydrogen
drift balloons carrying a magnesium flash mixture, in

order to connect, by the help of a camera, the European
and African triangulations by way of Crete. The
Meteorological Service now receives observations
from twenty-four stations in Egypt and twenty-nine
in the Sudan. A station in the Sinai peninsula at
Bir Abu Tif, founded two years ago by a commercial
company, was closed.

Flora of the Tibetan Marshes.—The ecologist
will find an interesting description of a little-known
region in Mr. F. Kingdon Ward's account of the flora

of the Tibetan marshes in the Journal of the Royal
Horticultural Society, volume 48, parts 2 and 3,
issued September 1923. He describes the glaciated
limestone plateau east of the Yangtze, a country of
wide Alpine valleys and numerous small lakes with
frequent lofty escarpments overlooking the rivers
running from north to south. This country appears
to be magnificently rich in herbaceous alpines, which
are unaffected by the seasonal droughts occurring
in their non -growing season, while these conditions
prevent the vigorous development of woody plants.
As opposed to the country to its west, it is a land of
primulas rather than of rhododendrons. Mr. Ward's
account of the vegetation is none the less interesting
because it is written with a special reference to the
plants which are of horticultural interest when
transferred to the amateur's garden. Many students
of rock gardens will be interested by his pertinent
remarks, based upon the study of the rock flora in
Nature, as to the places where certain plants should
appear in the garden. Thus he suggests that plants
with translucent flowers, such as a species of Onosma,
are intended to grow on a level with the eye so that
the light reaches the obsers'er through the petals of
the flower, while others, like some of the dwarf
Campanulas, are intended to hang downwards from
the crevices in the cliff.

Lignite in Nigeria.—The Bulletin of the Imp<
Institute, volume 21, No. 2, 192V contains an
portant article upon the lignite deposits of

which are to be found on both banks of the N
seem likely to afford a practicable fu'

value for lx>ats navigating the Niger. 'I

relations of the lignite deposits in f
l*rovinces of Nigeria are discussed and tli-

of the beds indicated so far as it is known,
of the chemical composition of samples from
seams are presented and trials reported 01

suitability of the lignite for manufacture
briquettes. A large scale trial of t)-'- ^ •"-'

•
'•-

was made by making up a consid'

the material into briquettes through ...> ...

of a factory in Saxony ; these bricks were t:

in locomotives on the railways in both the nort

southern provinces of Nigena with results tha'

that they will provide cjuite a satisfactory' t

view of the cost of imported coal in British W*
the subject would seem to be of considerable •

importance.

New Oligocene Toothed Ch..^. . .x.^ . ,^w..i .

Carolina.—Mr. R. Kellogg figures and descr

(Smithsonian Miscellaneous Collections, vol. 1\

No. 7) an apparently new toothed Cetacean from t

probably of Oligocene age in Berkeley County, S(

Carolina. The fos.sil consists of a skull 371 i

( =i4i in.) in length. In some respects it resem:
Agorophius and Archaeodelphis, but is considere<i

represent a new genus and species and hns !

named Xenorophus sloanii.

Italian Earthquakes IN 1911.—^w i..^

since the War, the Central Office of Meteoro
Geodynamics at Rome has issued its " Nu..... :

Earthquakes observed in Italy." The present volume
of nearly 600 pages deals with the earthquakes of the.

year 191 1 and forms an appendix to vol. xviii. (1914M
of the Bollettino of the Italian Seismological Society^
One advantage of late publication is that the result

obtained at foreign observatories can be incorporated,

The total number of earthquakes recorded in 191

1

about 800, of which one-fifth were of external origin

Of the latter, one in every three is described as
" distant earthquake," the position of its origin beinj

apparently undetermined.

The Cheiropterygium in Amphibia.—Cope's gem
Er>'Ops, an early Labyrinthodont from the Permiai
of Texas and New Mexico, has been much discussed

but new light is now shed on it by a paper on it

carpus, by W. K. Gregory, R. W. ^liner. and G. IS

Noble (Bull. Amer. Museum of Nat. Hist., vol. 48
p. 279, Oct. 17, 1923). The authors point to th(

primitive characters revealed by their research, am
come to the far-reaching conclusion that, while al

known fossil and existing amphibia have four digit

in the manus, the most primitive forms had
prepoUex, five digits, and a postminimus " in the han<

and similar features following a prehallux in the foot

The cheiropterygium was thus at least seven-rave
'

with a tendency to reduction in the two marginal ray?

It is pertinent to the recent discussion in Nature a

to the spelling of names derived from Greek tha
" cheiropterj'gium " in this pajjer is not only docke

of its first " i," but, when broken at the end of

line, has the hyphen placed between the " p " an<3

the " t."

Coral-reefs AND CoastalPlatforms.—The paper

on coral-reefs recently read by W. M. Da\-is before th

National Academy of Sciences, Washington, D.C., an<
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referred to in Nature (vol. 112, p. 460), have now been
!

printed in the Proceedings of the Academy, vol. 9,

pp. 292 and 296. The first deals with the marginal
belts of coral seas, and it is pointed out that platforms
of low-level abrasion are not known in association with
the islands in the cooler zones of the Pacific region,

while their depth below sea-level is not so uniform
where they do occur as to satisfy Daly's theory of

glacial control. If we accept glacial control, as

Davis is quite willing to do, the evidence for sub-
sidences of various degrees of magnitude, as put
fonvard by Darwin, remains unimpaired. The
second paper deals with the argument based on the
uniformity of depth of the lagoons within adjacent
atolls, and the author urges that level floors arise

through infilling with detritus, which is spread out
evenly by the wash of marine water.

Pl.ants of the Middle Old Red Sandstone.—
R. Kidston and W. H. Lang (Trans. R. Soc. Edin.,
vol. 53, pt. 2, p. 409, 1923) have investigated and
completely described the remains of Palceopitys
Milleri McNab, a plant originally found by Hugh
Miller in beds containing Coccosteus decipiens near
Cromarty. The authors confirm McNab's observation
of bordered pits in the tracheides ; but they are
unable to decide, in the absence of any evidence as

to the fructification, whether the genus should be
referred to the gymnosperms or to the pteridophyta.
In either case it is probably a distinctly archaic type.
The same authors {ibid. p. 405)' describe, and figure in

a photographic plate, an extremely beautiful speci-

men of a plant with numerous stems spreading radi-

ally from a basal region. This was collected by
G. Edward, and described by him in 1888. Edward
placed it, with his other specimens from Scotland,
in the Manchester Museum. Its locality is the Hill

of Forss, Waas, Caithness, and it is of Middle Old Red
Sandstone age. Sporangia set on short stalks occur ;

but G. Hickling, when on the staff of the University of

Manchester, examined these for spores in vain. The
authors now give a name to the plant, Hicklingia
Edwardi, and seek its affinities in forms from the
famous Rhynie cherts. It may be found, indeed, that
Hicklingia extends our knowledge of the Rhyniaceae.

Daily and Seasonal Variations of Fog.—The
Meteorological Office of the Air Ministry has recently
issued a Professional Note, vol. iii.. No. 33, by Mr. F.
Entwistle, on the above subject. Observations of

fog from April 1920 to March 1922, a period of 2

years, were grouped for each month at Croydon,
Lympne, Cranwell, and Dungeness for all hours of

the day for which observations were made. A
temporary increase in fog is shown in the early
morning, a maximum being reached between one and
two hours after sunrise. The summer maximum
occurs about three hours earlier than the winter
maximum. Lxjndon smoke naturally somewhat affects

the general visibility at Croydon, being influenced by
the direction of the wind. Increase of fog in the
early morning is said to be due probably to eddy
motion mixing the layers of air near the surface.
There is generally less fog during the afternoon,
between midday and 6 p.m., than at any other time
during daylight. For civil aviation it is considered
desirable to arrange early morning services, before
the maximum fog intensity is reached, while for

ordinary services the middle of the day is the best
time. In the winter sea.son the larger proportion of
slight fogs at Croydon are doubtless due to town
influence. The thick fogs at Lympne are due chiefly
to low cloud caused mainly by winds between south
to south-west, so that the high ground of the North
and South Downs is enveloped. The small amount
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of fog in winter at Dungeness seems to suggest that

the best position for an aerodrome in winter is on
the coast near sea level. In the summer months
thick fog is frequent at Lympne and Dungeness ; at

Dungeness it is chiefly sea fog caused by the relatively

warm air from off the land passing over the cooler sea.

Formation of Ozone in Flames.—Prof. Manchot,
of ?^Iunich, communicated to the autumn congress

of German Chemists at Jena a paper on the formation

of ozone in flames. Parts of the flame which have a

temperature of 750° C. only contain ozone, as can

be proved by the silver reaction. The formation

of ozone does not depend on the nature of the com-
bustible gas, ozone being formed with hydrogen,

carbon monoxide, methane, acetylene, cyanogen, etc.

A flame of oxygen and hydrogen gas of 1300°- 1900° C.

contains about o-i per cent, of ozone, one of acetylene

and oxygen of 2100° C. about i per cent. The
latter blackens silver as if it were covered with soot.

The thermal formation of ozone, and also the forma-

tion from hydrogen peroxide, are not possible, since

ozone is also formed within a flame of perfectly dry

carbon monoxide. It is probable that the ozone is

formed by the action of electrons.

Standardising Piezo-Electric Apparatus.—The
extensive use of the piezo-electric properties of

crystals in the measurement of transient pressures

such as those due to an explosion makes it necessary

to inquire into the validity of the method used to

standardise the apparatus! It has generally been
considered sufficient to apply a steady known pressure

to the crystal and to note the effect. In a short paper

in the November issue of the Philosophical Magazine,

Dr. D. A. Keys, of the McGill University, Montreal,

points out that as the standardisation experirnent is

an isothermal and the ordinary use an adiabatic one,

there may be a difference in the piezo-electric constant

of the crystal in the two cases. He examines this

possibilitv in the case of tourmaline and comes to the

conclusion that for that crystal the difference between
the isothermal and adiabatic constants is only J per

cent.

Changes in Crystalline Structure due to
Temperature.—Describing a simple arrangement for

showing the alteration in the appearance, under the

microscope, of a polished etched metal plate when
heated, Herr H. Vogel, in the Zeitschrift fiir Elektro-

chemie, July i, 1923, makes the following assumption
as to the behaviour of the crystallites, of which the

metal is built up. If two crystallites touch one
another, the distance between the atoms in the

boundary plane of one of them will, in general, be
greater than in that of the other, and the forces

holding the atoms in these respective planes will be
different. When the metal is heated the first crystal

will grow at the expense of the other, and as this

takes place throughout the metal, the average size

of the crystallites increases. It is possible for a
crystallite to grow on one side and be consumed by
another crystallite on another, so that the relation

between the initial and the final structure rnay be
complicated. The distance between atoms in the

octohedron plane is greater than in the cube surfaces

of the lattice, and it is still greater in the rhombic
dodecahedron surfaces ; thus when two crystals A
and C touch with surfaces of the first and third kind,

crystal A grows ; while when A and B touch with
surfaces of the first and second kind, crystal B grows
and A is consumed.

Chemical Analysis by X-rays.—In a paper read

before the Deutschen Bunsen-Gesellschaft, Dr. D.
Coster shows that the relations between the X - ray
spectra of the different elements are so simple that, in
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some respects, they are more uwful for purposes of

chemical analysis than ordinary luminous spectra
;

{/cit<ichrift fiir KUktrochemie, Aug. I, 1923). An
itii{x>rtant advantage is the fact that the X-ray

trum of an element is <juite independent of the
If of the compound containing it which is

(•\.uiijne<l. It is easy to detect the presence of an
element when only i per cent, is present in a mixture
of which not more than i mg. is available. Certain
j)roiiiutions arc necessary in examining the X-ray
sj)ectra ; although the number of lines for each
element is comparatively limited, recent observations
have shown the existence of a number of weaker
lines; in addition to this, with the high voltages now
gfticrally used, not only the spectrum of the first

order, but also those of higher orders appear. Slight
impurities in the material of the anticathode, and in

the substance under examination, also give their lines,

so that there are often various possibilities to be
considered before a given line can be explained. Not
only the wave-length, but also the typical appearance of
the suspected lines must be considered, as well as their

relative intensity. By measuring photometrically the
intensity of the spectral lines it is possible, in some
cases, to obtain a quantitative estimate of the amount
of an element present in a mixture. The method was
used by Hevesy and the author in determining the
amount of hafnium in zirconium minerals, and in in-

vestigating the chemical properties of the new element.

Magnetic Records of the British Isles.—The
British Meteorological and Magnetic Year Book for

1920, published by the Meteorological Office, gives
particulars of the diurnal variation of the principal
meteorological elements at the Aberdeen, Eskdale-
muir, Valencia, and Kew Observatories, with rainfall
and sunshine data at Falmouth. The major portion
of the volume, however, is devoted to terrestrial
magnetism, especially at Eskdalemuir. Two pages
are devoted to the diurnal variation of the potential
gradient of atmospheric electricity. The results for
Kew are based on 10 selected days a month free from
negative potential. For Eskdalemuir there are two
sets of data, the first derived like the Kew data from
days free from negative potential, the second from
days when negative potential occurred, although they
were comparatively quiet. Taking the first class of
days, the mean value of potential gradient at Eskdale-
muir for summer (May to August) is practically
identical with that at Kew. In the other seasons the
Kew value is the greater, the excess being 9 per cent,
for the equinoctial and 45 for the winter season. The
difference is thus greatest in the months when fog

—

a recognised source of high potential—is most prevalent
in the Thames valley. In addition to the regular
tables of hourly values and diurnal inequalities of
terrestrial magnetism, there is a discussion by Dr.
Crichton Mitchell of different measures of daily
magnetic activity at Esltdalemuir. All his criteria
make 1920 a quieter year than 1919, and the same
conclusion is drawn from the Kew data. There was,
however, an exceptionally violent magnetic storm on
March 22-23, 1920, during which the range of declina-
tion at Kew exceeded 2°. According to the table on
p. 47, the fall of westerly declination from 1919 to
1920 was 9-9' at Kew, 93' at Valencia, and 90' at
Eskdalemuir. Inclination appeared to be practically
stationary, while horizontal force showed a slight
fall : 77 at Eskdalemuir, 67 at Kew, and 27 at Valencia.

Photographic Blackening and Coloured Light.
—The second number (August) of the Bulletin of
the Kir>'u Technical College, Japan, consists of a
lengthy and copiously illustrated paper bv Tadaroku
Otashiro on " The Relation between the Photographic
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' ng and the "
iins at express. ' incti

ol wave-length. For thi.s ,

of a plate were exposed t' n
lights of c>()ual intensity, aiul in other ca^. . tfc

wave-length was kept constant and the int<>nsit

varied. Ordinary, orthochroma' ,11

ordinary' plates " dyed " (batl

erythrosin, cyanin, and pi

The author theoretically d

electric viewpoint the act..... ...,i

blackening and the wave-length of 1

intensity being constant, and expc..,,
firms it. " The general form of the fun-
independent of the kinds of plat<s tli.

sensitising solutions, the time >

sensitising solution, the time of ••

the developers and the temperature during
of development." The eouation includes a

"

tion factor," and it is shown that there arc
maxima and one minimum effect of blackening on ^

continuous exposure to the most effective light
and the first maximum corresponds to the end of •

period of over-exposure defined by Hurter .1

Driffield." He shows that there is a definite relat

between the blackening and the strength of
solution. The author comes to other iir

conclusions, especially, with regard to muli
posures, and concludes " that the change
plate has been acted on by white light sli..,,;..

essentially the same as that when the plate has h-

exposed to the most effective mniuw lirmn.-if i.
•

of light."

Analysis oi- Coal.—The Fuel Research 1

the Department of Scientific and Industrial 1

.

has issued through H.M. Stationery Ofiice (15. bd. m
Pamphlet No. 2 on the " Physical and Chemical Sur\
of the National Coal Resources." consisting of
interim report on " Methods of Analysis of CoaLl
The Board has always had in view the physical
chemical survey of coal seams in the different mini
areas—a task of great magnitude—and the t)olk

pursued has been to encourage the formation of lo

committees of persons interested in the different

fields to which the execution of the survey could
delegated. The results of such a survey would
greatly depreciated in value unless unity of analy
procedure were ensured, and accordingly the

~

asked a committee on sampling and analysis of
presided over by Prof. T. Gray, to tabulate a scl

of coal analysis which could be uniformly adopted
the survey. This pamphlet records their effor

The importance is even wider, for most commerc
coal testing is confined to the proximate analysL
essentially empirical and demanding uniformity
practice if discrepant analyses and commercial frict

are to be avoided. There is no doubt as to the vj

of the report in this direction. Although nothing
the kind has been done previously in Great Britr--
the field has already been tilled by American
chemists—so well that in many cases the commiv.^^
has been able to adopt their sjjecification without
serious modification. This applies particularly to

the proximate analysis, and it is likely for that reason
that man}' w'ill find no difficulty in adopting the
committee's recommendation. Several special and
less common methods of coal assay and analysis are

included which will add to the usefulness of the
pamphlet. A statement of the permissible analytical
error is sometimes given, and forms a welcome
inclusion. In suggesting a form of report the com-
mittee employs a precision of stating results not quite
consistent with its own tolerances. The important
question of samphng is reserved to a second report.
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School Geography.^

AMONG the valuable reports presented by com-
mittees of the British Association at the recent

meeting at Liverpool was one on the teaching of

geography. The committee included representatives

of the two Sections of Geography and Educational
Science, and was appointed to formulate suggestions

for a syllabus for the teaching of geography both to
1 matriculation standard and in advanced courses, to

report upon the present position of the geographical

training of teachers and to make recommendations
thereon, and to report upon the practical working of

Regulations issued by the Board of Education affect-

ing the position of geography in training colleges and
secondary schools.

That such a task was pressing, all who have the
interests of secondary education at heart will readily

admit, and it was well that such an independent body
as a committee of the British Association should have
undertaken it, for the report shows that the matter
demanded urgent consideration and considered
judgment. The committee consulted with heads of

schools, teachers of geography, examination boards,

and universities, and the report is full of suggestions

•expressed with marked clarity and cogency.
There can be no doubt that a reconstruction of the

method and content of geography teaching along the
lines of this report is a matter of urgency. The world
of to-da}'^ is fundamentally different from the world
of twenty years ago—or indeed of ten years ago.

Life is much more complicated : not only is man
more dependent for his social well-being on the
activities of a vastly wider world, but his immediate
social environment is a complex that requires for its

comprehension a degree of reasoning power and
scientific knowledge that the school curriculum of a
few decades back failed to give. The study of

classical literature may give one a deep insight into

the life and thought of intellectual giants of the past,

but the most pressing need of modern education is a
curriculum that will bring before the pupil vividly,

and in logical order, the controlling factors that are

shaping and giving colour to the social world in

which he has to live, and enable him to understand
his environment, adjust himself to it, and adjust it

to himself. " Geography as ordinarily understood,"
says the Report, " deals with the world of to-day :

it occupies a special position in the study of human
conditions at present obtaining in the various parts

of the earth and the tendency of the changes taking
place therein." Geography, therefore, must take a
prominent position in any modern scheme of humane
studies. Huxley spoke and wrote strenuously for a

curriculum more fitted to help a citizen through the

increasingly complicated life that he had to lead

(it was the age of scientific discoveries), and his

arguments hold with increased force to-day.

One charge that has been laid at the door of modem
education is that the teaching of science, history, etc.,

is formal rather than human, that the course.i main-
tain steady paths parallel to each other without
converging at any point. What is wanted is a
" core " subject which draws on the others for its

facts, co-ordinates them, and thus, by correlation,

gives each a fuller and richer meaning. This report
shows how geography can be made to function as
this core subject. Mackinder and Herbertson at

• OroKraphy Te.nrhinR. Report of Committee (Prof. T. P. Nunn,
Ch.uriii.m : Mr. W. H. H.irkcr, Serret.nry ; Prof. H. J. Hlciire, Mr. C. J. R
How.irth. Sir H. F. Mackiiuier, Prof. J. I.. Mvrei, and Prof. J. H. Unslcad,
' ^ VIr. (i. H. f. Adiam. Mr. I). Herridgc, Mr. C. K. Hrownc, Sir

Mr. K. Sharwood Smith, Mr. E. R. Thom.is, and Miss P.

tiori L) (Driti>h Aswrialion, Burlington House, London,
. 1 >. . IDS. per doz.

; 4/. per 100.

Oxford, Lyde and Chisholm in London, demonstrated
this new conception of geography twenty years ago,

and the rapid strides made in recent years in the

methods of geography teaching in secondary schools

are due to the efforts of the young teachers whom
they primarily inspired.

At the present time geography takes a place in the

school curriculum on a level with history, and below
that of classics, French, mathematics, and science.

That more sympathy with the subject is not forth-

coming is due, first, to the lack of trained geography
teachers, whose enthusiasm and knowledge would
compel greater recognition, and, secondly, to the fact

that the inspectors of the Board of Education, being
mainly interested in other subjects, have hitherto

attached small importance to it.

For the lack of trained geography teachers one has
to blame the Board of Education and the universities

jointly. If the former had recognised the importance
of the subject earlier and pressed for skilled geography
teachers, it is reasonable to assume that the Universities
would have established honours schools in geography,
as they did, in like circumstances, in science and
history ; conversely, if the universities had taken the
lead, the Board of Education would have been forced
to give greater recognition to the subject, just as it

has recently been induced to institute a geography
group in advanced courses for secondary schools,

through pressure from the council of the British
Association.
That the geography group will justify its inclusion

in the advanced course there can be no doubt, and
when one considers the comparative merits of other
subjects as a training for life and citizenship one
wonders why its inclusion has been so long delayed.
At the moment, however, the total lack of geo-
graphical scholarships at the universities is a factor
that will operate ver}'^ strongly against a pupil's choice
of geography in the advanced course. A boy destined
for a professional career to whom the other subject
groups are perhaps more useful as a preliminary
training for his university course, will naturally
make his selection from them, the quantity of scholar-
ships being a strong determining factor. The
British Association might usefully direct its attention
to this aspect of the problem.
On the other hand, the geography group presents

attractions that should more than counterbalance
this drawback. To begin with, parents whose boys
are destined for city careers—clerical, secretarial, or
commercial—have hitherto failed to see, and very
naturally, how a two-years post-matriculation course
in one of the existing subject-groups can help their
sons in a degree at all commensurate with the
expenditure of time and money involved. Added to
that, many firms prefer to engage youths at the
earher age, and parents with sons of eiglitecn years
have a difficulty in placing them. There is, how-
ever, a growing demand for young men who can
produce evidence of specialised training for business
life— a training, by the way, which so far only
private institutions have endeavoured to provide,
albeit fairly adequately and remuneratively. In the
syllabuses for these examinations—Institute of
Secretaries, etc.—geography occupies an important
position, and it is also an important subject-group in
the course for the B.Com. and B.Sc. (Econ.) degrees
which represent the hall-mark, as it were, of vocational
training for business life. For these examinations,
the geography group is clearly the most useful, and
cannot fail to prove attractive.

On turning to the Report itself one has to admit that
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any attempt to Kummarisc it must meet with failure :

ovrrv fi»iiwct of the subject is dealt with in all its

1 ind there is scarcely a redundant word,
I T on the aim and function of geography is

1

" nating. Stress is laid on the fact

I phy must be the geography of

}... ,,.,.. .iwi Ihe mere learning oigeograpnical
< 1.1 1. 1 111' I results, but a training in the geographer's

cli.ir.u ti li.stic methods and principles of interpreta-

tion, and an assimilation of his characteristic point
<it \iiw. This, we consider, is a most important
s and postulates a trained geographer for

t! -i of any geographical scheme.
Prtx;eethng, the Report deals with the stages of

school life, and outlines the principles which should
guide in the formation of a syllabus of geographical
instruction in secondary schools : a detailed syllabus

for each year is appended. Stress is laid on the
necessity of proceeding psychologically with young
children and of adopting a logical order only as riper

years are gradually reached. An outline scheme for

each stage, including the advanced course, is given,

and apart from its merits as a scheme it p>ossesses

special value for the teacher because the underlying
ami of each step is made abundantly clear. Great
importance is attached throughout to the value of

direct observational work and to the construction and
interpretation of maps and charts. " One important
value of geography in education is the opportunity it

gives to express thought in diagram and sketch no
less than in words." This sentence should be con-
stantly in the mind of every geography teacher. A
highly controversial dictum is that formal lessons in

physical geography should not precede the advanced
course : incidental teaching of most subjects is apt

to be disjointed and i: :id the ex;

of many examiners • ion pro\
geography is r mlL'.

The Buggi me of studv
advanced coui^.- ' ' -^ •

the economic con
is suggested thn
prehensive an.i! . 11;
subsidiary sul)je<.i-^ 1^ ' :

The chapter on the relation f-;

and history cannot fail to in

uninformed reader what
knowledge, not only of top<

allied subjects as physics, ixjiauy,

history, and economics, is <!' of the g<'

teacher called upon to carry out such a
geography course. It is pointed out that it 1

duty to teach these subjects; ne\<
correlate them he must know them,
proceeds to summarise the facilities otiere'

universities for the training of geography r
Practically all the universities have est

honours schools of geography—mostly in the
of Arts—and there is general •'"' -—'Tit that the ....

of study should include gee jry, and politi -X

economy at least to intc:.... .c standard. I

number of trained geographers leaving the universit ->

is steadily increasing, and "the result," to qu' ' •

the Report, " undouDtedly will be not only a mor.-
thorough and scientific study of the subject, but i

general increase of accurate knowledge of the Emj'.r •

and the rest of the world, which will affect the ever
day life of the community through its economic ai i

political relationships with other countries."

J. Martin

Transport and its In

T N the Engineering Section of the British Associa-
* tion at Liverpool, one whole morning was de-
voted to the subject of transport, the other sessions

being occupied by papers—many of great interest

—

on very diverse branches of engineering. The
president of the Section, Sir Henry Fowler, was chief
mechanical engineer of the Midland Railway, and he
took as the subject of his address " Transport and its

Indebtedness to Science." extracts from which were
published in Nature of September 29, p. 474. He
was followed by Mr. A. E. Berriman, the chief engineer
of the Daimler Co. ; Col. O'Brien, the electrical

engineer of the L.M.S. Railway ; Major-General Sir
Sefton Brancker, of the Air Force; and Mr. A. T. Wall,
of Messrs. Wall, Maas and Co., naval architects, of
Liverpool.
Each speaker dealt with the branch of the subject

with which he was specially identified. As the
president pointed out, there is probably no city in the
world more dependent on transport than Liverpool,
and no city which has done such pioneer service in its

development. Whether one considers canals, steam
railways, electric railways, or motor traffic, one finds
that Liverpool was in the forefront of development,
and it was a happy thought of the president, a non-
academic engineer, engaged in practice, to take as his
thesis that progress in all means of transport has been
based upon scientific investigation, to predict that
this will be even more marked in the future, to insist
on the interdependence of science and engineering,
and the necessity for the terms scientific and practical
being synonymous. In concluding his address Sir
Henry said that " one would like to feel that the
meetings of the British Association were more
generally used as the occasion on which the scientist
and the engineer would meet in larger numbers."
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debtedness to Science.

Mr. Berriman gave a ver>' valuable review of t:.-

position of road transport. He was somewh ;'.

scathing in his criticism of the railway compani' -

lack of faith in the railway principle, as shown by th- r

proposal to operate their own road vehicles 1 ^r

through traffic. He maintained that, since the
tractive effort on rails is only 5 lb. per ton
60 lb. per ton on average roads, it is techi

sheer waste of energy to transport by road bviMccUj
distant points that are rail-connected. Mr. Berrii

also dealt with the question of traffic regulation,
maintained that the warning signs on roads have
put up on a wrong principle and are consequent
largely disregarded ; in his view, every cros

should have a primary and a secondary' stream
traffic, the former having priorit>' and not beii

expected to slow down ; drivers on the seconds
roads would be warned to go dead slow on approach-
ing a crossing.

Col. O'Brien's paper, as was to be expected, d€
largely with the question of electrification, which
really an economic one ; there are no engineerii
difficulties. " A \&xy slight lowering of rates
interest and in the price of the material required fc

such electrification is likely to produce a very con-
siderable development in future." " There is nc
doubt that the electrification of any main Une con^
taining gradients of i in 300 or greater and avera
over 2 trains per hour in either direction would
least involve no loss of any kind to the compa?
while the indirect advantage to both the rail\

company and the electrical industry of the couii::

would be ver\' large."

Sir Sefton Brancker's breezy optimism wnth regard
to aerial transp>ort caused some amusement. He was
fortunate in delivering his paper before the news came
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through of the London-jSIanchester air-mail disaster,

which occurred on the same day, more especially as

he emphasised the safety, comfort, and exhilaration of

flying. Under present conditions, he stated, the cost

per passenger-mile could not be reduced below 8^
pence, whilst the highest fare obtainable was 6 pence
per mile, leaving i\ pence to be covered by subsidy.

Freight costs per ton-mile he placed at 3s. (id. to 5s.

The only difficulty in the way of development, beyond
the economic one, is the difficulty and danger of

flying under conditions of poor visibility. The
economic range for airships is more than 1000 miles,

whilst that of aeroplanes is rarely more than 300 miles,

hence the two are complementary and should develop
together.

In dealing with sea transport, Mr. Wall emphasised
the need for scientific research, especially in metallurgy,
but he stated that a very hopeful sign for future pro-

gress is to be found in the increasing number of

scientific experiments on a large scale carried out by
shipbuilders and engineers and sometimes by ship-

owners. " Experience may, and often does, pre-

cede the scientific treatment, but progress is much
more rapid when science is used to guide experience."

The Future of the Imperial Institute.

A WHITE Paper (Cmd. 1997), issued on November
-^^ 22, contains the report of the Committee
appointed by the Secretary of State for the Colonies
to inquire into the affairs of the Imperial Institute,

consequent upon financial difficulties, and also the
resolutions passed by the Imperial Economic Con-
ference on considering that report. An article com-
menting upon the recently published report on the
work of the Institute appeared in Nature of Novem-
ber 10, p. 677.
The Committee considers that the collection and

dissemination of information in regard to raw
materials is the most important work carried out
by the Imperial Institiite at the present time. It

recommends that the Imperial Institute should
continue to function at South Kensington as a
clearing - house of intelligence and information,

equipped with laboratories for the preliminary
analysis and investigation of raw materials, and
maintaining sample rooms illustrative of Empire
raw materials. The collections in the Public Exhibi-
tion Galleries, although recognised as possessing
educational value, are not regarded as essential to

the future work of the Institute, and it is recommended
that the collections be discontinued, though the
Committee is by no means unanimous on this point,

as is shown by a note appended to the report. It is

proposed, however, that a representative selection

of Empire products should be made for the purpose
of a traveUing exhibition of an educational character,

and that the organisation of travelling exhibitions

of the staple products of the Colonies and Protect-
orates in appropriate trade centres should be con-
sidered.

The Committee proposes reforms in the manage-
ment of the Institute, suggesting that it should be
made responsible to the Department of Overseas
Trade. After the completion of these reforms, the
Committee recommends the amalgamation of the
Imperial Mineral Resources Bureau and the Imperial
Institute. The annual expenditure of the reformed
Institute (including the Imperial Mineral Resources
Bureau) is estimated at about 40,000/., to be pro-
vided on a contributory basis. Failing the pro-
vision of this sum, which is regarded as a condition
precedent to the Committee's recommendations,

an alternative scheme is proposed to retain the
essential functions of the present Institute, i.e. of
an intelligence and information bureau.
The Committee expresses appreciation of the

valuable services rendered by the Director, Prof.

W. R. Dunstan, F.R.S., to the Institute and to the
Empire during the long period of his connexion with
the Institute, and pa^'s a tribute to the work of

the technical staff. Prof. Dunstan was appointed
Director in 1903, when he had already been for

eight years concerned with the work of the Institute.

The report was submitted by H.M. Government
to the Imperial Economic Conference, with the
proposal that the main scheme of the Committee
should be adopted and the necessary funds guaranteed
for a term of years. On the recommendation of a
Committee appointed by the Conference, under the
chairmanship of Lord Salisbury, the main scheme
was adopted, subject to certain modifications not
affecting the principles involved.

In the Times of November 23 it was announced
that, in view of the changes in the constitution of
the Imperial Institute which have been decided upon,
Prof. W. R. Dunstan will resign the directorship

of the Institute next month.

University and Educational Intelligence.

Birmingham.—Mr. Henry Barber, of Culham
Court, Henley-on-Thames, who was formerlv a
solicitor in Birmingham, has given 20,000/. for the
endowment of a chair of law in the University.

Mr. H. P. Dean has been appointed assistant
lecturer in mechanical engineering, and Mr. M. C.
Johnson demonstrator in physics.

It is hoped that Prof. F. C. Lea, who has recently
resigned the chair of civil engineering on being
appointed head of the Engineering Department of
the University of Sheffield, will continue to discharge
the duties attaching to the chair for the rest of the
current session.

Cambridge.—The degree of Master of Arts, honoris
causa, is to be conferred upon Mr. J. B. Buxton,
professor of animal pathology.

Prof. T. B. Wood has been reappointed by the
University as a Member of the Council of the National
Institute of Agricultural Botany.
The Frazer lecture is to be delivered by the Rev.

John Roscoe on " Immigrants and their Influence
in the Lake Region of Central Africa."
A syndicate has been appointed to obtain plans

and estimates for extending the School of Agriculture
and constructing a building for the Animal Diseases
Institute.

Glasgow.—Prof. W. J. Goudie, James Watt
professor of the theory and practice of heat engines,
has given 500/. to found an ' Agnes Rhind " bursary
in memory of his mother, for a third-year student of
mechanical engineering who has the best class-record
in his subject.

Mr. A. Henderson Bishop and his son have offered
to the University, for the new Zoological Museum,
the great collection of Coleoptera and Lepidoptera
made by his late father, Thomas G. Bishop, of
Dalmore, Helensburgh. The collection is contained
in 1 8 cabinets enclosing 700 separate boxes, and
numbers some thirty or forty thousand specimens.
All are beautifully mounted, labelled, systematically
arranged, and in perfect condition. The University
has had no difficulty in accepting the splendid gift,
with the condition that it shall be accessible for
consultation by qualified entomologists, whether they
belong to the University or not.
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niversity Court has Bubmittcd for the
;i; c,f His Majesty in Council an ordinance
« ii{ the new honours deforce of li.Sc. in

a: .10. The course will extend over four years,

and the iifccHHary instruction will be furnished paitly

within the University, and partly in the Schtxjl of

Architecture, conducted under the joint direction of

the Hoval Technical College and the Glasgow School
of Art.'

The Court has also, under powers given by a recent

Act of Parliament, approved an ordinance for the
superannuation ancl pensioning, under the Federated
System for Universities, of principals and professors

hereafter appointe<i. Principals will retire at seventy
and professors at sixty-five. Under the System,
years of service as assistant or lecturer, in this or
other Universities, may be counted as pensionable
S' 1 professor.

1 Ihc Hull Education Comun!!,, h.is

decided to make a grant of 800/. to iIk ly

for the financial year 1924-25.
The title of emeritus professor has been conferred

upon Dr. Arthur Smithells, who recently retired from
the chair of chemistry, on the grounds of intellectual

distinction and of long and meritorious service to the
University.

London.—Mr. W. E. Le Gros Clark has been
appointed as from Jan. i, 1924, to the newly
instituted readership in anatomy tenable at St.

Bartholomew's Hospital Medical College. During
1919-20, Mr. Le Gros Clark was demonstrator in

anatomy at St. Thomas's Hospital, and since 1920
has been Principal Medical Officer at Sarawak,
Borneo. He has published papers entitled " Series

of Ancient Eskimo Skulls," and " On the Pacchionian
Bodies."
The loUou ing doctorates have been conferred :

D.Sc. in Iimbryology , Miss Margaret Tribe, an internal
student (Universit)' and King's Colleges) for a thesis
entitled " The Development of the Hepatic Venous
System and the Postcaval Vein in the Marsupialia "

;

D.Sc. [Economics), Mr. B. R. Ambedkar, an internal
student (London School of Economics), for a thesis
entitled " The Problem of the Rupee."

It was resolved that the Physiological Laboratory
Library should be kept together as part of the
University Library, and be developed in connexion
therewith as a memorial to the late Prof. A. D.
Waller.

Three free public lectures on " Some Chapters in
the Recent Development of the Theory of Electrolytic
Dissociation " will be given by Prof. J. N. Bronsted,
of the University of Copenhagen, at University
College, on December 10, 12, and 14, at 5.30 o'clock.
A course of five free public lectures on "The

Influence of Environment on the Life of Bacteria
"

will be given by Mr. F. W. Twort, at the Royal
College of Surgeons of England on December 11
13, 17, 18, and 19, at 4 o'clock.

The use of mental alertness tests for prospective
university and college students is strongly advocated
by President W. D. Scott, of North-western Uni-
versity. All institutions of higher education should,
he considers, have a " personal director " to perform
"an educational function similar to that of the
diagnostician in medicine. The giving of mentai
alertness tests will be as much a matter of the routine
with such a director as is the use of the clinical
thermometer by the diagnostician in medicine."

The University College of South Wales and
Monmouthshire, Cardiff, issued an appeal in December
1921 for the sum of 250,000/. for purposes exclusive
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of those connected with the development of
Medical School, and particularly with th<* view
the erection, :it, and m. 'ora

torics lor the nts of \\ try,

I'or these }> xj/. had Jx'en suDscn
by I^rd Glai ,74/, by other subs^
making a toi.u, nmui .t<<iued interest (12,000/.).

72,574/., part of thi.s sum having been received
the appeal in Decemt>er 1921 was i-s^^

•

luncheon given by I^rd Plymouth on -\

further gifts amounting to 56,700/. were
thus bringing the total sum realised by th.

up to 129,27^/. It is of interest to noii- '

foundations of the buildings are just beii

at a cost of approximately 15,000/., and t

of the superstructure to accommodate tJi-

departments, based on a recent estimate, is i

)

this figure is, of course <• of the cost <<•

ment and maintenance

The second annual report of the E<:

Statistics branch of the Dominion Bureau of S-

of Canada gives the total number of un
students in 1921-22, excluding preparatory, s .

and other short courses and correspondence oourr.^^,

as 23,800. Included among these are : und-

1

graduates in arts and pure science, 6859 men ai; i

3872 women; graduates, 712 and 300; medic. 1,

3134 and 154 ; engineering and applied scienc-

,

2513 and 3 ; music, 278 and 717 ; theology, ^54
and II. The teaching staffs numbered 3137, 1:1

eluding 307 women. The total assets of the ur.;

versities amounted to 67 million dollars, includm...;

endowments, 26 million, land and buildings, 27, a;!
scientific equipment, 5 million. Incomes amount' i

to 9 J million, and were derived from : investment-
. i^ million; government and municipal grants, 4^
million; fees, 2 million iier sources, i\
million.

Educational development and scientific research
are not figuring largely in the election pledges of th**

several political parties and the speeches of th« r

leaders, except those of the Labour party, aivl '

party's promises are subject to considerable c.

in view of the disproportion between the stuj^- .

cost of carrying out its programme, including " if.'

abolition of the slums," etc., and the resources th.it

would be at the disposal of a Labour party govern-
ment. This disproportion would necessitate the
scrapping of a large part of the programme. The
Liberal party manifesto contains on the subject of
education only platitudes, but Mr. Asquith promise !

the Women's National Liberal Federation " small' r

classes, provision of free places in secondary scho*/.

State scholarships for universities, more adequ.i'

training for teachers," and " the encouragement and
fuller development of adult education," while Lord
Grey, when speaking on adult education on November
23, is reported to have said, " What was wanted \v.i~

not State control but State assistance. For the
small sum of 500,000/. they would get a better return
than in any other way. " It is part of the Conservative
election policy to concentrate attention on the main
issues of unemployment and protection, and the party
leaders are accordingly saying little about education.
Mr. Baldwin's speech of November 19 showed that
he is alive to the supreme importance of the evils m:

juvenile unemployment, but does not suggest tli..:

he beheves in retention in school as an appropriai
remedy at the present time. In his speech at Readi::.,

on November 21 he referred to the imp>ortance :

agricultural research and education as a permanc:.:
part of the life of the country', and remarked that tli>

Government, recognising this, has given 1,000,000.
for promoting them.
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Societies and Academies.

London.

Royal Society, November 22.—F. Simeon : The
carbon arc spectrum in the extreme ultra-violet—II.

The spectrum of the carbon arc in vacuum extends
as far in the extreme ultra-violet as that of the spark,
with the exception of a very faint line at 360-5 A,
and about 25 lines have been added to the arc spectrum
as already recorded. The L series of carbon can be
excited by a potential of between 30 and 40 volts.

A number of lines in the carbon spectrum are probably
true " arc " lines. Providing the grating will give
radiation in the short-wave region, the same technique
suffices to photograph the spectrum from 1850 A to

370 A.—H. J. Gough and D. Hanson: The behaviour
of metals subjected to repeated stresses. The effect
of static and alternating stresses on the micro-
structure of metals was examined, the main object
of the research being to determine whether the
crystalline structure of a metal can be affected when
subjected to ranges of stress less than the limiting
range of stress (fatigue range). With " Armco " iron,
mild steel, and copper, crystalline " slip " occurs at
ranges of stress considerably less than the fatigue
range. It is suggested that metals can be " strain-
hardened " under the action of alternating stresses,

as well as under static stresses ; fracture occurs, in

a metal subjected to alternating stresses, when a
certain limiting strain for the material is exceeded.

—

W. Sucksmith and L. F. Bates : On a null method of
measuring the gyro-magnetic ratio. A new method
is described of determining the gyro-magnetic ratio

;

as in the ordinary resonance method, the specimen,
suspended vertically by a fine wire along the axis
of a helix, is magnetised by an alternating current
of the same frequency as the natural frequency of
the system ; but the resulting resonance amplitude
is reduced to zero by a series of impulses timed to
oppose those due to gyro-magnetic effect. As no
measurement of magnetic moment, frequency, or
damping is involved, a considerable gain in precision
is obtained. The method is independent of time-lag
in magnetisation, and so can be applied to Heusler
alloys. The following mean values of the ratio
obtained for iron, nickel and Heusler alloys were
obtained : Iron 0-503 ; nickel 0-501 ; Heusler alloys
0-501.—J. H. Shaxby : Studies in Brownian move-
ment.—II. The determination of Avogadro's number
from observations on bacteria (cocci). A determina-
tion of Avogadro's number by measuring the dis-

placements, due to their Brownian movements, of
small spheres suspended in water was carried out
with cocci. Their surfaces may be supposed to be
" wetted " so that there is no slip between the water
immediately adjacent and the spheres themselves,
and the resistance which might arise from electrical
sources depending on slip is avoided. Tlie value of
N thus found, from the large number of observations
made on Staphylococcus albus, is 6-o8 x 10*'—H.
Hartridge and F. J. W. Roughton : Tne kinetics of
Haemoglobin.—II.—A. F. A. Young : The thermionic
and photo-electric properties of the electro-positive
metals.—O. F. T. Roberts : The theoretical scattering
of smoke in a turbulent atmosphere.

Zoological Society, November 6.—Sir S. F. Harmer,
vice-president, in the chair.—A. Loveridge : (i) East
African birds (chiefly nesting-habits and endo-
parasites), collected 1920-1923. (2) East African
snakes, collected 191 8-1923. (3) East African tor-
toises, collected 1921-1923, with description of a
new species of soft land -tortoise. (4) East African
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Uzards, collected 1920-1923, with descriptions of two
new races of Agama lionotus Blgr. (5) East African

insects, collected 1915-1922.—I. G. S. Montagu : On
some mammals from Jugo-Slavia.—I. G. S. Montagu
and Miss Grace Pickford : The Guernsey Crocidura.

—

G. H. Goldfinch : Notes on the African crested rat

{Lophiomys imhaiisi).—il. G. Jackson : A revision

of the isopod genus Ligidium Brandt (Crustacea).

—

S. S. Flower : On additions to the snake fauna of

Egypt.—S. Hirst : On some new or little-known

species of Acari.—C. F. Sonntag : On the pelvic

muscles and generative organs of the male chimpanzee.

Geological Society, November 7.—Prof. A. C.

Seward, president, in the chair.—R. W. Hooley : On
the skeleton of Iguanodon atherfieldensis sp. nov.,

from the Wealden shales of Atherfield (Isle of Wight).
The nearly complete specimen was obtained in 191 4.

There is an essential similarity as regards the relation-

ship of the bones of the skull to the American pre-

dentate dinosaurs. Grooves on the premaxillae prove
that the tip of the snout was sheathed in horn. The
quadrate bone articulated freely with the squamosal,
and there was a fore-and-aft action of the mandible.
The tongue must have been extremely narrow, with a
broad tip, and prehensile. The neck was habitually

flexed, the point of greatest arching being at the
ninth cervical. All the pre-sacral vertebrae carry
ribs. The sacrum comprises six fused vertebrae.

The ossified elements of the left carpus were preserved.

The integument was very thin and covered with
small tubercles, interspersed with groups of large

polygonal plates, as in Trachodon. The estimated
length of the skeleton is 6-3 m. (about 21-6 feet).

/. atherfieldensis is distinct from any known species,

and the skull and bones are intermediate in form
between that of /. mantelli and /. bernissartensis.—
S. H. Reynolds : The igneous rocks of the Tortworth
inlier. The igneous rocks occur in two bands, the
upper of which is associated with calcareous tuffs

containing Silurian fossils and is doubtless lava.

The lower band appears to be intrusive. The rocks
of the two bands have several features in common.
The rocks of the lower band are characterised by the
presence of pseudomorphs after olivine, and may be
grouped as olivine-enstatite-basalts. Those of the
upper band are devoid of ohvine, and consist of

pyroxene-andesite. They are characterised by the
presence of highly corroded xenocrysts of quartz and
felspar, and by the occurrence of variolitic and glassy
patches in the ground-mass.

Linnean Society, November 15.—Dr. A. B. Rendle,
president, in the chair.—E. J. Salisbury : The relation
of earthworms to soil reaction. Natural undisturbed
soils usually show a definite gradient with respect to
organic material and acidity, both of which tend to
attain a maximum at the surface. Analyses of worm
casts show that these have a high organic content
indicating their origin from the superficial and most
acid layers. Comparison of the hydrogen ion con-
centration of worm casts and surface soil shows that
acid soils tend to be rendered much less acid by
passage through the worm. Markedly alkaline soils

may similarly be rendered less alkaline. The former
action may be attributed to the calciferous glands.
The greatest frequency of worms is met with in soils

with approximately neutral reaction.—Miss E. M.
Blackwell : The flora of Solomon's Pools. Solomon's
Pools lie about six miles south of Jerusalem, 2616
feet above sea level, in a valley, W&dy ArtAs, which
runs east and west between low hills of red-brown
ferruginous earth through which limestone bosses
project. The pools, three in number, are obviously
artificial. The middle and lowest pools have been
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cleaned and ;
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Potain>>i;tii>,! jKiniutitus var. scopariits was flowering
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At the dcciwr ciul ot tlic loucr {K)oI wore tufts of

Riella helicoplnlli

,

"

out into till- vv !' I

depth. \\

lowest 1 X M

dryiii

Char. I

Scirpui tn

bia alepp!
" slacks " 111 1 iir I

in boili 1 .isrs ii,i\

solids, (si

Chapman
Men... otv
lull..';.- \v.

leek, uilli

till II ,|)ii,iil\ coiled thalli floating
l(:()s( iiiM ties at a considerable

til ".I ot the west side of the
((I oil .ii( oimt of the slo]K', the
\rl<(i \Mlli Iilcn!

/l' tiirouj^li

'charts p(i

11 is sinu
si lire s.uul

Iii,l;1i pen
( lilorides and carbonates.

1 .11 bohydrate enzymes of

i.ilh

I hr
Ions. 'I'lic matcri.i

s ot the sno\\(iro|

.^tarcii-formimr nl

i| )il, lilts of
'7,v/ III 1 1Jo/la,

.i\ l.nphor-
ii.ii of the
'ihe waters

of dissolved
-R. E.
certain

used was the L;rcen

the onion, and tlie

it, a coiuiuon dock.
icaxcs wcix- air-

IliiU'S.

iitage

for purposes of comparison. I

dried, ]Hi\vdcrcd, and added to dilute solutions ol
si.iK h. dextrine, maltose, cane sugar, and aniygdalin,
nsinj.; (lualit.itivc tests and changes in the rotation of
lK)larised light for the detection of hydrolysis. I olnol
was used as ;in1ise])tie and the solutions incubated at
39° C. The results indicated that ol the live carbo-
hydrat<' en/ymes anijlase. dextrinase, iiialtase, in-
vertase, and eiiiulsin—maltase and einulsin were ab-
sent from the snowdrop, dextrinasi' from the onion,
amylase from the leek, but all five were present in
the dock. The formation of starch in the parenchyma
cells of the three Monocotyledons is thus prevented,
because the necessary set of enzymes is incomplete.
In certain cases {e.g. Galanthus and Narcissus) starch
is always present in the guard cells, and prolonged
starvation in darkness does not cause the disappear-
ance of this starch. In the snowdrop the adult leaf
has starch in the guard cells together probably with
diastase but not maltase, so that hydrolysis can pro-
ceed only to maltose, and the system, starch ^
maltose catalysed by diastase, may be part of the
mechanism controlling the opening or closing of the
stomata.

Royal Meteorological Society, November 21.—Dr.
C. Chree, president, in the chair.—L. F. Richardson :

Attempts to measure air temperature by shooting
spheres upward. Whilst making observations of the
upper wind by shooting polished steel spheres up-
wards in a direction slightly inclined from the vertical
so that the wind caused the returning sphere to fall
quite close to the gun, the time of absence of the
sphere can afford a measure of a mean temperature
of the air through which it has passed. The upper
air temperature was measured from the mean of six
shots with a standard error of 1° C. at sunrise in cakns
9r light winds. On such occasions, there is often a
layer of cold stagnant air near the ground, so that
the temperature in the Stevenson screen is a poor
guide to the temperature at 70 metres. Here the
projectile may be useful.—S. N. Sen : On the dis-
tribution of air density over the globe. Thirteen
charts of " isopycnics " or lines of equal air density
are drawn depicting the density distribution at the
various levels. The air density at the 8 km. level
all over the globe is illustrated by the caart for that
level. The air density is controlled by temperature
up to a height of about 8 km. and by pressure above
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Paris.

Academy of Sri------ November 5.—.M. Albi
lialli ! Ill the (h |)resident announced
death of M. Aril 1 .rrimont, member of

section of free \' mI' i i' 1 a (. Ferric, K. Jouat
and K. Mesny ; 1 Jic aiaj lUicaiKju of the current li

photo-electric cells and its applications. The current
produced by photo-electric cells are \erv sin.dl.

the order of lo"" amperes. T' \\i

b\ the use of a three-elect rod' 1 loi

in( itia. A magnification o: is been obla.ii

w itli a lamp of the dimcnsioi. .rdinary recei^

lamp ; witli :on lamp of 50 watts wori
under loou \ , .iniplification of 10,000
obtained. A more complicated method, based
the conversion of the photo-electric current into

alternating current and transforming up, is described:

this permits of amplifications up to the order of lo*.-

J. Costantin ; Tlic Pleurotus of the blue thistle of
'

Vanoise.— 1.. Maquenne : The theory of chlorophj
synthesis. A discussion of the Boussingault-Baej
theory of chlorophyll synthesis of the carbohydrate
An alternative hypothesis is put forward in wl

'

quadrivalent lu iL^nesiuin is assumed. Carbonic
is assumed to be taken up b\- direct addition to

: X M,u; - X : t:roui)s : the assumption of the intei

mediate^ formation ot tormaldehydc is unnecessary.
.Andre Bloch : Paratactic congruences and Dupin'|
c\chd. -.M. Angelesco : The trcncratinu functions

Hermite polynomials Bore! : Remarks
the preceding coinmn J

Wolff: NoH*"

measurable en.sembles. ~.\. Gunther : .\ proh!'

of hydrodynamics.— .A. Foch : The dynamic;
similitude of an aspiration tube and its model. \

discussion of the application of aspiration tubes :

turbines, with especial consideration to the formui.e

governing the relations between models and the full-

size turbine.—Louis Breguet ; The calculation of the
weight of combustible consumed by an aeroplane
during ascent. The formuhu for the effective ranee

of an aeroplane have been worked out on the assump-
tion of horizontal flight. Modifications are intr -

duced into the Rateau equation showing the van .-

tions in petrol consumption during ascent and descent.

—C. Cheneveau and J. Callame : .A micropalmer. A
description, with di.itrram, of an instrument designe<i

for measuring tlie thickness of thin sheets or plates

of rubber or other jijastic material, with an accuracy
of o-ooi mm.— 1-. Brylinski. Michelson's cxp.'riment.

—Mile. Berlhe Perrette : .An arrangement of the

electric arc in a \aeuum allowing the spectra <<t

metals to be obtained with \cry small quantities of

material. The cathode is formed of tungsten (or

tungsten-thorium) wire, and tiic anode of a tungsten
plate in which a small ca\ ity is drilled to hold the

material. The cathode is raised to a high tem|>era-

ture by a current of 4 to 5 amperes from accumulators.
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The voltage between anode and cathode is no volts,

the whole working in a vacuum of about o-oo2 mm.
of mercury. The lines of the spectrum given by
this apparatus are very line and give high orders of

interference, and less than 0-05 gm. of material can
be taken.—N. Perrokis : Study on the stability, in

the presence of water, of a certain number of binary
mixtures. Two groups of pairs of miscible liquids

were studied : ethyl alcohol with phenyl ether,
benzene, o-cresol, phenol ; benzene, with various
alcohols. The figure determined was the quantity
of water necessary to produce two layers when added
to 100 gm. of the binary' mixture. Some results are
given in a diagram.—N. D. Zelinsky : The poly-
merisation of acetylene by contact.—B. Darder
Pericas : The tectonic of the neighbourhood of
Sineu and of Ping de Sant Onafre (Island of Majorca).

—Jules Wolff : The conditions favourable or pre-
judicial to the germination of the seeds of orchids
and to the development of the seedlings. The seeds
of the orchid can be germinated aseptically in a
rich medium, and in the absence of fungi. The
seedling can then be planted out on mycelium, and
symbiosis is established normally. The presence of
tne fungus at the commencement of the germination
is not only unnecessary', but may prove injurious to
the seedhngs.—J. Dauvergne and Mile. Weil : The
culture of plants in a sterile liquid medium. A
development of Maze method, the seeds being
supported on perforated aluminium plates.—C.
Fromageot : Assimilation in the green cells and the
structure of the protoplasm.—Lucien Daniel and
Jean Ripert : Researches on the variations of chemical
action in grafted plants.—A. Maige : The metabolism
of the sugars in the cell and amylogenesis. It results
from the experiments described that even in cells

where amylogenesis requires only a very low con-
centration in sugar, the essential phenomena of
cellular metabolism which assure the continuity
of life and growth of the living material may be
efiected at still lower concentrations.—Chavastelon
and J. Luquet : Contribution to the study of the
edaphic conditions of the pastoral associations in the
massif of Mont-Dore.—Emile F. Terroine, R. Bonnet,
and P. H. Joessel : The composition of seeds and
yield of energy in germination.—Mme. L. Randoin
and H. Simonnet : The influence of the nature and
quantity of the glucides present in a ration deprived
of factor B on the precocity of appearance of the
accidents of polyneuritis in birds. In constructing
an artificial diet for experiments on diet deficiency,
it is very important to take into account the digestive
utilisation of each of the food materials composing
the diet. The experiments give some support to the
idea that the magnitude of the factor B requirement
is not absolute but is relative and in direct relation
with the degree of utilisation of one or several elements
of a ration, and, in particular, with the quantity of
sugars assimilated.—Paul Voukassovitch : The biology
of two parasitic Hymenoptera of Pyralis of the vine.—Marc Bridel and Jean Charpentier : The bio-
chemical characterisation of galactose ir a mixture
containing galactose and arabinose. Galactose can
be detected in the presence of arabinose, by the
action of emulsin in 70 per cent, alcoholic solution.
The i!i-ethylgalactoside can be obtained in the
crystalline state, suitable for identification.—Andrd
Lwoff : A new free ciliated Infu.sorian, Stephanopogon
Mesntli. Its taxonomic importance.—Mile. M. Gau-
thier : The development of the egg and embryo of
Cyathoccphalus, a parasite of the trout.—Henri
Stassano : The double r61c of the heating plates in
apparatus for the sterilisation of liquids in continuous
circulation.

NO. 2822, VOL. I 12]

Washington, D.C.

National Academy of Sciences (Proc, Vol. 9, No. 10,

October).—L. B. Loeb : The mobilities of electrons

in air. The mobilities of electrons in air at pressures

of 41, 51-5, 60, 66-5, and 92 mm. of mercury were
measured in an ion chamber. A constant field

superposed on the actuating alternating field was
used to neutralise the field produced by the accumula-
tion of ions. Plotting mobility constant (mobility

reduced to atmospheric pressure) against critical

voltage (static voltmeter) minus retarding potential,

curves are obtained showing breaks probably due
to attachment of electrons to molecules. Expressions
are given for the mobility constants for the distance

separating the plates in the ion chamber (i-955 cm.).

—P. W. Bridgman : The thermal conductivity of

liquids. A radial flow apparatus with the liquid

between two concentric metal cylinders was used.

The inner cylinder was the source of heat, and con-
ductivities were measured at 30° C. and 75° C,
and at atmospheric pressure, 6000 kg. /cm.* and
12,000 kg. /cm.* pressures. Water and fourteen organic
liquids were used. Conductivity decreases with rise

of temperature, at atmospheric pressure, except for

water. At constant temperature, it rises with in-

creasing pressure ; at 12,000 kg. /cm.*, the increase

is from 1-5 to 2-7 fold, the more compressible liquids

showing the greater increase. The absolute con-
ductivities at 30° C. range from 0-000505 (methyl
alcohol) to 0-000265 (ethyl iodide) ; for water the
value given is 0-00144. A formula connecting the
conductivity, gas constant, velocity of sound in the
liquid, and the mean distance of separation of the
centres of the molecules of the liquid, is derived. The
high value for water is referred to its low compressi-
bility and the closeness of the centres of its molecules.

—E. S. King : (i) Photovisual magnitudes of one
hundred bright stars. The Draper 8-inch refractor

was used and Cramer Isochromatic Instantaneous
plates with a yellow filter. All the plates were taken
1-25 cm. or more outside the focus. Results for

Ao stars agree with the photometric magnitudes.
In general, the photovisual colour index is greater

than the visual or photometric index. (2) Revised
magnitudes and colour indices of the planets

[v. Nature, November 24, p. 769).—R. H. Bowen : The
origin of secretory granules. Nassonov, working on
Salamander glands, showed that early secretory

granules are associated with the Golgi apparatus of

cells and afterwards have caps or girdles of Golgi
material. These results are confirmed. It is suggested
that the acrosome of the animal sp>erm, which arises

as a vesicle in close connexion with the Golgi apparatus,
and from which the Golgi apparatus is finally separated,

is a secretory granule applied to the head of the

mature sperm, whence its substance may be released

at fertilisation. Referred to other gland cells, the
hypothesis suggests that there is direct relation

between the Golgi cells and chemical synthesis, and
in particular enzyme formation.—R. R. Huestis :

The heredity of microscopic hair characters in

Peromyscus. Two geographic races (coast- and
desert-race) of two species of deer-mouse were used.

Each coast-race differed from the corresponding
desert-race in much the same way. It is concluded
that the differences observed between contrasted
races have been evolved in the wild state, and some
at least are the effect of environment. The results

indicate Mendelian inheritance of multiple factors.

—

C. G. Abbot : Preliminary note on the variation of

the sun's visible features associated with variations

of solar radiation {v. Nature, November 17, p. 738).



Si6 NA TURE [December i, 1923

Official Publications Received.
I>«|i«rtinmit of Comoiercfi : Bunwu of HUnd«r<lii. Ucleiiltflr t'apon of

Ui» liiiriMiii of HUndnnlt, Na 475: VUlhtlltr of lUdUuit Kiionty. Bf
K. 8 tin*on •ii.l B. I'. T. Tyn«ltt i li>l, lAcmiU. Tochitoloflc
{'•|Mtni of ihn Hiirraii of 8Uo(Ui OotNtor for Wiit«r Vapor In
CloiMxl I'lp"^. tly K K. Wmv. ,.,||g, !> a87-M4. £ c«nU.

1>«I i(r«llon. BulleUti, IMS. No.

J6:
«• the N«tlvM of AlMk», By

WlllUm Jiaiiniu.ii. I'ji. 4. (Wa«Iiii.-i,,ii : (iovarntnctit PrintluK Offlc*.)
& (NtnU.

U.S. IVpnrtTTiniit nf AK'HriiIturti. Karmen' Itiilletln No. 13M; The
Yellow I

! ,. Howard. I'p. 14. (WaahlnKton

:

Uoveri
r»''l''^

; SUU-). O.ol(i^;i,al Siirvry. Mineral
I: :.-.•, ,,f ||„. Unit" I staioH m Vyn(yr>- , tro-

' Ity (i. K. IjiiiK>ilin; HLatintii-M «iih' nk.
' I'.'U. (WjiHliliiKton : Ci.M'iiiinriii I

'.• Inlertor: 1 liu;ictln
\>ea«, OeoKri] ,,• United

' i.'il MUteM ; « t Changes
111 tlirir IVrntuiy. Uy Bflwanl .M. Uuutjia*. I'j; m + J.i4 + 7 platea. 00
cenU. Hiill«tln 700 : Trlaiinulation and rriinary Travenw), lOlS-1018.
Pp. vif 914 + 2 plat«ii. 76 eeulii. Unlletin 7:tl' : Mineral Rew)urce« of
Alaska : Hnport on FrogreiiH of InveHtitfatlonn in In:!!. Uy A. II. Brookfl
and oth.'r«. Pp. vl f im» + xiv + .S plates. l>rofe*itional Pap«r 18'.'-A :

Ht>ck Formatlona in the Colorado Plateau of SoiitheaKtern UUh and
N iMi.-in ArUon-t. Hy C. K. LonKwcll. H. I). Mi«er, R. C. Moore, Kirk
li:\ r .and .Sidn-y Paifte. Pp. 23+ 10 plates. (Washington: Government
I'nntiMKOmi-e.)
l>ove Marine laboratory, Cullercoats, Northumberland. Report for

the Year ending .Iiino 30th, lti-.'3. Edit«<l by Prof. Alexander Meek.
Pp. 151+21 platen. (Cullercoats.) .U
The Koyal Technical College, (Glasgow. Annual Ke|>ort on the One

Hundr«<l and Twenty seventh Session, adopted at the Annual Meeting of
Governors held on the Ifith October 1P23. Pp. 70. (Glasgow.)
Annalen van de Sterrewacht te I^eidcn. Dcel 13, Mtuk 3 : Positions of

84 Stars near the North Pole determined with the Meridian Circle of the
Observatory in the Years 1877-188.5, under the Dirpctorate of Prof. Dr.
H. 0. van de Bande Bakhuyzen. Pp. OS. Deel 14, .Stuk 2 : Dessins de
la vole lact^ faites 4 Athines par J. !•>. Julius Schinidt dans les ann^es
1804-1876. Pn. 8+ 4 plates. (Haarlem : Joh. Enscheile en Zonen.)
Marconi's wireless Telegraph Company, LUl. Report of the Directors

and Statement of Accounts for the Year ended 3lRt December, l'.»22, to be
pre8ent«<l at the Annual General .Meeting of the Coniiwmy, to be held at
the Connaught Rooms, Great Queen Street, Kingsway, London, W.C.2,
on Monday, the 3rd December, l!t23, at 12 o'clock noon. Pp. 12. (London

:

Mansonl House, Strand.)

Diary of Societies.

SATURDAY, Decbmber 1.

Gilbert White Fellowship (at 6 Queen Square, W.C.I), at 8.—F. R. a
Balfour : Trees and Flowers of the North-West Pacilic Coast.

MONDAY, December S.

Royal IxsTiruTioN, at 5.—General Meeting.
Society or Knoimeers, Inc. (at Geological Society), at 5.30.—J. W
Gordon : Railway Sun-eying by Photography.

Royal .Socikty ok Medicine, at 6.80.-I)r. Strandberg : Treatment of
Tuberculosis of the Nose and Throat by Finsen Light Baths : Results.

INSTITUTION OF ELECTRICAL Endineers, at 6.—C. M. R. Balbi and others:
Discussion on Electrical Apparatus for the Deaf.

Aristotelian SociKTV(at University of London Club), at 8.—Dr. Dorothy
Wrinch-Nicholson : Some AspecU of Scientific Method.

ROVAL Society or Arts, at 8.—Prof. A. F. Barker : Recent Progress
in the Wool Industries (Cantor Lecture) (1).

Institction or the Rubber Industry (London Section) (at Engineers'
Club, Coventry Street), at 8.-M^jor V. Lefebure : Accelerators.

SocirrY or Chemical Industry (London Section) (at CHiemical SocietyX

1 t"^
'*^"®" Howe: The Use and Preservation of Building Stone.—

J. J. Fox and T. W. Harrison : The Chemical Aspects of Building-Stone

^°J^^ Oko«Raphical Society (at .fioUan Hall), at 8.30.—Sir Charles
Bell : A ^ ear in Lhasa.

^r*B ^'^*^ **" M'^'*''^''"' (Tropical Diseases and Parasitology Section),

S. .. VTT*'''
Leonard Rogers and others : Discussion on Sprue and

Coeliac Disease.

TUESDAY, December 4.

Institution or Civil Engineers, at t5.

Institote or Marine Enoineers, Inc., at 6.30. — J. H. Anderson:
SponUneous Ignition of Coal.

Royal Photographic Society or Great Britain, at 7.-H. Dennis
Ijylor : The Future of the Cinema ; and Photography as an Extension
of Vision. (Annual Traill-Taylor Memorial Lecture.)

ROYAL Anthropological Institute, at 8.15.-H. Balfour: Observations
on the Technology of the Nagas of Eastern Assam.

R6NTOEK Society (at British Institute of Radiology. 32 Weibeck Street),
at 8.15.— Dr. L. G. Heilbron : Modem Radiographlcal Technique.

WEDNESDAY, December 5.

Geological Society or London, at 6.30.—D. J. Farquhareon : The
Ueolc«y of Southern Guernsey.—C. W. Osman : The Geology of the
Northern Border of Dartmoor, between Whiddon Down and Butterdon
l>own.

Royal Mociktt or Mboicwk (BanMrriiaetioaXatfi.M.—PaUioloKtcal und
Clinical MmUds-

ImmrvTioK or Blbctmcal Buoiimaa (WlraUta Saetioo), at fl.-l. ii.

Turner : The Itelatlon between DampiBS and 8pMd in Wlrrir.*
Kereptton.

IxsriTt-Tioii or tl> VicimLATutoBiwnmM. Inc. (at r
Club), at 7. -A : VaeiuuBUmm BMrttaf.

Royal Microkoi y (Btotoglwi Strtlw), rtT.W.
Society or Pun: i ard oraSB AJiAi.rTi<

»

Chemical Socl< < TOma: OrrsUUliM Bri
Oil. M M >*n<,> ilea for StaadanllaaUoa.' :

Not' iiiKiioii or I hrriinium.— R. L. Andrew
«' •oA In Cream of Tartar.

RovAi > Abts, atS.— Dr. A. W. Hill: The W'
Botanic tinni'iis, Kew.

BrroHOLOoicAL Society or Lobdov, at S.

THDHSDA Y, DrxeMBia «.

Royal Sooiktt, at 4.80.—E. G. T. Lldf!"!! anri Hfr Charlea Sh«*TTtnptr!n

Recruitment Ty|»e of Ri>flexe«.

-

Movements of the Latero-Frontal '

rni.t rn f(rV .,i,,'v: V. H. WIrk'!
R.-la ^

i

V. I

Cli.r

Chai i,:.;. - oil II mill I : J. A.
Campbell: Ojncernii.,- 'loniupoo
the Pulse Rate and ' 'ray : The
Mechnnism of Ciliary MovitiaunU IV. '1. ivlty

to Oxygen Consumption.
Royal So<;irrY or Medicine, at 5. 3<i .S : ^tloo

and Circulation in Plants.
Newoomen Sociirrv (Annual Gene 'ton

Hall), at 5.30.— I. B. Hart : The \>.

Child-Study Society (at Royal Saniury liii.iiluie>, at <;.— L. llr<x>k»

:

The Beginnings of Geographical Teaching.
Chemical Society, at 8.— C. K. Ingold : The Additive Formation of

Four-inembere<l rings. Part III. A .System of Nomenclature for

Heterocyclic Four-membered Rings and the Fonoatioo and PropertiM
of some Derivatives of 3-Methylenedl-Imineoxide.—H. J. H. S.-iii.! »r. 1

E. J. Weeks: The Dependence of Polarisation-Overvoltage '

and Hydrogen Ion Concentration. Part I. Polarisation-i

of an Antimony Catho<le in Aqueous Alkaline Solution. ...

Stereoisomerism and Local Anesthetic Action in the ^-Bocame oi. ;

Resolution of fi- and lso-0-Eucaine. — A. Ore«n : 0-Alixann. \-.

Isomeric Form of Alizarin.— O. L. Brady and F. P. Dunn • '>'•

merism of the Oximes. Part XV. Tlie Supposed Fourth Be:

—W. E. Garner and F. C. Randall: The Alternation in tl

Crystallisation of the Normal Monobasic Fatty Acids.

FRIDAY, December 7.

Royal Society or Arts (Indian Section), at 4.30.—W. Foster : The
Archives of the Honourable East India Company (Sir George Birdwood
Memorial Lecture).

Royal Astronomical Society, at 5.—Geophysical Disctusion : Gni
Deflections in Great Britain and the Oeoid. Chairman, CoL K ^l

Jack. Opener, Sir C. F. Close. Other speakers, H. L. P. Jolly. A i;

Hinks, Col. H. L. Crosthwait, Dr. J. W. Bvans, and Capt. G. T. M<-( >

Royal (Jolleoe or Surgeons or England, at 5.—Sir Arthur K'.'..:

The Life and Times of William Clifl, First Ojnservator (Thomas
Vlcary Lecture).

Philological Society (at University College), at 8.—C. R. Bnock

:

Euphratean Origin of Man, I^anguage, and pTace-Xames.
Royal Society or Medicine (Surgery, Ophthalmology, Otology,
Laryngology, Odontology, and Anspsthetics 8ectioDS),>t 8.30.- Dr. P.
Watson-Williams and others : Discussion on The Ck>mpaTative Value of

Cocaine Substitutes.

PUBLIC LECTURES.

SATURDAY, December 1.

HoKNiifAN Museum (Forest Hill), at 3.80. — H. N. MiUigan : The
Natural History of Dragons.

Birkbeck College, at 6.— Dr. F. H. Hayward : Celebration of The
Geologist.

MONDA Y, December 8.

London Hospital Medical College, at 4.16.—Dr. Gordon Holmes:
Some Symptoms of Cerebral Irritation (Schorstein Memorial Lecture).

TUESDA Y, December 4.

King's Collkoe, at 5.30.-Miss Hilda D. Oakeley : The RooU of Early
Greek Philosophy: (2) Scientitic.

WEDNESDAY, December 5.

University College, at 5.80.—W. C. B. Sayers: Libraiy Claaaiflcation

in Modem Life.

THURSDAY, Deckmbbb «.

King's College, at 5.80.-Dr. A. R Pastor: Spain and Bnrope (League
of Nations Union Lecture).

FRIDAY, December 7.

Ukiversity Oollsok, at 5.15.—Prof. Karl Pearson : Eugenics.

SA TURDA Y, December 8.

Horn Iman Museum (Forest HiUX at 8.80.— Dr. B. U. Delf : Sunlight

'

and Life.
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Research Professorships.

'^r^HIS year's anniversary meeting of the Royal

X Society, an account of which is given elsewhere

in the present issue of Nature, was the first since

Sir Alfred Yarrow made his munificent gift of ioo,oooZ.

to the Society in February last, " to mark my sense

of the value of research to the community." The

meeting was, therefore, appropriately devoted in the

main to an account by the president, Sir Charles

Sherrington, of the purposes to which this and other

large benefactions are to be used. The essential aim

of the Society is the creation of new knowledge by

scientific inquiry, and the new professorships which

have been founded through recent gifts will promote

and facilitate this intention.

Lord Justice Warrington, in proposing the toast of

the Royal Society at the anniversary dinner at the

Hotel Victoria, drew a parallel between the proceedings

in a court of law and those in a laboratory of science.

In both cases evidence is elicited with the object of

arriving at a correct judgment upon it, and endeavours

are made by cross-examination to test the truth of the

testimony given. The suggestion that it is much easier

to get truthful response by appropriate stimulus in

Nature than it is from human witnesses is, however,

one to which scientific investigators may hesitate to

subscribe. Nature can never be trusted to give a

direct answer to a question if she can avoid it, and

will deceive the inquirer if she can. Also, while the

laws of civil life can be broken, there must be no

exception to a law of Nature, which is simply a descrip-

tion of certain relationships expressed in words or in

mathematical terms. When observations prove such

a relationship to be incorrect, then the law has to be

modified or abandoned to take the new facts into

consideration. Moreover, while in civil law precedent

is all-powerful, in science it counts, or should count, for

nothing.

The motto of the Royal Society, Nullius in verba,

adapted from Horace's Nullius addictus iurare in verba

magistra—not bound to swear to the words of any

master—is an expression of the revolt against authority

which was in the ascendant when the Society was

founded. Long before the reaction against the Aris-

totelian method and doctrine which Francis Bacon

represented with such virulence and bitterness, Roger

Bacon had claimed for himself and his contemporaries

the liberty of independent inquiry. At the Renaissance,

impatience with the constant appeal to the authority

of Aristotle was widespread among all who were fore-

most in the revival either of science or of letters, and

what Francis Bacon did in his " Novum Organum "
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was to embody prevailing views and propound a new

philosophy.

In his " New Atlantis," Barx)n planned a palace of

invention, a great temple of science, where the pursuit

of nntuml knowledge in all its branches was to be

organised on principles of the highest efficiency. His

Solomon's House was regarded as a prophetic scheme

of the Royal Society, and the story of it as a vision of

the practical results to ht anticipated from diligent

and systematic study of Nature. By the establish-

ment of research professorships the Society is directly

creating a body of experimenters on this design, which

was that originally conceived for it, in addition to being

" the Store-House of Natural Philosophy."

When a research professor is already associated with

a university or other teaching institution, the appoint-

ment will mean that the professor will be relieved of

his lectures and other duties of instruction of students.

The amount of time which this work and participation

in administrative affairs demand differs in different

centres, but in most cases it leaves little opportunity

for sustained attention to research problems. Prof.

Alfred Fowler, who has been appointed to one of the

Yarrow research fellowships, is professor of astrophysics

at the Imperial College of Science and Technology,

London ; and though he has not perhaps been so

overwhelmed with instructional responsibilities as are

many professors in provincial universities, yet much of

his time has had to be given to them, and the time

left for his experimental investigations has been

correspondingly limited.

Prof. Fowler's main contributions to astronomical

physics are described in Sir Charles Sherrington's

presidential address. The modem phase of his work

may be said to have begun in the year 1912, when he

succeeded in obtaining, from a tube containing helium

and hydrogen, certain series of lines, some of which had

previously been observed only in the spectra of a few

stars or had been predicted on theoretical grounds as

forming part of the spectrum of hydrogen. Shortly

afterwards, Bohr published his now famous theory of

the origin of spectra, in the light of which the series

detected by Fowler were seen to be due to helium, and

with this discovery began the close association between

the experimental work of Fowler and the theoretical

work of Bohr which has led to such remarkable advances

in recent years.

In the Bakerian Lecture of 19 14, Fowler showed

that the enhanced lines of the alkaline earth metals

formed series precisely similar to those of the " arc
"

lines, except that the series constant had four times

its normal value. According to Bohr's theor>', this

meant that the enhanced lines were produced by
atoms which had lost one electron, and the generalisa-
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tion at once followed that the atoms of any elet;

which had lost one electron would )'ield scries ha\

4X in place of the Rydl)erg constant, N. Gut;

the process still further, Fowler has recently sb

that the spectrum of silicon contains series char:

by a constant 16N, indicating the exisiin( « of i

atoms which have lost three electron

A great deal of Prof. Fowler's time in l-m. di •,

to the training of research .student >, who>'

testifies to the encouragement and help th'

received from him. Curtis's determination ot tht

Rydberg constant for hydrogen, and Catalan's re-

markable paper on the spectrum of manganese, i

be mentioned as two of many examples of work

this kind. It is a matter for regret that hi«;

appointment entails the cessation of tL

and interesting courses of lectures from wlu' n >tu<;

of the Royal College of Science have benefited for n

than twenty years, but there is no doubt that the _

to science resulting from his larger opportunities ,1

research work will be immense.

Major Taylor has not occupied a professorial cL

but he is lecturer in mathematics at Trinity Colli

Cambridge, and will continue his work there as 1'.

Fowler will at the Royal College of Science. The new

professors may take part in instruction, or not, but no

work of this kind is to be undertaken if it should

prevent them from giving the best of their energies to

research. The holders of the Yarrow research professor-

ships are to devote their whole time to research : i

mathematical, physical, chemical, or engineering scieii'

.

The professorships are similar to the Foulerton medical

research professorship of 1400/. or more per annum, ami

may be compared with the Foulerton medical resear. h

studentship of 700/. per annum, the Sorby researi h

fellowship of 600/. per annum, and the Beit memorial

senior medical research fellowships of 600/. per annum.

Particulars of these are given in the Yearbook of the

Universities of the Empire (Appendix XXIV.). It may

be of interest in connexion with these endowments to

mention that there are a few similar foundations in the

United States, notably the Heckscher Research Founda-

tion, established in 1920 in Cornell University. *' .\>

research in America," said the founder, "suffers

from the exhaustion of professors by teaching and

other duties, it is my desire that professors and in-

structors . . . shall ... for such periods of time as

the university authorities may prescribe, be Iiberat(.<l

partially or wholly from those duties," etc. ; for tlu-

present the income is not to be used for permanent

research professorships. Senator Vilas likewise Ix-

queathed to the University of Wisconsin money lor

creating ten chairs of pure research without routine

work, in which the salaries (10,000 dollars) would attract
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men of worth. The experiences of Johns Hopkins and

(lark Universities, both of which were intended to be

institutions for original scientific research, have shown

the great difficulties that stand in the way of establish-

in lt independently of the state a university which shall

1 M' exclusively a school of advanced studies.

In Canada, Queen's University of Kingston, Ontario,

lias a Chown science research chair (in physics or

( hemistry), which was recently vacated by Dr. A. L.

1 1 ughes on his acceptance of a chair of physics in the

diversity of Washington, St. Louis ; and in con-

ixion with the University of Alberta two " research

professors " have been employed under the direction

of an Industrial Research Council, of which the Premier

of the Province was chairman, their fields of investiga-

tion being fuels and road materials. In Australia, the

University of Queensland has lately established a

research professorship of medical psychology.

In deciding that for the present the income is not to

be used for permanent research professorships, the

Heckscher trustees may have been influenced by criti-

cisms which have been directed against the Carnegie

Institution of Washington on account of their heavy

budget for permanent establishments, which seems not

altogether consistent with the original idea of the

founder—to discover exceptionally endowed men in

various specialities and give them for the time being

the broadest facilities for accomplishing more or less

definite pieces of work. It is their immunity from the

risk of becoming overweighted with fixed establishment

charges that contributes so largely to the success of

foundations like the Mellon Institute, where research

is organised on a " job " or contract system, the problem

being set by a person or firm interested in its solu-

tion, the scientific worker being found and engaged,

ai hoc, by the Institute, and a " fellowship " being

assigned for a definite period fixed with reference to the

probable duration of the research ; in many cases the

fellow is promised a " bonus " (which has in some cases

reached io,ooo dollars) or a percentage on the industrial

exploitation of the process studied.

All these research foundations differ, however, from

those now established by the Royal Society inasmuch

as they are associated with particular institutions. In

the Society's scheme, there is perfect freedom as to the

place of research, and the main intention is to give an

investigator of proved worth the means to continue his

explorations of the field of Nature undisturbed by

other duties, and with his eye always towards the light.

We welcome the generous recognition thus given to

research as a profession, and believe that the action

described by Sir Charles Sherrington marks the begin-

ning of an important epoch in the history of the Royal

Society.
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Electronic Theories for Chemists.

(i) The Electron in Chemistry: being Five Lectures

delivered at the Franklin Institute, Philadelphia. By

Sir J. J. Thomson. Pp. v + i44- (Philadelphia:

The Franklin Institute, 1923.) 1.75 dollars.

(2) Valence, and the Structure of Atoms and Molecules.

By Prof. G. N. Lewis. (American Chemical Society

Monograph Series.) Pp. 172. (New York : The

Chemical Catalog Co., Inc., 1923.) 3 dollars.

(i) QIR JOSEPH THOMSON'S book contains the

O substance of five lectures which were de-

livered so recently as April of the present year. The

reviewer believes that it was dedicated to chemists

and has read it in that light, for in no other can he

pretend to see.

As is well known, the author does not subscribe to

all the newer physical doctrines and is hopeful of

founding a theory of the atom with the aid of less

revolutionary postulates. Starting from the concep-

tion of the atom as a massive, positively electrified

centre surrounded by electrons, Sir Joseph Thomson

begins by admitting that the properties of the atom

require the introduction of some principle not recog-

nised in the older physics. This principle he supposes

to affect the law of force between the nucleus of the

atom and the electrons in such a way that at a certain

distance the force changes from attraction to repulsion.

The introduction of a new term into the expression of

the usual inverse square law gives the required result,

albeit somewhat indifferently well, and the correspond-

ing stability of various electrically neutral systems

composed of electrons, apparently stationary, can be

worked out. The now familiar octet emerges naturally

enough from such considerations, but the origin of the

pair of electrons which form the " shell " of the helium

atom and the K layer of heavier elements is left

obscure, nor is it at once evident why the octets of the

inert gases are relatively so extremely stable.

If no more than an adumbration of the periodic

system is to be seen in the somewhat tentative theory

which the author here proposes, this fact should not

be allowed to weigh too heavily against it, lest hereafter

it may prove that other theories have sacrificed too

much in order to retain a predetermined outward form.

In chapter ii. th(i combination of atoms by means

of one, two, or more electrons is considered, and it is

explained why lithium, beryllium, boron, and carbon

are solids whilst oxygen, fluorine, and neon are gases,

and why, for example, the study of the mode of scatter-

ing of polarised light by gases furnishes evidence that

the molecule cif oxvLjcn is more elongated than that of,

say, hydrdijcn. C.iiclul readers. li(i\vc\'er. will note

that nitrogen does not tit into the picture, and will
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suspect that Sir Joseph Thonwm has abandoned an

earlier intention of assigning to the molecule of this

element a confiirtiration not unlike that of the atom of

an inert gas.

The method 01 posilivi- ray analysis, whi( h originally

we owe to the author's giiiius, lias given many results

which scarcely admit of misinterpretation, a virtue

not always conspicuous in the conclusions derived from

other metliods of investigation of atoms and molecules.

Chemists will therefore turn eagerly to those pages

in which Sir Joseph Thomson explains how positive

i.i\> throw light upon the chemical propcrtii > ct the

elements.

Highly interesting and suggestive, too, are those

sections of the work which treat of polar molecules

and their importance in connexion with chemical re-

activity, as, for example, the explosiveness of certain

gas mixtures and the inertness of certain carefully

dried systems such as those included in the classical

experiments of H. B. Dixon and of H. B. Baker. These

ideas on polarity are extended to explain electrolytic

dissociation in solutions, the formation of the double

layer, and the principle of the Armstrong hydroelectric

machine, to mention only a few applications.

The conditions which give rise to the development

of electrical polarity in a molecule are treated from an

elementar)- point of view, and the principles are used

to explain the varying acidness of hydroxylic com-

pounds and substitution in hydrocarbons and their

halogen derivatives.

Residual affinity, active molecules, Werner's co-

ordination numbers, production of light during chemical

change, magnetic characters of elements and com-

pounds, and of oxygen in particular, are also considered.

Nor does Sir Joseph Thomson omit discussion of Thiele's

theory of conjugation and related questions ; but the

applications of his views to organic chemistry have

undergone some modification since the book was

written, as comparison with his recent contribution

to the Philosophical Magazine will show.

The electronic theory of solids occupies the last

chapter of the work, and as this involves the treatment

of crystal structure, compressibilities of metals and

other elements, surface tension, intermetallic com-

pounds and mixed crystals, it will make a special appeal

to chemists and metallurgists who can think in three

dimensions, and there is much of interest for others.

The text is freely interspersed with mathematical

symbols, but there is little that cannot be compre-

hended by those who have a knowledge of algebra and
elementar\- physics. Chemists owe to Sir Joseph
Thomson grateful thanks for a work which illuminates

many of the dark comers of their science with the glow
of his rich knowledge and experience.
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(3) The current of orthodox opinion on electror

theories of valency has changed its course so of

that the permanence of any one aspect of the 8ubj<

cannot be assumed. Nevertlielcss, the adjective

" ephemeral," which Prof. Lewis suggests in i

to his monograph as a whole, should properly l><

only to the latter half of the work. The earlier cIm;.

ters, which deal with the pageant of discoveries and

ideas which led up to the present position of our

knowledge of the atom, could scarcely be bettered as an

initiation to the subject, and are distinguished by an

ingenious arrangement of the material and by the

graphic way in which it is descrilx^d.

Beginning with Dalton's conceptions of the .i.^. wi,-

tinuity of matter, the author leads, by several con-

verging paths in turn, to the ionic dissociation thcor .

.

to the discovery by J. J. Thomson of the electron, and

to the electronic conception of the atom. The ideas

of Abegg, Thomson, Kossel, and others in relation to

the octet theory are explained, while an interesting

reproduction of some of his own lecture notes of 1902

throws light on the embryology' of the cubic atom.

Later in the book, Ramsay is credited with the first

idea of electrons shared by two atoms (1908). Stark >

conception of valency electrons attracting simultan< -

ously the positive parts of two different atoms is gi\

m

great prominence and illustrated with four diagrams.

Parson and Kossel are not forgotten in this connexion

.

and the author generously makes out the best case 1 "r

every possible claimant to a share in the development

of the notion of co-valency.

The history of the Bohr atom is also expounded in lii

introductory chapters, and thus spectral series, radiant

heat, specific heats at low temperatures, Planck's os< il-

lators, the quantum theory-, and Einstein's photoelectric

equation come forward in turn for exposition, tl a

significance of each being made clear. Bohr's theor\

of the hydrogen atom and some of its more striking'

applications to the theory of emission and X-ra\

spectra, ionisation and resonance potentials, are ex-

plained in a simple way.

Werner's theory of co-ordinated comfK)unds, or at

least that part of it now accepted as a permanently

useful generalisation, might with advantage have been

included in these earlier chapters, lea\nng its inter-

pretation in terms of the electronic theories to be dealt

with in the later and highly controversial sections of

the work, where Prof, Lewis develops his own \'iews

with the aid of numerous applications both in organic

and inorganic chemistry. Some of the electronic for-

mulae suggested are already well-known and provision-

ally accepted ; others, including many which are novel.

will be received with var^-ing grades of satisfaction.

As was to be expected, the electron duplet is in this
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book vested with an importance which eclipses that of

the octet itself. The author dislikes odd numbers of

electrons, and regards molecules such as that of the

highly stable and colourless nitric oxide, with fifteen

electrons, as obstructionists, like the single player and

the three-ball match on the golf links. In this attitude

he represents at present a considerable majority of

physical chemists ; but although this helps to keep

speculation within bounds, there are nevertheless some

who still feel that they derive advantage from practising

in fields where these recalcitrant molecules appear as

examples of reactive combinations and not as exceptions

to any rule.

The author reconciles Bohr's theory with his own by

assuming that the fixed position assigned by him to

each electron in the atom represents the average posi-

tion of the electron in its orbit. This interpretation,

however, appears to the reviewer to be an arbitrary

one which later on may prove untenable, and which

necessarily brings into prominence the magnetic

phenomena associated with the movement of the

electron. However that may be, the device obviously

clears the way for a classification of the elements based

on Bohr's system, but always, in the hands of Prof.

Lewis, with full acknowledgment to the sources of

inspiration.

Where Sir Joseph Thomson relies mainly on forces

of the electrostatic type, Prof. Lewis holds that " such

forces are responsible neither for the fundamental

arrangement of the electrons within the molecules nor

for the bonds which hold the atoms together." In the

present work, consequently, magnetic moments assume

directive or causative functions corresponding with

those attributed to electrical moments in the preceding

work ; it naturally follows that ionisation and numerous

reactions which " verge on the ionic type " become not

merely limiting cases, but, like molecules containing an

odd number of electrons, definite exceptions to the

system.

Considerable space is devoted to co-ordination,

bivalent hydrogen, ionisation, and strengths of acids

and bases. There is much here which is suggestive;

but when, for example, Prof. Lewis (p. 107) quotes

an opinion that " an aqueous solution of hydro-

chloric acid would have the properties of a weak

acid if it were not for the formation of this hydronium

chloride," he is not helpful, for this applies only to

the conductivity of the solution and not to its

"acidness."

A number of problems of special interest to the

organic chemist are touched on, including conjugation,

partial valencies, and tautomerism. Huggins's theory

(1922) of the electronic structure of benzene, which

closely resembles that suggested independently by
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R. Robinson, in a discussion at the Chemical Society

early in the same year, is cautiously commended.

The last chapter, which deals very broadly with the

discontinuity of physico-chemical processes, photo-

chemical reactions, colour, and with the future of the

quantum theory, displays the prepossessing features of

the early sections of the work, which is eminently

readable throughout.

The printers and publishers have ably supported the

authors of these two works in producing attractive

monographs. There appear to be very few errors or

omissions. In Sir Joseph Thomson's book, on p. 41,

line 26, for " electrons " read " atoms," and on p. 135,

line 14 from the bottom, for " proposition " read

" proportion "
; in Prof. Lewis's book, two dots have

inadvertently been omitted from the formula for

butadiene on p. 91. A. L.

Bruce of the Scotia.

A Naturalist at the Poles : the Life, Work, and Voyages

of Dr. W. S. Bruce, the Polar Explorer. By Dr. R. N.

Rudmose Brown. With Five Chapters by W. G.

Bum Murdoch. Pp. 316 + 25 plates -i- 3 maps.

(London : Seeley, Service and Co., Ltd., 1923.)

255-. net.

MR. RUDYARD KIPLING'S recent rectorial

address on " Independence " gave general ex-

pression to the problem of those who in thought or

action set themselves against the domination of " the

Tribe," and here in the Life of Dr. W. S. Bruce we have

an example of the career of one who did so. From this

point of view, it might be wished that Dr. Rudmose
Brown had been led to estimate in how far the " iron

ration " on which Bruce relied was fitted to sustain him
in his efforts to attain his ideals by his own exertions.

Such a life, analysed with full knowledge of tempera-

ment, equipment, ambitions, and achievements, might

bring enlightenment, help, and warning to others who
are setting out on a scientific career. Yet the author

was perhaps wiser not to make his biograpln a ( rilical

estimate of character. He has given an honest at count

of the work of a strenuous life in that spirit of sym-

pathetic friendliness which Bruce inspired in all who
knew him. From the facts set out in the narrative

portion, read in the light of the two fine concluding

chapters, " Ambitions and Dreams " and " The Man
and his Work," the reader will not find it difficult to

build up for himself an appreciation of the naturalist-

explorer who differed in so many ways from the popular

conception of a polar leader.

Bruce, when he first came to Edinburgh as a youth of

seventeen, was a gentle, pathetic, lovable fellow full

of vague visions and fine ideals, and no one suspected

Z I
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that his shy, compliant nature was capable of holding

on with the soft and flexible tenacity of a Chiton to any

scheme on which his heart was set. Love of natural

history was his dominant characteristic, and it drew

him to the field and seashore rather than to the class-

room. He completed no course of formal study and

took no degree, remaining to the end an observer,

collector, and organiser ratlxr than a -^v^tcmatic or

specialised man of scieni

In a fascinating group ul ft;ur inirudu* lory chapters

and one of " Further Recollections," his old friend and

companion, Mr. W. G. Bum Murdoch, reveals Bruce's

early environment in Edinburgh, where he responded

both to the magical stimulus of Prof. Patrick Geddes in

science and to the emotional Celtic patriotism then

pervading the University Hall where he lived. These

chapters also describe the voyage on the Balaena to

the Weddell Sea in 1892-3, when the spell of the polar

regions fell on a mind which never after escaped its

influence. After an account of the part Bruce played

in the Jackson-Harmsvvorth Expedition to Franz

Josef Land and in other private Arctic voyages. Dr.

Rudmose Brown deals, with fuller knowledge than any

one else possesses, with the origin, progress, and results

of the Scottish National Antarctic Expedition to the

Weddell Sea in 1902-4.

The solid results of the voyage of the Scotia entitle

Bruce to a high place as an Antarctic explorer, though

at the time he was rather overshadowed by the fame

of the Discovery. The inception of the Scotia Expedi-

tion was his own, the funds for it were contributed by

friends in response to his personal appeal ; the plan of

the cruise and the work done were original, dictated not

by any external authority but by his own foresight

and the chances which presented themselves in that

region of unexpected obstacles and opportunities.

How he looked on his assistants is shown by one of the

too rare extracts from Bruce's diary on the Scotia

(p. 148):

*' I would like them to regard the ship as their

university, as their alma mater in the highest possible

sense, where they will be able to study the phenomena
of Nature, without bias, from Nature itself ; and learn

that they, as well as their fellows, have many short-

comings. I am here as leader rather than commander,
in order to guide the work of others, so that the aggre-

gate may be of the greatest possible value to science and
the world."

Bruce's pertinacity secured the finest series of deep-

sea soundings ever made in the far south, and numerous

hauls of the dredge, trawl, and fish-traps in deeper

Antarctic waters than any other expedition has investi-

gated. The discover}' of Coats Lan^ was scarcely

noticed by the public, for though it was a geographical

result of the first order, Bruce's indifference to non-
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scientific opinion led him to make little of it in €>>'.<>-

parison with his oceanographical work, which interest-

i

the newspaper reader very little. The most perman< i

outcome of the Scotia Expedition is the meteorologi< a!

station established on Laurie Island (61® S.). "•» ; 1

after being organised and kept up for a year

R. C. Mossman, was taken over and maintains

Argentine Government.

Though his later years were to some extent

by a sense of grievance with the tardy an-

assistance rendered by his own Govern

;

continued to carry on by himself work whi<

have taxed the resources of a well-endowed

institution, but he escaped at frequf-nt int'

solace himself in Spitsbergen solitu

the Scottish Oceanographical Laboraii>ry, nc (M>Mii(ri

and distributed the abundant collections of 'the Scotia,

and made considerable way with the publication

the scientific results of the expedition. Of his strug-!' -

in this effort Dr. Rudmose Brown says (p. 252) :

" Bruce strained his own scanty means to breakini:-

point to keep the publications going. The proietiU

of lectures, articles and sale of bird skins and ei,..^

were all devoted to the same cause. He had a hani

struggle to keep his laboratory open and meet the

printing accounts, yet he insisted that all the results

should be adequately dealt with and fully illustrated.

The one contingency he resisted was the abandonment
of his laboratory and his publications. Poverty he

was ready to face and did face : only his most intimate

friends at the time knew of his struggles. Throucrh

all those days he never lost hope. . . . But all li!>

schemes were for the advancement of science ; 1 i>

own interests counted not at all."

Bruce had no expensive tastes or impulses, and only

cared for money to enable him to carr\' on his work :

to this his personal life was entirely subordinate!.

In the end he attained to recognition as the bi-t

authority in Great Britain on practical oceanograj)li>

and polar natural history ; all the more is it deploraMr

that his oceanographical laboratory was broken up

in his lifetime, and the collections, in gathering which

he had spent his life, dispersed, albeit within the

bounds of his beloved Scotland.

Hugh Robert Mill.

Mendelian Inheritance and Eugenics.

Heredity and Eugenics. By Prof. R. Ruggles Gatrs.

Pp. xiii + 288. (London: Constable an r' '"• '<'

1923.) 2is. net.

IN the space of some 250 pages of well-produ<\ i

matter, Prof. Gates has devoted himself to an

examination of the known facts of human inheritani l.

with special reference to Mendelian inheritanrc.

According to the preface, a compelling interest in
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eugenics and a conviction that statesmen and law-

makers alike have failed to realise how fully any in-

telligent attempt to improve the conditions and

qualities of the human race must be founded on a

knowledge of the manner in which qualities arise, are

inherited, maintained or lost, have driven the author

to glean from many sources. Thus he has been able

to assemble in the present volume a crowded record

of observations on the physical and mental characters

of man, the results of the blending of races, the

problems of population, and other aspects of eugenics,

the main practice of which appears to be the production

in the human frame of ready remedies for the evils of

our social systems.

A general list of works bearing more or less directly

on the infant subject of eugenics, and a bibliography

of papers which have largely contributed to the matter

of the text, complete the volume, and provide both

ample reference for the general reader who would probe

more deeply into recorded facts and opinions, and proof

of the lively interest which has grown within the last

two decades in Nature's laws which make or mar man's

prospects from birth.

To maintain a well-bom race is a natural aspiration

involving no necessarily clear conception of the acme

of human development of qualities either physical or

mental ; for although we cling to a vague ideal of a

healthy mind in a healthy body and define more or less

clearly the standards whereby we judge our fellow-

creatures, there is no guarantee from the long pages of

descent that the standards of human well-being for

which we strive have kept in motion and in strength

the main stream of human life.

It is well to realise how temporary are our aims, and

that, in the practice of eugenics, our purposes are

moulded more by our social systems than by a wide

knowledge of whence man came and how, and of

whither he is going and why, in the inexorable drifts

of countless generations. To render better the span

o f life for our descendants is indeed a noble aim, the

^Bblisation of which must be based on a study of great

^^bal trends rather than on the application by one

|^m:ial cast to another of a knowledge of chromosomes,

\-linked inheritance, or the incidence of feeble-

iiindedness and colour-blindness. For man has come
down the ages for good or ill by paths which neither

knowledge of inheritance nor a man-formed scheme

1 eugenics could have controlled effectively, and so he

will go, despite our best endeavours, by the ceaseless

drive of world-forces which eugenic practice can never

mould to our will.

Much space is devoted in the text of the present

\olume to such topics as stature, eye-colour, hair-

distribution, brachydactyly, and cataract, and to the
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occurrence of feeble-mindedness among the destitute,

musical aptitude, and the limits within which characters

of a parent persist in the offspring. But on the vital

questions which are ever before us of the origin and

meaning of any single character which declares itself

in a life-span with a fate to be sealed in descent, there

is silence. It is well that this should be fully realised,

for it marks much of the current literature on eugenics,

and stamps it as a speculation in futures of which we

know nothing for lack of knowledge of the past. For

Mendelian inheritance, on which eugenic practice so

fully rests in its quest for the betterment of the human

race, is little more than an elaborate distributing agency

which deals in complex characters of unknown origin

for which the future is obscure.

The book is well written and adequately illustrated :

it will serve admirably as a guide to those who seek

an honest statement of the present position of the

principles on which the practice of eugenics is being

built to-day. J. McL. T.

Our Bookshelf.

Ultraviolet Radiation: its Properties, Production,

Measurement, and Applications. By M. Luckiesh.

Pp. xi + 258 + 12 plates. (London: Crosby Lock-

wood and Son, 1923.) 215. net.

When Scheele in 1777 projected the visible spectrum

upon silver chloride, he was on the verge of discover-

ing ultraviolet radiation, but it escaped his attention.

Ritter in 1801 noted the effect on silver chloride of

what proved to be this new type of radiation. This

was the starting-point of a series of discoveries of photo-

chemical effects made in the early part of the nine-

teenth century. The limit of transparency of ordinary

glass is in general at about 340 millimicrons. Quartz

crystals were found to be transparent as far as 185

millimicrons. Instruments employing quartz made it

possible to extend the ultraviolet spectrum greatly, and

by using fluorite Sclumiann extended the explored

region from 200 to 120 millimicrons. Lyman placed the

light source in an exhausted spectrograph chamber, and

by employing a reflection grating was able to extend the

known spectrum to about 50 millimicrons. Recently,

Millikan has spanned the gap between these short

ultraviolet rays and X-rays.

A detailed account of the experimental work that

has been done on the subject of ultraviolet radiation is

provided in a recent work by Mr. M. Luckiesh of the

Nela research laboratories. The author states that his

aim is to present authentic data of such scope as to be

useful to those who are interested in the subject.

Theory has purposely been subordinated to experi-

mental facts because the latter are not affected by tlie

inevitable changes in theory. The result of his labours

is to furnish a storehouse of information which will be

of service to the chemist, the physicist, the engineer, the

biologist, the ophthalmologist, and the physician, for to

each this form of energy is of practical value.

After a short introduction and an account of the
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ultraviolet light in solar radiation, the subject of trans-

jMirencyof puses, liquids. solids and, in |)artitrular,Klas»e8,

IS discussed in detail. Then follow im|X)rtant chapters

on the reflection and produ<tion of ultraviolet radiation,

in which the many sources now available are described

and (ompared. After describing the dete<tion and

measurement of the rays, the author discusses their

effect upon living matter and various photochemical

actions. Although the reader would have In-en grateful

in some places for a more critical discussion, he must

feel that he is indebted to the writer for the large

numljer of investigations described and for ilr mitiy

references.

The SaviU Club, /S6S-/92J. Pp. vii + 206. (Privately

printed for the Committee of the Club, 1923.)

This book will not only be welcomed by members of the

Savile Club generally, but will also be a source of

interest and pleasure to all such " strangers " as may
come to read the anonymous author's " round un-

varnished tale " of the birth and growth of the club,

which has well striven to retain the original characters

impressed upon it by the principles laid down by its

founders. The founders' desire was, in brief, to establish

a club consisting of a " mixture of men of different

professions and opinions " by " a careful process of

election." The eminently readable and racy story of

the Savile's progress that occupies seventy pages of

this history, in conjunction with the interesting chrono-

logical list of members and committees given in the

rest of the work, supplies good evidence that these

principles have not been forgotten.

A careful study of the whole of this work, as regards

both matter and manner, and especially the apt

quotation in the preface from the Spectator (No. 34,
April 9, 17 11), suggest to the present writer a probable

clue to its author's identity. Such an author must
necessarily be a Savilian of very long standing, and
intimately acquainted with many fellow - members.
He must, further, have had the habit of going to the

club very frequently, and be endowed with mighty
memory for details. Added to all this, he must be a

genuine devotee to the club's principles and traditions.

It is not possible to find in the whole list of members
any one but Sir Herbert Stephen who possesses this

infinite variety of qualifications. This hypothesis con-

cerning the authorship withstands the application of a
crucial test—the spirit and style of this admirably
composed record.

Readers of Nature may well take special interest

in this book, which shows that the Savile Club has

numbered among its younger members a large propor-

tion of those who have become the most distinguished

men of science in Great Britain and the world at large.

Electro-Chemistry related to Engineering. By W. R.
Cooper. (" A Treatise of Electro-Chemistry," edited

by Bertram Blount.) Pp. xiv + 136. (London,
Bombay and Sydney : Constable and Co., Ltd.,

1923.) 125. dd. net.

Every electrical engineer will admit that the science

of electro-chemistr)' is of vital importance to his

industry. All the copper he uses is refined exclusively
by electro-deposition, and all the aluminium is produced
electro-chemically. The electric refining of steel is now
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widely used, and so also is the electric production

ferro-alloys. These alloys have enabled wonder: 1

results to Ik; obtained in the construction of aircraii

Supply engineers have to be very careful not to !-

1

electricity leak from their mains, as the result u
" vagal)ond " currents corrode water- an

'

It is therefore advisable that they should \.-

extent their stray currents produce this corruiton, uiid

whether they will corrode reinforced concrete or not.

We were particularly interested in the chapter on
electrical precipitation of dust, smoke, and fume, and
its commercial applications. Unfortunately the costs

vary greatly with circumstances, so no general

figures can be given; but we think that if the laws

regulating the emission of smoke into the atmospluTc
were made a little more stringent, manufacturers would
soon find it more economical to prevent it electrically.

The chapter on electro-culture gives excellently and
very briefly the present state of the art. Mr. Cwiper's

knowledge is acquired atfirst hand. In the final chapter

he discusses the relative importance of cheap power
and cheap freights. In some countries the cheap [X)wer

available is more than counterbalanced by the high cost

of transport. To scientific workers, and more especially

to electricians, this book will prove useful.

In Witch-Bound Africa : an Account of the Primitive

Kaonde Tribe and their Beliefs. By F. H. Melland.

Pp. 316 + 24 plates. (London : Seeley, Service and
Co., Ltd., 1923.) 215. net.

While anthropologists frequently maintain the ne< t>-

sity for insight and sympathy in the administration of

the affairs of backward races, it is not often that con-

crete examples of the peculiar psychology of primiti\ <

man are put to the layman so convincingly as some ti

the instances which Mr. Melland has singled out in

this book. As an official of some twenty-two year>"

standing, he is in a position to speak with authorit\

.

From this point of view his book can be recom-
mended heartily to every one interested in the govern-

ment of our backward races.

On the scientific side, Mr. Melland's account of the

Ba-Kaonde of Northern Rhodesia is equally important.

The Ba-Kaonde consist of three elements, to which, how-
ever, the author gives a common name as a matter

of convenience. He is of the opinion that they art-

offshoots of the Batuba. Some of their customs
suggest an affinity with Central rather than South

Africa. There is, for example, practically no " bridi

price," but the husband stays with the bride's peopK
for a period of from three to ten years, and his childn ;i

belong to them. As the title of this book suggest-.

Mr. Melland is much impressed by the importance "i

witchcraft in the life of the people.

The Cultivation of Sugar Cane in Java : an Ltt >ut m-.' .

Treatise on the Agriculture of the Sugar Cane in Ja:a.
and more especially on its Cultivation on the Knan
Sugar Estate. By R. A. Quintus. Pp. xii+ 164- ,vs

plates. (London : Norman Rodger, 1923.) 125. nit.

The position occupied by Java as a cane-sugar pro-

ducing countn.-. and the care bestowed on the culti\ .-

tion of the crop, ensures a welcome to a book in Engli-:

dealing with the agricultural methods employed in

an important estate in eastern Java. This volunu

.
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written by the manager of the Krian estate, is virtually

a text-book of sugar-planting under the conditions

obtaining in Java. In addition to its utility as a

practical guide, it should prove of interest from the point

of view of comparative agriculture, since, in Java, local

circumstances call for an intensive form of cultivation

which does not obtain in all sugar-growing countries.

The fundamental principles of sugar cultivation,

however, are the same in all producing regions, and

they are clearly set out by the author. There are two

sections of the book. The first part, which is intro-

ductory, deals with cultural conditions in Java, and

affords a discussion on soils, manuring, and the botany

•of the sugar-cane ; while part two furnishes a practical

account of the cultural methods adopted on the Krian

estate, including operations down to the harvesting

and transport of the cane, and deals also with certain

aspects of estate administration. The book is excel-

lently illustrated with photographs and coloured plates.

The Theory of Experimental Electricity. By W. C.

Dampier Whetham. (Cambridge Physical Series.)

Third edition. Pp. xi-H349. (Cambridge: At the

University Press, 1923.) 12s. 6d. net.

To students with a limited knowledge of mathe-

matics who desire a sound theoretical basis on which

to build we can heartily recommend this book.

The author writes in a most interesting and convinc-

ing way, and gives an excellent preliminary introduction

to the latest electrical theories, as well as a clear

account of the apparatus and methods used in an

•electrical laboratory. He points out that according to

the electron theor\% matter is an electric manifestation,

and so the mass of a body must be explicable as electric

inertia. The electric inertia of a magnetic field can

be represented as due to the motion of electric tubes

of force in the luminiferous ether. In this way electric

inertia is in its turn " explained " as " mechanical

inertia " of the hypothetical substance invented to

enable our minds to form a rational picture of other

physical phenomena. The author points out that,

in a certain sense, simplification is thus attained. All

natural phenomena are referred to the properties of

the ether. Nevertheless, the mystery is but changed.

We may have explained matter in terms of ether,

l)ut how are we to explain ether ? The book closes

with this question unanswered.

Statistical Method. By Prof. Truman L. Kelley.

(Text-book Series.) Pp. xi + 390. (New York

:

The Macmillan Co. ; London : Macmillan and Co.,

Ltd., 1923.) iSs. net.

This volume by an educationist should be of great

>ervice to those who use statistical methods in any
•leld, since it provides a summary of nearly all, if

not all, the methods which have been proposed for

measuring relationship. This seems likely to be its

chief use, but it includes also a discussion of frequency

distributions and of Pearson's set of curves, with

chapters on index-numbers and other special applica-

tions. The study begins with data already collected,

l)Ut the introductory chapters outline the principles

of tabulation and graphical representation. Although

problems are suggested in several chapters, the book
can scarcely be regarded as a text-book for beginners,
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being very condensed in many parts, with few worked

examples, but rather is a critical survey. In the

treatment of correlation much use is made of a symbol

for Ji -r^ as " coefficient of alienation." Appendices

supply a list of symbols used, a bibliography—which

is not up-to-date as regards editions of books—and

an extended table of deviates of the normal curve.

The index is small but useful.

Eastern England : some Aspects of its Geography, with

Special Reference to Economic Significance. By John

Bygott. Pp. XV + 358. (London : G. Routledge

and Sons, Ltd., 1923.) 65. net.

In this book the author has attempted with a large

measure of success to make a geographical study of

agricultural England, devoting his attention to East

Anglia and Lincolnshire. The study is comprehensive

and thoroughly geographical. In no aspect of the

subject does Mr. Bygott lose touch with the effects

of location, relief, soil, and climate, and he considers

the region in the past as well as the present. The

volume rises far above the rank of the ordinary text-

book as a serious contribution to the regional geography

of the British Isles. There is a little overlapping in

places ; occasionally condensation would not be amiss

;

and it might facilitate the use of the book if some of

the statistical matter was arranged in tabular form
;

but these are all minor points, and do not materially

detract from a useful volume. The numerous sketch-

maps are not the strongest part of the book.

R. N. R. B.

The First Days of Man : as Narrated quite simply

for Young Readers. By F. A. Kummer. (The

Earth's Story, i.) Pp. 293. (London : Hodder

and Stoughton, Ltd., 1923.) 75. 6d. net.

Although this little book does not call for extended

notice, it is worth mention as a type of educational

work which is more common in the United States

than in Great Britain. After a preliminary chapter

dealing with cosmic evolution, it gives the main

outline of the development of civilisation up to the

end of the Stone Age in a logical order and an attractive

form suitable for quite young children. In the whole

it keeps fairly closely to accepted fact and theory,

while avoiding the more formal methods usually

adopted in the elementary introductions to the results

of archaeological study which have hitherto been

offered to the British public.

An Introduction to Mining Science : a Theoretical and

Practical Textbook for Mining Students. By J. B.

Coppock and G. A. Lodge. (Longmans' Technical

Handicraft Series.) Second edition. Pp. xi + 252.

(London : Longmans, Green and Co., 1923.) 4s.

This book provides a sound and interesting course in

elementary science, from the point of view of the needs

of miners. It is clearly written, and is well printed and
illustrated. The experiments are carefully described,

although it is questionable whether a large class should

prepare small specimens of nitroglycerine, and then

pour them down the sinks, as directed (p. 186). In

the experiment on p. 120, a bit of " compo " tubing

is less likely to do damage than gla.ss. The technical

matters are well explained, and the book will be useful.
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Letters to the Editor.

\The Editor does not hold himself responsible for
opinions expressed by his correspondents. Neither
can he undertake to return, nor to correspond with
the writers of rejected manuscripts intended for
this or anv other part of Nature. No notict is

taken ofanonymous communications.]

The Polarisation of Double Bonds.
Profs. Lapworth and Kodinson in a letter

under the above title in Nature of November ij,

p. 722. raise some objections to a theorv which I

pul)Ii.shed in the Philosophical Magazine in September.
The first of these objections is to the difference which
I make between the action of an external electric
field on singly- and doubly-bonded atoms. It seems
to me that such a difference must exist. For, suppose
that there is a double bond between two carbon atoms
C, =C,, the octets of electrons round C, and Cj have
four electrons in common situated between C, and Cj.
If an external electric field acts on the molecule,
tending to make electrons move from left to right,
some of the electrons held in common may be so
far displaced from Cj and towards C, that they can
no longer be regarded as shared with C^. If two
of these are displaced far enough for this to happen,
the octet round Cj will be intact and C, will be

. saturated, while the octet round Cj will be reduced
to a sextet, so that Cj will be unsaturated and
chemically active ; there are still two electrons left

between Ci and Cj to form a single bond binding
C, and Cj together. If there were originally only
a single bond between Cj - Cj, the octets round
C-i and Cj have only two electrons in common

;

if one of these moves so far towards Cj that it can
no longer be regarded as completing the octet
round C^, so as to make this atom unsaturated and
active, there will only be one electron left between
Cj and Cj to bind them together. We should expect
that they would easily come apart and form oppositely
charged ions. Thus in this case neither of the
carbon atoms would become active chemically while
in combination.

Profs. Lapworth and Robinson object also that the
effect of electrostatic induction would only be manifest
at the beginning and end of a chain, that there
would be no poles in intermediate positions. It is,

however, only when the chain is entirely uniform
that the evidences of polarity would be restricted
to its ends. To take a very crude illustration : if

we have a number of cubes of soft iron and place
them face to face so as to form a uniform bar ABCDEF,

A
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Ascidian (Clavellina) . The only originality which
I claim is the combination of well-known experiments
and their application to the solution of a problem
of inheritance.

Barfurth,^ after he had discovered (at that time
in his laboratory at Dorpat) that the limbs of frog-

larvae had the power of regeneration, laid stress on
the superiority of one positive result as against any

i

number of negative results. " Even if only Dorpat
tadpoles regenerated their limbs, nevertheless his

result would be established." I make the same claim
for Ciona, " even if only Ciona from Naples and
Trieste grow long siphons." Finally, have perhaps
only southern populations this power ?

I make use of this opportunity to refer also to
Nature of September 14, in which Dr. W. Bateson
writes again on the subject of Alytes. The type
specimens of my experiments are in the Museum of

Experimental Development attached to the Bio-
logical Institute of Vienna, and are the property
of the Museum. I communicated Dr. Bateson's
proposal to the directorate, and added, as my own
opinion, that I was not in favour of exposing the
critical specimen of Alytes with nuptial pads to the
dangers of a second journey, only because Dr. Bateson
had neglected the opportunity of examining it

when he was able to do so. Nevertheless, I did not
oppose a veto to the directorate sending the specimen
if they wished to do so.

I was formerly very generous in lending type-speci-
mens, but I have unfortunately had very unfavourable
experiences in so doing. Paul Kammerer.

Vienna, November 10.

Problems of Hydrone and Water : the Origin of

Electricity in Thunderstorms.

As one of my younger sons remarked to me some
time ago—it is impossible, in these days, to get up a
scrap ! I challenge the current explanation—we
cannot yet call it a theory, but, again, in these days, no
one has care of words, every one calls his pet notion a
theory—of the origin of the electricity let loose in

thunderstorms, raising thereby an entirely funda-
mental issue. Yet no one dare face the problem. In
these days, we have no regard for fundaments ; our
care is only for the chimney-pots ; we devote ourselves

to polishing these, forgetting that often the foundation
of the house is yet to be built. I privately challenge
the Sage of Salisbury, who formerly took some interest

in electrical phenomena and lightning conductors and
icigned to consort with us weak chemical vessels;

IS reply is proof that he has not seized my point and
" up above the world so high " that he cares only to

i)ntemplate electrons in transcendental garb, not in

ihat of the vulgar raindrop. Big as he is, he has
wrapped himself up snugly within the atom and won't

nsider what happens between at'ems—when they
molecules and interact.

I am sorry if I have depressed Dr. Simpson
Nature, Oct. 27, p. 620). I well know that he bases
IS conclusions upon the experiments he has made.

I nfortunately, from the sad experience of fifty years,
I know that the results of experiments are often to be
interpreted in opposite and equally plausible ways.
Lenard and Dr. Simpson, so far as I am able to judge,
have made experiments on very similar lines : the
conclusions at which they arrive are different, however

;

rain, too, is .sometimes negative, sometimes positive.

I ask that exact stock may be taken of the work, and
that we may know precisely what it is that has been
measured. The feeling is upon me that the circuits

dealt witli were not so simple as is supposed.
We chemists are in grave difficulty. Physicists

' "Sind die Kxtrcmit.itpn drr F'roschc regenerationsfahiR? " Arch. Kntw.
.\tech., vol. I, X894.

m

seem not only unwilling but also unable to grasp the
spirit of our work ; we are, therefore, forced to dabble
in their field and naturally feel far from safe in dealing
with electrical problems—though some of us have no
hesitation in pronouncing on the electrical in'ards of
the atom. If the physicists had sympathy with us,

they would long since have tutored us and not allowed
us to talk the nonsense we have indulged in, all these
years, on the subject of ionic suicide in solution.

I am really posing a problem far deeper than that
considered by Dr. Simpson. Whether energy be let

loose in the division of big raindrops or when small
ones unite matters relatively little to me—what I

first want to know is whether, in such a liquid circuit,

the energy would appear otherwise than as heat

;

whether, in fact, electrical energy can get loose from an
electrodeless liquid circuit. This seems to me to be
one of the fundamental problems to be solved in
connexion with chemical change in solutions. The
fire is a far more potent display of energy than a rain
shower, yet we have no evidence of electricity being
stormily loosed from it, however strong the draught up
the chimney. I would beg for a Roland from Sir

Oliver in this connexion : if he cannot meet me, I

would ask some other Knight Physical to make his

proclamation on the issue I have stated or, in some
way, confound my inconvenient, if not improper,
curiosity concerning an ordinary but always entran-
cing phenomenon. As to an external source, ultra-

violet radiation must be doing something in the upper
atmosphere. Henry E. Armstrong.

The Gorilla's Foot.

Since I have examined and sketched the feet of one
or two dead gorillas in the Zoological Society's Gardens,
may I be permitted to say that no one acquainted
with the foot of this ape can dissent from Sir Ray
Lankester's condemnation (Nature, November 24,
p. 758) of the photograph of the cast of the foot of
the Kivu specimen published by Mr. Akeley ? The
photograph successfully conceals the fundamental
resemblance, so far as mobility is concerned, between
the hallux of the gorilla and that of monkeys, and
suggests a resemblance, which doe." not exist, between
the hallux of this ape and of man. It is, therefore,
entirely misleading ; but it is quite in keeping with
Mr. Akeley 's statement that the big toe in the gorilla
" has grown away from the thumb, which is useful
in climbing, towards the big toe, useful for walking "

{World's Work, October 1922, p. 377).
Without any reflection being cast on Mr. Akeley's

bona fides, that statement may be dismissed as in-
correct, and as attesting the author's unfamiliarity
with the structure of the gorilla's foot. Admittedly
the hallux of the gorilla, like that of any monkey, can
be stretched forwards so as to lie in contact with the
adjoining edge of the next toe ; but it cannot take
up that position without forming a long and deep
integumental crease on the sole of the foot. To the
failure of Mr. Akeley's cast to reproduce this crease,
showing the mobility of the hallux, must be mainly
a.ssigned the fictitiously human appearance of his
photograph of the gorilla's foot. It is to be hoped
that the duplicate cast will not be exhibited in the
Natural History Museum without a label clearly ex-
plaining this misleading defect. R. I. Pocock.
November 26.

Note.—While this letter was in the press, I saw at
the Natural History Museum the duplicate cast
above referred to. It shows quite clearly the deep
crease mentioned ; and the deceptive photograph
would have revealed it, if proper attention had been
paid to the direction of the lignt.

November 29.
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Colour Vision and Colour VUlon Theory.

In his letter on this subject which appeared in

Nature of September 29. p. 473. I>r. KdridRc-CJreen

apparently promised to deal with my explanations

when these were given. In reply I selected two m
which the full reasoning had been given, and I

invitetl him to implement his undertaking. In his

letter in Nature of November 10, p. 687. he ap-

parently declines to do so, and passes his burden on

to the reader. ^^ . . ^
In none of his letters has Dr. Edndge-Green

attempted to discuss my proofs, or indications of the

proofs ; but on the contrary he has in each letter

merely made fresh a.ssertions of other cases in which

he presumes similarly that the trichromatic theory

is incompetent. Nevertheless, ignoring the ab.sence

of discussion on his part. I took up each fresh

assertion as it came, and dealt with it as with those

which preceded. In his present letter he repeats

the process, bringing forward three new cases.

Since, in one of these, he deals with a statement of

mine (" Colour Vision," p. 151). I shall, as before,

discuss these new examples also, though that pro-

cedure cannot be continued indefinitely.

He seems to agree that my explanation of the

absence of shortening of the spectrum at the red

end after fatigue by yellow light is sound if the

presumption made be true. But he asserts that the

presumption is inconsistent with the work of Konig,

Abney, and others. The presumption is that all

three sensations are stimulated by visible light of

any wave-length. Now Dr. Edridge-Green is wrong

in asserting that this presumption is inconsistent

with the work of Konig, Abney, and the others. It

is certainly inconsistent with the presumption made
alternatively by these investigators, which implied

that the red sensation alone was stimulated by light

near the red end of the spectrum. But the work

never proved the correctness of that presumption,

which, like the other, was quite a legitimate one

nevertheless. For all conclusions regarding colour

mixture, obtainable by one set of fundamentals,

are necessarily obtainable by any other set linearly

related thereto. The only type of work, by which
discrimination between two otherwise suitable sets

of fundamentals is possible, is work which deals

with phenomena related to the sensations by a

non-linear law. That condition was apparently
unknown to Abney, and so he adopted the not

necessarily true view that his selected fundamentals
were absolute. They are certainly very convenient
for observational work.

Dr. Edridge-Green then says that my explanation

does not explain why there is shortening of the red

end of the spectrum after fatigue by red light. Now
that is an entirely separate point to which my ex-

planation was not directed. But the trichromatic

explanation thereof is quite simple and straight-

forward. The theory never asserts that lights of

two different wave-lengths (yellow and red lights in

the present case) will necessarily produce the same
fatigue effects in any given region of the spectrum.
The law of fatigue is not yet known, but the fatigue

parameters used in the trichromatic theory are

adequate fully to express it whenever they are

formulated as functions of the various conditions

which can affect fatigue. It is the absence of re-

cognition of these and similar features of the moulding
of the trichromatic theory which has led Dr. Edridge-
Green into the erroneous statements unfortunately
made by him so frequently regarding the powers of

the theory.
Dr. Edridge-Green next raises another new point

NO. 2823, VOL. I 12]

in saving tliat 1 do not "explain SIk'
crucial experiment, namely, that hi.«»

not seen with spectral yellow light but

mixed yellow made up of re<l and j.'i'< n n

it." Now Hidwell's experiment is in im ?>•

The trichromatic theory has no a priori

that a pure yellow light and a mixed \«-

shall have the same effect with regard to

colours any more than it has with regard to •

That is entirely dependent on the nature of

and interactions which are involved, a

which the theor>' makes no fixed for.

nouncement. It is a matter for pli

physiological investigation. When that inquiry is

settled, the theory will incorporate the result as an

aid to the formulation of the parameters n

of known quantities, just as in the case of

discussed above. The theorist welcomes 1'

observations, and he is willing to give a

welcome to those made by Dr. Edridge-Green.

The third and last new case is in the same positi-

Dr. Edridge-Green cites the gradun' ' - - -

of the positive after - image of a

Sroceeds succes-sively from the red to i... w.,.^;. < .. .

[e says that the trichromatic theory states that tht-

positive effect of the red sensation disappears before-

that of the green. The statement applies if wr

adopt (say) Abney's fundamentals, but might require

modification otherwise. Yet that is not of anv

essential importance. But he proceeds to say that.

" in an absolutely dark room, if pure spectral yellow

light be thrown on a white screen and a flicker

apparatus rotated slowly in front of it. the yellow \'

not change its hue ; on the trichromatic theor>

should become green. The results are quite different

when stray light is allowed to fall on the screen as

well." Now, while the trichromatic theorist will

welcome any such verified data, he cannot admit

any compulsion towards the expectation that the

colour should become green. The conditions of the

retinal illumination are entirely different in the two

cases. So the results of the observations can only

furnish information regarding the manner of variation

of the decay parameters and of the threshold values

as functions of the illumination and its duration

and its quality, of the length of the rest interval,

and also of the areal distribution of the illumination.

I am glad that Dr. Edridge-Green has brought

forward these three examples, for they are typical

of many cases in which the views of writers on the

subject have been adversely affected by the stereo-

typing of ideas which, while being appropriate

enough to the strong restrictions properly imposed

in the earlier stages of the theoretical development,

have long since been removed. W. Peddie.

University of St. Andrews,
November 10.

Late Fertilisation and Sex-Ratio in Trout.

Mrsic ^ has shown that in rainbow trout late

fertilisation

—

i.e. the retention of ova within the

body of the female after thev are fully ripev—results,

as it does in frogs (Hertwig,* Kuschakew^tsch ») m
an increased percentage of males in the offspring.

This is due (as also in frogs—Hertwig *) to the trans-

formation into males of some of the young animals

which had started to develop as females. The only

difference between the frog and the trout is that,

whereas in the former case the short period of 4 days'

delay will cause all females to become transformed

1 Mrsic, 1923, Arch. Eniw. Afeck., 98. 129.

* Hertwig, R., 1912, BM. CentraM. 32.

* Kuschakewitsch, 1910, " Festschr. f. R. Hertwig, 1910.

* Hertwig, R., Sitz. Bayr. Ak. Wiss., 1921.
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into males, in the trout a much longer period, in

fact the utmost which the female parent will stand

-21 days' del^y—will only raise the proportion of

iiales to about 67 per cent.

Working with the brown trout with shorter

4-14 days') periods of delay, I have obtained results

)f the same kind but not so marked.*

It was thought that it would be interesting to try

!ie effects of delay outside the body. Accordingly,

11 December 13, 1922, all the ova of a large female

brown trout were stripped into a basin. One portion

(lot A) were fertilised immediately. The rest of the

eggs were left in the basin, in the small amount of

fluid which comes away with them, but without the

addition of any water, although in a moist atmosphere.

A second lot (B) was fertilised 2 days later, and a

third and final lot (C) after a total delay of 4 days.

The sperm of the same male was used for all three

fertilisations.

The surviving young trout were preserved in

October 1923. All which had died after hatching

were ^.Iso preserved, and all but 4 of these could be

sexed.
The results may be tabulated as follows :

appear to be the only method by which it could

come about, but the reason for this remains obscure.

.1 should like to take this opportunity of expressing

my thanks to IMr. Stevens, without whose interest

and help I could not have carried out the work.

The expenses were defraved out of a grant from the

Royal Society.
'

Julian S. Huxley.
New College, Oxford.

PS.—I have just heard from Mr. Rowland Hazard,

the owner of one of the largest trout hatcheries in the

United States, that the sex-ratio of adult fish in his

experience varies considerably from year to year. This

year it has been about 58 per cent. $ $, irv 40,000

fish, but in most years the excess of males is less.

Lot.
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fact need not lead to the conclusion that the function

of insulin is to convert the sugar reserves of the body
into pentose derivatives. L. B. Winter.

W. Smith.
Biochemical Laboratory,

Cambridge.

Fixation of Human Embryoloitlcal and
Cytolo^lcal Material.

It is known that it is very difficult to obtain well-

preserved human material. Few medical men realise

that five or ten minutes after the tissue has been
removed, or after death, plasmolytic changes super-

vene, and in the fixed and stained sections the
chromosomes have clumped badly, and the delicate

Upoid cytoplasmic organellai have become abnormal,
or completely macerated. Recently, I have been
studying certain human material, and find that
nearly every type of histological preparation can be
made from two fixing fluids as follows : one of the
surgeon's assistants is given two bottles, one of Da
Fano's cobalt nitrate formalin fluid, and one of

Regaud's formalin-bichromate fluid. Pieces of tissue

as large as the thumb may be thrown into these
bottles, and afterwards cut into smaller pieces when
they have been brought to the laboratory. It is

better to change into new fluid at once, especially

if the organ is very vascular, and the fixing fluid

mixed with blood.
For human material I find that fixation overnight

in the Da Fano fluid gives the best results. Next
morning some of the pieces are taken through as
usual for Da Fano's method (" Microtomists' Vade-
mecum," p. 437), but other pieces are washed in

distilled water for ten or fifteen minutes and trans-

ferred some to 2 per cent. OSO4, others to Champy's
fluid (chromeosmium). The OSO4 pieces are used
for the Sjovall method {ibid. p. 331). From this

batch of material, originally fixed in Da Fano, one
gets sections which generally show the inner Golgi
apparatus (Da Fano and Sjovall), the mitochondria
(chromeosmium and sometimes Sjovall), neutral fat

and lipoids (chromeosmium), and general nuclear
structures and mitochondria (Da Fano fixation, stain-

ing in iron haematoxylin)

.

The other batch of material, fixed in Regaud's
formol-bichromate, is partly carried through for the
Regaud-Bensley-Cowdry method {ibid. p. 324), but
other pieces of tissue are taken through Schridde
{ibid. p. 325). These methods give the mitochondria
(Regaud), mitochondria and fat (Schridde), and such
sections stain nicely in safranin—light green, and
in Mann's methyl blue eosin. For secretion and
excretion granules, zymogen, yolk, fat, Golgi ap-
paratus, and mitochondria, these two batches of
material will give complete results.

For chromosomes, a batch of material in some
Bouin formula {ibid. p. 306) is recommended.

J. Bronte Gatenby.
Zoological Department, Dublin University,

November 7.

Linnean Nomenclature.

In the admirable review of Dr. Daydon Jackson's
" Linnajus " (Nature, November 17) there is one
paragraph (last on p. 715) from which I am not sure
that I extract all the meaning. This may be because
I am a systematic zoologist and not a botanist ; but
I did begin my work on those lines with the study of
Linn^'s " Philosophia botanica." That book taught
me that the notnen triviale was no entity, merely a
part of the nomen specificum, which consists of the
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nomen genericum qualified by the nomen trivia:

Thus, " man " being the genus, " a good man " is ti

species : but " good " cannot stand apart from
man," for it is relative to " man " alone. Now

take your ffood man and make him an admim* '

may be a Dad admiral. Is that what the r<

means ? Does he imply that, if a species be
transferred to another genus, the nomen trt

open to change ? If this be his meaning, u.~.. ..

seems to ignore the distinction between a mere name
and an epithet. When Jane Smith marries John
Brown, she becomes (by custom) Jane Brown. She
may thereby even change her nationality, but she
remains Jane, and that is how we identif

although ' Jane " by itself is meaningless.
What then, some of us are asking, are the " piulo-

sophical jxjsitions " from which we have retreated ;

what are the " sound scientific principles" we liavc

abandoned ? F. A. Bather.

I REGRET to learn that one of my remarks ha-
proved obscure to zoologists. A note by Linnaeus
that nomen specificum sine generico est quasi pistillum

sine campana is accompanied by a cross reference to

the denominational canon nomen specificum sine

generico est quasi campana sine pistillo. The generalisa-

tion of the exemplar lends emphasis to the axiom
embedded in the canon. That axiom was almost
universally accepted by botanists in Great Britain
until 1905, when representatives of their science, in

international congress assembled, decided by a

majority vote that the two portions of a nomen
specificum may receive differential treatment. I am
satisfied that, in reaching this conclusion, the botanists
who constituted the majority when that vote was
taken abandoned sound scientific principles and
retreated from a philosophical position secured by
Linnaeus for botany. It may be that zoologists

regard as justifiable the botanical practice which
ignores the axiom accepted here until 1905 ; if so,

there is no more to be said. But, that further mis-

understanding be avoided, I may explain that 1

accept the principle of government by majority ;

whatever be the merit in civic life of conscientious
objection and passive resistance, I regard both as
unsuitable methods in descriptive science. This does
not deprive me of the right, when dealing with the
teaching of Linnaeus, to express my conviction that
the practical application of a particular Linnean
canon which prevailed before 1905 was sound, and
that the alternative practice, which obtains in botany
to-day, is less satisfactory. I may add that I have
not had in mind any of the methods in use in the
denomination of individuals, but the teaching of an
English naturalist, contemporary \vith Linnaeus, in

respect of analogous reasoning.
The Reviewer.

Bessemer Steel.

In a review in the issue of Nature of November 17,

p. 716, of the second volume of Roscoe and Schor-
lemmer's " Treatise on Chemistr\'," the following

sentences occur :

—
" The revisers have been j)erhap>s

a little too careful in retaining old matter in the text.

The full details which are still given of the Leblanc
soda process and of the Bessemer process for steel

are really of historical interest only now that the
last Leblanc plant and Bessemer converter have been
shut down."

I have consulted the Statistical Bulletin of the
National Federation of Iron and Steel Manufacturers,
which gives the official figures of steel production in

Great Britain at the present time, and I find that in
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September 1923, 37,000 tons were manufactured by
the acid, and 9000 tons by the basic Bessemer process.

Very large quantities of basic Bessemer steel are being
made in Germany and Belgium at the present time.

So far, therefore, as the above quotation relates to
the Bessemer process, it is entirely inaccurate and the
revisers are quite justified in giving details. The
funeral of the Bessemer process has frequently been
predicted, but it has never taken place.

H. C. H. Carpenter.
Royal School of Mines,

South Kensington. London, S.W.7,
November 19.

Prof. Carpenter is evidently right, and I am glad
lat he has corrected my mistake in reference to
e Bessemer converter,—the statement as to the
blanc process was, I believe, correct. It would be
interest, however, if Prof. Carpenter could give the

ite of construction of the last new Bessemer plant
ected in Great Britain for steel manufacture. If

\v plants are not being constructed, the view that
le Bessemer process for steel is really "of historical

lerest only," would not be altogether unjustified,
.^iuce this process would then rank, like the hansom
cab, as one of the products of the Victorian age, of
which the usefulness is likely to diminish rather than
to increase in the twentieth century.

The Reviewer.

The Spectra of Fifth Group Metals.

We have photographed the absorption spectrum of

bismuth and also the spectrum of the thermionic
discharge at potentials ranging between 4 and 60
volts. Several stages in the excitation of the arc
spectrum, and at least two classes of spark lines, have
been recognised ; 64 arc lines have been classified.

The spectrum of the neutral atom is characterised by
wide doublets, and most of the energy-levels so far

identified are of /j-type.

Electrical measurements of the arcing potential and
potentials of inelastic impact were made by two of

the authors and the late Dr. Oswald Rognley in 1918.
They found inelastic collisions at intervals of 2-0 ± 0-2

volts and ionisation at 8-o ± 0-5 volts. The interpreta-

tion is as follows :

The first resonance potential, 2-0 volts, represents
the mean of the excitation voltages for several weak
spectral lines of the type mp - np'. At 4-0 volts, we
obtain the strong raies ultimes, XX 3067 and 4722 A.U.
Excitation stages above 5 volts are difficult to sepa-
rate. The first spark spectrum appears near 14 volts.

The absorption spectrum at 8oo°-iooo° C. shows
lines due to the atom, and prominent bands which
have not been described previously. A group of
seventeen bands lies between 2874 and 2672 A.U.,
while a second group extends from 2205 A.U. toward
shorter wave lengths. At lower temperatures the
bands disappear though the lines still may be re-

cognised. Ihey lie at 3067, 2276, 2230, 2228, and
1954 A.U., and all originate on the lowest energy-
level of the atom. No absorption lines arising from
other levels were observed, even at a temperature of
1050° C.

Practically all the arc lines of arsenic between 3119
and 2000 A.U. can be classified by means of constant
differences found by Kayser and Runge (Ann. d.

Physik, V. 52, 1894). We have discovered a few
additional classifications. This spectrum is remarkable
in that it possesses no lines in the visible region. There
is a range of 38,000 cm.-* and another of 32,000 cm.-*
in which no energy levels have been found. If there
are energy levels in these regions, they can probably
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be detected only by the discovery of new lines, or
the utilisation of lines at present listed in the spark
spectrum. The potential of inelastic impact, 47 volts,

given by Foote, Rognley, and Mohler {Phys. Rev.,

13. 59. 1919) corresponds to the mean of the wave
numbers of the raies ultimes. The classification of
the spectrum shows that the ionisation potential must
be at least io-6 volts, while the experimental value
is 11-5 volts.

Arthur E. Ruark.
F. L. Mohler.
Paul D. Foote.
R. L. Chenault.

Bureau of Standards, Washington, D.C.,
November 8.

Tracts for Computers.

I REGRET that certain errata have been found in

No. III. of the above Tracts. As they might cause
confusion to any one computing from one of the
formulae affected, I have had an erratum slip printed,
which can be obtained by purchasers of the above
series by sending a stamped and addressed envelope
either to Mr. C. F. Clay, Cambridge University Press,
Fetter Lane, E.C.4, or to The Secretary, Biometric
Laboratory, University College, Gower St., W.C.i.

Karl Pearson.
Biometric Laboratory,

University College, London,
November 17.

Mesozoic Insects of Queensland.

Lest the reference in Nature of July 7, p. 20, to
Queensland Geological Survey Publication, No. 273,
ma}'- lead readers to think that the account of the
Coleoptera is the first published work on the insects
from the six-inch seam containing insect remains at
Ipswich, I would point out that a series of papers
dealing with these insects has already been published
by Dr. R. J. Tillyard (Queensland Geol. Survey, Pub.
253, 1916 ; and " Mesozoic Insects of Queensland,"
Nos. I to 9, Proc. Linn. Soc. N.S.W., 1917 to 1922).

A. B. Walkom,
Secretary.

Linnean Society of New South Wales,
Sydney, October 2.

[The paragraph to which Dr. Walkom refers was
intended to direct attention to a particular piece of
work, and no attempt was made to mention earlier
publications on the same subject, though the con-
tributor was familiar with them.

—

Editor, Nature.]

Hafnium or Jargonium.

The recent discovery of hafnium in minerals con-
taining zirconium serves to remind us of the discovery
of jargonium by Sorby in 1869 (Chem. News, vol. 20).
He found that many zircons contained as much as
10 per cent, of the new element. The two closely-
related elements, zirconium and jargonium. could be
most readily distinguished by spectroscopic methods.
Sorby and Forbes found that there was such a marked
difference in the solubilities of the chlorides in strong
hydrochloric acid, that it was possible to make a
qualitative separation. Three years later Cochran
investigated this subject and suggested that zirconia
and jargonia were identical. My object in bringing
this matter before readers of Nature is to suggest
that the work of Sorby may possibly entitle him to
rank as the discoverer of the new element of atomic
number 72, and that jargonium may have priority
over hafnium and celtium. T. L. Walker.

University of Toronto.
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Solid Solutions and Inter-Metallic Compounds.

By Dr. Walter Rosenrain, F.R.S.

MKTALLURC.ICAL research during the past

twenty years has l)ecn largely devoted to the

stud)- of alloys, and as one result we now possess a

series of more or less complicated equilibrium diagrams

representing the constitution of most of the binary

and of some of the ternary systems. While, on

one hand, increasing accuracy of methods has rendered

these diagrams far more complex than was at first

supposed, a careful examination of those which are

most thoroughly established suggests that, widely as

they vary among themselves, there are certain regulari-

ties which point to some common fundamental principle

which, if once grasped, would exhibit these varied

diagrams as parts of an intelligible whole. Fortun-

ately, at the time when this great mass of disconnected

knowledge lies awaiting synthetic treatment, the

results of X-ray analysis applied to the study of the

inner structure of crystals have become available.

As the result of an endeavour to apply these results

to the explanation of the behaviour of alloys systems,

the writer has arrived at a theory which, on a simple

basis, promises to afford an easy explanation of many,
if not of all, of the properties of alloys, and to afford a

much deeper insight into the nature of solid solutions

and of inter-metallic compounds, and through them
to throw new light on the nature of inter-atomic

relationships.

The theory in question has been fully stated in two
recent papers, and need only be briefly summarised
here.^ A metallic solid solution is an aggregate of

crystals which, when in equilibrium, are homogeneous
in composition, so that both the solvent metal and
the solute metal are present in the same proportions
in all the crystals. The present theory of the con-
stitution of such cr)'stals is based on three funda-
mental principles, the first of which has now received

considerable experimental verification, while the other
two appear to follow almost unavoidably. The first

is that a solid-solution crystal is built up of the two
kinds of atoms, those of the solvent and of the solute,

upon a single space-lattice which is, substantially, that
of the solvent, so that the atoms of the solute may be
regarded as being simply substituted for an equal
number of atoms of the solvent on the " parent

"

lattice. Measurements of the lattice-constants of

certain groups of solid-solution alloys and comparison
of the results with the measured densities of the alloys

have strongly confirmed this view. The evidence
already obtained indicates that this is the inner
structure of practically all inter-metallic solid solu-

tions, but some room for doubt may still exist in

regard to certain metalloids, such as carbon or
phosphorus.

Next, in a cr)stal built up in this manner of two
kinds of atoms upon a single, simple space-lattice, the
inference can scarcely be avoided that a certain degree
of distortion of the lattice must result. The nature
of this distortion must depend upon the character of

' "Solid Solutions," Second Annual Lecture of the Inst, of MetaU
Di\*ision, .American Inst. Mining Enfrineers, New York. Feb. 1923; and
"The Inner Structure of .\llov-s," Thirteenth Mav Lecture to the Inst, of
Metals, London, May, 1923. Joum. Inst. Metals. 1923, ii.
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!it

the two kinds of atoms concerned ; there ma\
either expansion or contraction of the p.ir*m l.i'

and this may l)e either mainly local or n

The degree and nature of this dLstortioi
,

upon the extent to which the .solute atom differs Ir

the solvent, and also upon the general character

the solvent lattice, but these are details which iv

not be considered here. We may pass on to the il ird

fundamental conception—that the extent to wl h

any given space-lattice can be distorted, and par'

larly expanded, is strictly limited—that thf-n- \

fact, for each pair of atoms a limitir

which the bond between them— wh.t

ceases to act. This rule of a limiting maximum hi-

constant or parameter leads to a series of intert -

inferences. Thus, a uniform undistorted lattic<

a pure substance will be uniformly expanded by i :

until the limiting parameter is attained ; at this
i

t

the atoms throughout the lattice will lo.se their p< • r

of cohesion and the crystal melts. In a solid sohi- w

crystal, the lattice may be locally expanded b\ ? ;

»

presence of solute atoms; under thermal expar. w

those expanded regions of the lattice will reach : ; <

limiting parameter at a temperature where the !• >

expanded portions of the lattice are still well Ix

the limiting value ; the result will be comm.encen
of fusion in those regions of the crj-stals richest :i

solute and the formation of a liquid richer in sol -t

than the remaining solid. This consideration explai >

why, in solid solutions, we generally find a melt:- j

range instead of a single melting point. Where •\x

solute atoms cause expansion of the lattice the mi-h;: -

temperatures will be depressed by successive additi i-

of solute. On the other hand, where the present ( i

the solute atoms causes a contraction of the soKini
lattice, there will be a rise of melting point and
first liquid to be formed on fusion is richer in solu

than the residual solid. These latter inferences havi

been strikingly verified in such cases as those of sol

solutions formed by the addition of palladium

silver or of nickel to copper.

A considerable number of further inferences can
drawn from the three fundamental principles of

present theory' of the inner structure of solid soluti(

—for example, the striking inverse relationship w
is found to hold between the solubility of one mi

in another and its hardening effect upon it. and
relationship between the hardness, high melting [x>iiii

and high elastic modulus of a metal on one side

its power of forming solid solutions on the ot
The theor}' has even made it possible to suggest

explanation of the properties of metals and alli

in regard to electrical conductivity. Whatever
true mechanism of electric conduction, there can
no doubt that it is associated with the movement
electrons through the metal ; it is now suggested

where the atoms lie on perfectly straight lines on
space-lattice the movement of electrons is en

unhindered and the metal in that state should exhil

super-conductivity. This can only be fully r

ver>- near the absolute zero, since at higher tem
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Itures the thermal agitation of the atoms disturbs their

perfect ahgnment.even in a pure metal. Since it is

sutificient for one line or at most a few lines of atoms to

be perfectly straight at any given instance—since

such a single line would conduct infinitely well—super-

conductivity must set in at a temperature slightly

above and not only at actual absolute zero. In a

solid solution crystal, however, the atoms can never

attain perfect alignment, owing to the lattice-distor-

tion, and consequently the electrical conductivity of

a solid solution will always be relatively very low,

and even at absolute zero, real super-conductivity

cannot occur. Further, since the solid-solution lattice

is considerably distorted to begin with, the disturbing

effect of thermal agitation will be relatively much less

than in a pure metal ; in certain circumstances, indeed,

thermal expansion may partially relieve the distortion

—^in those cases-, in fact, where solid solubility increases

with rising temperature. Consequently, in solid solu-

tion alloys the temperature coefficient of electrical

conductivity will be much lower than in pure metals,

while in some special cases it may even become negative.

The theory, as comparison of these inferences with

well-known facts at once indicates, offers at all events

a good qualitative explanation, and at a later stage

even quantitative prediction of electrical properties

should be possible. The difficulty here, and indeed

throughout the theory, in arriving at numerical results

lies in the fact that while the average distorting

—

i.e.

expanding or contracting effect of dissolved atoms on

a lattice—can be measured with considerable ease

and accuracy by the aid of X-ray spectrometry, the

maximum local distortion cannot as yet be deter-

mined directly. When this difficulty has been over-

come, considerable further progress should become
possible.

We may now briefly consider inter-metallic com-
pounds. These are known to metallurgists from the

occurrence of certain kinds of singular points on

equilibrium diagrams and from characteristic features

of micro-structure and of physical properties, but

there are a number of alloys in which the existence

of definite compounds has hitherto been regarded as

doubtful. Again, the results of X-ray analysis, com-
bined with the indications of the above theory, prove

helpful. Very typical of inter-metallic compounds is

the body CuAlg found in copper-aluminium alloys.

It is a hard, brittle body, tending to crystallise in

well-formed long needles. Its atomic structure has

been determined by Dr. Owen and Mr. Preston at the

National Physical Lal^oratory. The lattice-structure

is shown in the accompanying diagram (F'ig. i). The
most striking feature is that certain pairs of aluminium
atoms approach one another within a range, centre

to centre, of only 2-42 Angstrom units. In an
aluminium crystal the lattice-constant is 4-85 A and
the closest approach is 2-86 A, and it would be quite

impossible, by the application of external pressure,

for example, to force the atoms so closely together

as they are placed in the compound. The inference,

which is justified by comparison with the known
lattice structures of other chemical compounds, is

that the very much closer approach of atoms in this

manner is a characteristic, if not the characteristic,

feature of chemical combination as distinct from the
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" cohesion bonding " which occurs in the building up

of a crystal. It would seem, in the present case, that

the copper atom which is combined with the two

aluminium atoms has taken away or absorbed some-

thing from the aluminium atoms which now allows

them to come much closer together. This may well

be the absorption of certain exterior electrons by the

copper atom ; whatever the detailed mechanism may
be, it is probably the essence of chemical combination,

and furnishes us at once with a definite criterion for

distinguishing between solid solutions and compounds.

At first sight one might perhaps expect that inter-

mediate classes of structure should be found, in which

the inter-atomic distances might be only slightly less

than in the typical solid solutions. If our current

views of the structure of the atom in " shells " or

layers of electrons is correct, however, this should not

be the case ; we should find either substances in which

there is nothing more than " cohesion bonding

"

without closer approach of the atoms, or bodies

in which the atoms are drawn closer by a definite

step.

There is a further distinction which can be inferred

from the present theor}\ In a body of the solid

2-42

4-3-

Fig. I.— Lattice structure of CuAlj
• Cu. O Al.

solution type, atoms of one kind are readily replace-

able by atoms of the other ; in a compound, on the

other hand, it would be difficult to conceive of any

atom being replaced by an atom of the other con-

stituent. In the CuAlg structure, for example, it is

scarcely possible that any of the aluminium atoms

could be replaced by a copper atom. This very definite

inference is verified by reference to the equilibrium

diagrams of alloy systems in which typical well-defined

compounds are to be found—these bodies never

exhibit any appreciable amount of dissolving power

for their constituents. If we may extend this view

to those cases which, metallurgically, are still regarded

as doubtful, it will at once serve to classify them into

compounds and solid solutions respectively. A well-

known group of alloys of this kind is the copper-zinc

alloys (brasses), which exhibit a series of solid solutions

generally called the alpha, beta, and gamma phases.

These are micrographically distinct, and vary widely

in many of their properties, and it has been thought

that each was based upon a definite chemical compound
possessing a wide range of dissolving power for copper

and zinc.

In one of the papers mentioned above (May lecture)

the writer suggested that these bodies need not be,

and probably were not, based on definite compounds,

but that they would probably be found to be based

upon what might be termed allotrope lattices of copper.

In the case of iron and nickel, for example, it is known
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liiii i.iMir w It hunt undue Uisiui'ii 11. im irunslomied

iiiti) aiKulur latticf—Still essentialU a lattice of copper

—but capable of carrying a larui r number of zinc

atoms, and that at a still higher < oik iutration of zinc

a further tnndit'u ation of the lattiie might occur.

Each suet ( 'si\ (• inodification would, in such a case,

be expected to show an imrtasing approxiinatidn to

the hexagonal lattice of /.ini: iusclf. Actual dcicrniina-

tions of the lattices of the beta and gamma phases

of the copper-zinc system, made by Owen and Preston

in consequence of this suggestion, have completely
verified it. The two phases show no compound
lattice, but a modified copper latti( <

.

^'Vnother point of some interest in tlie distinction

between solid solutions and compounds may be briefly

considered. A good deal of consideration has been
given by Tammann ^ to the chemical properties of

solid solutions, Tammann's work being based on the

idea of a substitution structure, but without reference

to lattice (li^toition. If this principle is applied,

however, an interesting conclusion may be drawn, to

which attention was first directed by Mr. Preston, in

regard to what may be termed " symmetrical " solid

solutions. In any alloy system forming a continuous
series of solid solutions between two metals, alloys

must occur in which the two kinds of atoms are present
in some simple ratio such as one to one, two to one,

three to one, etc. According to the particular nature
of the latti( r system in each case, some of these simple
ratios will allow the atoms to arrange themselves in

a perfectly symmetrical manner. Such perfectly sym-
metrical atomic arrangement, however, is not likely

to be attained or approached except in specially favour-
able circumstances. Ver>' gradual cooling from fusion

and a considerable rate of diffusion are essentials,

but there is the further condition that the symmetrical
arrangement in question should be a simple one. Thus
in any lattice, an arrangement in which alternate

* Tammann, ZtUxhr.f. Anorg. u. AUgtm. Ckemit, July 1919.

layers or planits of atoms con»i«t eafh exclusively

ould seen uch a simi

face-coit; lattice a oni

to-«in i.itiu iillowb of such an aiiaii-tnient, all

atonic ai the cube comers and t!. • at the cent

of two opposite faces l)cing o<

atom and the remaining foi

second kind of atom. In .si

simple symmetrical ar*^ •" " " •

formed by the proc«

prr-rnt throrv. is tli.ii m •..^•ji .u

.111 .)i(iii)i((l 1)\ one kind of alotii

one kind
itrrn liv th
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• farc-rcntrcs
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of tlin T til niu-.

f 'ti ial interest which attaches to such •

; H al arrangements is that, if fully

there will be in .such a lattice a perfectly unin ni
atomic spacing. The consequence must be, if the

present theory is correct, a single melting-point and
relatively low hardness and electrical resistivity. Jn

some alloy systems, this state of affairs is so cIom ly

approached that it becomes plainly \asible on t!ie

equilibrium diagram as experimentally determined, and
the presence of a compound at the simple at«iT:,i<

ratio in question has sometimes been inferred—wrongly,

according to the prcs*nt \ ii w. In other system-,

where diffusion is slow and uniform L'eometri' .il

arraiiLidTunt, therefore, is practically unattainable, the

ideal i (nidition is never reached expcrimcntallv. ' ;t

the " solidus " curve shows an infl'

"liquidus" in the neighbourhood of 1 1.- ..

composition—in several examples near the one-to-cne

ratio of atomic concentration. In some alloy - <
•

two such inflexions, corresponding approxii:

two such ratios, have been observed. Althoi

inflexions have become increasingly definit'

best - determined diagrams, so that they couid nol
be ascribed to experimental error, no explanation

as yet Ix < ;i offered. The fact that these details

only to 1h seen clearly in recent diagrams, prej

by methods of extremely slow cooling of the alio]

tallies well with the requirements of our theor>'.

Inferences from the substitution and lattice-distor<^

tion theory could be pursued at much greater lengthj

so far, no failure of such an inference, when t(

by means either of older well-established fact or

special experiments, has yet been found. There
thus some hope that a small but real step has

taken towards the better understanding of the nat

of alloys, and particularlv of solid solutions and int€

metallic compounds.

Weather Influences in the British Isles.

By C. E. P. Brooks.

'X'HE sun is the only source of terrestrial weather
-*- in the sense that the difference between the
amount of solar radiation received in different latitudes
is the driving force of the atmospheric circulation. The
complexity of the earth's surface combined with its

rotation about an axis introduces corresponding rom-
plexities into this circulation, but H. H. Chivton ron-
siders that " if there were no variation in solar radiation j tion
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the atmospheric motions would estabi al

system with exchanges of air between equator ana ;

and between ocean and land, in which the only va

tions would he daily and annual rhamres set in opera-

tion by tlie relative motions of earth and sun ; the

existing ohangis \vr call weather have their origin

hitrtv. it not entirt.lv. in the variation of solar radia-

It has been found that some parts of the
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earthy especially the tropics, respond readily to these

solar variations, while in other parts the solar variation

is almost completely masked by secondary^ modifica-

tions. Hence we may classify weather influences into

two classes : solar, in which the influence of solar

variation is directly recognisable, and terrestrial,

depending on causes which at first sight are entirely

due to the influence of the land, sea, or atmosphere.

These two classes shade into each other, with no
definite line between them.
The weather of the British Isles, apart from seasonal

temperature changes, is almost entirely terrestrial in

its control, being dependent on the distribution of

pressure over the North Atlantic and Arctic Oceans
and the continent of Europe. This distribution is

constantly changing, and we experience a succession

of " depressions " and " highs " which pass across or

near these islands, bringing our notoriously variable

weather. Careful examination of a series of daily

weather charts shows, however, that the most rapid

changes are generally only in details, the main features

of the pressure distribution changing comparatively

slowly, and four main types of weather have long been

recognised. These are named after the cardinal points

whence blow the winds characteristic of the type

—

southerly, westerly, northerly, and easterly.

In the southerly type, pressure is high over Europe
and low over the North Atlantic. Depressions are

continually appearing over the ocean, but their centres

fail to reach the British Isles, so that we are situated

between a depression to the west and an anticyclone

to the east, a condition which brings southerly winds

and warm weather. The amount of rainfall depends

on whether the high or the low pressure predominates

over the British Isles ; it decreases from west to east.

In the westerly type, pressure is high in the south and
low in the north, and depressions appear from the

Atlantic and pass rapidly eastward, generally along a

track somewhat to the north of Scotland. This type

brings fresh westerly winds ; spells of a day or two of

very fine weather alternate with spells with more or

less rain, the actual amount being least when the

storm tracks lie farthest north. If in addition to high

pressure to the south an anticyclone develops over

Iceland, with a trough of low pressure between, the

depressions pass directly across the British Isles and
very rainy weather is experienced, sometimes with de-

structive gales. On the other hand, when the southern

anticyclone extends so far north as to include Great

Britain, very fine weather is experienced, which, if

prolonged, as in 192 1 , may give rise to a serious drought.

A moderate development of the westerly type forms

about seventy per cent, of our weather.

The northerly and easterly types are more or less

reversals of the southerly and westerly types ; the

easterly type proverbially brings us our most un-

pleasant weather. These weather tj-pes may persist

for periods varying from a few days to weeks, and
unfortunately there is generally little means of knowing,
when a type first becomes established, how long it is

likely to continue. Some cases are more favourable,

notably the formation of a large anticyclone centred

directly over the British Isles. In such a case a long

spell of fair weather is very probable, and when this

distribution was established on September 26, 1921,
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a long-range forecast of fair weather for the next

fortnight over eastern and central England was issued

by the Meteorological Office, and was justified by
results. The original division of weather into four

types has been extended by the critical analysis of long

series of daily weather charts, the most recent classifica-

tion being that made by E. Gold,^ and much material

is now available for statistical study.

An understanding of British weather depends on an

understanding of the causes which lead to the establish-

ment and modification of weather types. We may
carr\' the study a step further by referring to the

conflict between " polar " and " equatorial " air,

envisaged by the Norwegian meteorologists in their

researches on cyclones ; but a better insight into

ultimate causes is given by the older conception of

" centres of action," according to which the dominant

factors in the pressure distribution are three : the area

of low pressure which is generally found in the neigh-

bourhood of Iceland or southern Greenland, and
is termed the Icelandic minimum ; the area of high

pressure which occupies the eastern Atlantic near and
south of the Azores, termed the Azores anticyclone

;

and in winter, the area of high pressure which is centred

in Siberia and extends in a west-south-westerly direc-

tion towards the Azores anticyclone.

If we could forecast the position and intensity of

these three centres of action during any month, we
should be well on the road to true long-range weather

forecasting. That is not yet the case, but a certain

amount of information has been gleaned which en-

courages further research. The Siberian winter anti-

cyclone appears definitely to be due to the extreme
" continentality " with its low temperatures and
hindrance to the outflow of air ; it is, in fact, a " pool

"

of cold air. Such a continental anticyclone itself

intensifies the cold of winter, and once formed is

diflicult to dislodge. There is nothing more favourable

to the establishment of anticyclonic conditions than

a covering of snow, and an extensive snowfall over

northern or eastern Europe early in the winter may
cause a persistent westerly extension of the Siberian

anticyclone, influencing the weather of the British Isles

for several months.
The other two centres of action are still more im-

portant, and they are intimately connected with each

other. When pressure is high at the Azores it is

generally low near Iceland, and vice versa ; when the

Azores anticyclone advances northward the Icelandic

minimum generally does likewise, but there are excep-

tions to both these rules. There have been cases,

notably February 1895, when the distinction between
the anticyclone and the depression was wiped out,

and for a whole month pressure was higher at Iceland

than at the Azores. The existence of these two centres

of action is connected in some way, not yet fully

understood, with the general circulation of the atmo-
sphere, but there can be no question that the details

of their position and intensity are modified by local

effects, and especially by variations of sea tempera-

ture, and in the case of the Icelandic minimum
by the presence or absence of floating ice, and we

> London, Air Ministry, Meteorological Office. Geophysical Memoirs,
No. 16. Aids to forecasting : types of pressure distribution, with notes
and tables for the fourteen years, 1905-1918. By £. Gold. Loudon, 1930.
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have to bitiaden our survey to include these two

facton.

The primary facts aJviut the eirrulation of the waters

of the N(»rth Atlantic <

'

'• most people,

and for our jnirijosc > into two pro-

cesses. I'irst, a jifiat mass ol Miinu aurface water is

driven westwards near the e(|uator by the Trade winds,

ultimately U-in;; deflertcd northward l>y the coast of

America and forming the Gulf Stream ; secondly, this

warm water is spread out south-cast of Newfoundland,

and is driven eastward by the prevailing winds towards

the European coast. ('onse<|uently, any increase in

the stren)?th of the Trade winds should l>e followed

after a considerable interval by a rise in the temperature

of the sea north of Scotland. This has very little

direct influence on the temperature of these islands,

but it intensifies the Icelandic minimum and draws it

south-eastward, causinj^ low pressure and much cyclonic

activity in the North Sea, with strong south-westerly

winds over Holland, Germany, and Denmark, and
northerly winds over Iceland. Thus, P. IT. Gall6*

found that when ships' observations showed an in-

creased strength of the Trades during spring and
summer, the following winter was warm over Holland
and Germany, but cold over Iceland and Greenland.

This refers to observations over the whole Trade belt.

Unfortunately, direct observations of the strength of

the North-east Trade are difTicult to obtain, but we
may employ instead the mean pressure at the Azores,

which may be taken as a measure of the develop-

ment of the North Atlantic anticyclone, with which the

Trade wind is associated. The interval between the

occurrence of high pressure at the Azores and of low
pressure near the Faroes is about a year, which is the

average time required for the completion of the oceanic

circulation between these points.

The influence of floating ice on the pressure dis-

tribution is equally marked. The great ice-factory

of the northern hemisphere is the Arctic Ocean north
of the Eurasian coast, and deliver)' is effected by a

current which sets from near Spitsbergen down the
east coast of Greenland and round Cape Farewell.

Each spring this current carries great masses of sea-

ice, and in some years with strong north-westerly
winds much of this ice is carried to the coasts of

Iceland. From 1901 to 191 9 there were 43 months
during which ice lay off Iceland for more than five

consecutive days, and in the majority of these months
pressure in Iceland was more than 2 mb. above normal.
The mean deviation of pressure from normal during
the whole of the ice-days (to the number of 701) was
-h6-7 mb. Since there is no reason to suppose that
the high pressure brings the ice, this result indicates

conclusively that the ice and the cold surface water
associated with it are effective in raising the pressure
over Iceland and producing a northerly type of weather
in the British Islands.

W. Weise * has recently made a further step. The
ice takes about \\ years to travel from the Arctic
Ocean north of Siberia, wlun it i^ formed, to the

* On the relation betwwn lluctuations in the stmijjth of the Trade winds
of the North .\tlantic CVcan in summer .md departures from the normal of
the winter temperatures in Europe. Amsterdam, Proc. R. .-Vkad. Wetenschap,
vol. 18, No. 9.

• Die Einwirkung dcs Polareises im GronUndischen Meeie auf die nord-
atlantische zyklonale Tatijjkeit. Berlin, Ann. Hydrogr., vol. 50, 1922,
p. i;i.
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East Greenland current, and he found that low tern

perature at Olxlorsk and Tururhansk in autumn i>

followed after this interv'al by a large amount of ice ea^t

of Greenland, and vice versa. Thus an in

in our spring weather is determined I*

years previously in the north of Sitieria.

The influences which control British v

many and diverse, and it is not worr

small fluctuations of the solar constant <

response. Yet they can sometimes he traced ; lor

example, at times of increased solar radiation (and

many sunspots) the tracks of depressions appear i*-

be on the average rather further south than with

diminished radiation (and few sunspots). From 2 to

4 J years after sunspot maxima the Azores anticyclom

tends to spread northward in summer over Spain and
the Bay of Biscay, or even over the British I

'

conditions favourable to drought. Various

effects have lx;en suggested in British weather, bui

none are definite enough for u.se in forecasting. Tin
same conclusion must apply to " weather cycles." Tht

search for the golden cycle in weather is curiousb

similar in its history' to the search for the philosopher^

stone—it has not been found, and we are more and more
compelled to the belief that it does not exist ; but in

the search for it much information of value in other

respects has been acquired. Periodicities in weather

there undoubtedly are, but they are usually either so

small in amplitude as to be of academic interest only,

or they show baffling changes of phase and amplitude.

Even the classical " Bruckner cycle " of T)^ years is

only recognisable when we add the rainfall of ten

consecutive years together, and its absolute uselessness

for forecasting is shown by the position of the dr\' year

1921—one year before a maximum. The standard

deviation from normal of a month's rainfall in London
is about sixty per cent., while the variation attributable

to the Bruckner cycle is less than three per cent. .\

similar criticism applies to Sir William Beveridge-

periodicities in the price of wheat.

Ocean currents and floating ice are thus the most

important factors in British w-eather. Given a fore-

sight of these two elements, we could make a reasonable

guess at the general type of weather likely to prevail,

though not the changes from day to day. Both ocean

currents and ice are themselves also subject to modifica-

tion by pressure distribution, and consequently we
have a chain of cause and effect connecting a succession

of months or seasons. We know the normal oceanic

circulation and the normal pressure distribution. If

in a given month we knew also the deviation of pressure

from the normal distribution, we should be able to

infer the abnormalities which will be produced in the

oceanic circulation and hence to calculate the pressure

deviations for the following month. If the process

were sufficiently well understood we could carr\' our

calculations forward long enough to give useful fore-

casts ; at present the subject has scarcely reached even

the experimental stage. A large statistical basis i>

necessar}-, and it is only within the last few years that

this has begun to be supplied by the Riseau Mondial *

a compilation of monthly means of pressure, tempera-

ture, and rainfall over the globe.

* London, Meteorologiral Office, British Meteorological and Magnetic
Vear-Book, Part V. 1910-1914 issued.
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Obituary.

Mr. T. Pridgin Teale, F.R.S.

IN the death on November 13, at the age of eighty-

two, of Mr. T. Pridgin Teale, medicine and sanitary

science have lost a leader, and society has lost a very

interesting man. For some generations the Teales

had been medical practitioners in Leeds, and Mr.

Pridgin Teale's father—of the same name—had like-

wise a very large consulting practice in surgery in

and beyond the county of Yorkshire. The family

were in part of Huguenot descent (Pridgin = Pru3ean),

and to this strain no doubt Pridgin Teale owed much
of his social charm and vivacity.

Of Pridgin Teale's eminence as a surgeon there is

no need to speak ; for the particulars of his professional

work our readers will look to the medical journals
;

it is our place to speak of his work as a man of science,

and especially as a reformer in sanitary practice and

in economy of fuel. For twenty years he was president

of the North-Eastern Branch of the Sanitary In-

spectors' Association, and to that body he deUvered

many addresses full of that vigour and acute practical

intelligence so characteristic of him. He was as ardent

in teaching and persuasion as he was ingenious in

suggestion and contrivance. In his well-known fire-

grate constructions it is interesting to know that Mr.

Teale was in intimate association, on the aesthetic

side, with Mr. de Morgan. Since the days of Mr.

Teale's most active life many changes have passed

over sanitary science, but among the earnest and

inventive pioneers in these subjects, Pridgin Teale's

name will scarcely be forgotten.

To his friends' Pridgin Teale was one of the most

attractive of men. Absolutely sincere, unselfish,

blithe, and enthusiastic, he was one of the most

charming of companions and the most loyal and

generous of friends. C. A.

Brigadier-General G. E. Pereira.

The death, at the age of fifty-eight, of Brigadier-

General G. E. Pereira is a severe loss to Asiatic

geography, owing to the wide range of his Chinese

travels. He served at home in the Grenadier Guards

until 1899, when he was sent on special service to

China and was attached to the Chinese regiment in

the British Protectorate of Wei-hai-Wei. He accom-

panied the Japanese army in Manchuria in 1904, and

was military attache at Peking from 1905-10.

General Pereira made good use of the intimate know-

ledge of the Chinese and fluent mastery of the language

acquired during these services, in long journeys in

China and Chinese Turkestan. His liest known

expedition was his walk overland in 1921 from Peking

to India across Tibet and through Lhasa. In this

journey he obtained much valuable information,

especially accurate heights of some of the passes in

eastern Tibet. In 1922 he started on what was intended

to be his last expedition, and crossed from Bhamo in

Burma by the chief road through south-western China

to the Yangtze at Sui-fu. He descended the Yangtze

by boat, and visited the island of Hainan in connexion

with his ethnographic studies. He returned up the
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Yangtze to Yunnan-fu, whence in compan)' with Dr.

Thompson he set out for south-eastern Tibet in the

hope of reaching Amnemachin, which is thought to

be the highest peak in the Kwen-lun Mountains, near

the upper bend of the Hwang Ho. He had seen this

mountain in 1921, and his descriptions led to the report

that it might be the highest mountain in the world.

Considering, however, its geographical relations,

General Pereira's own estimate of 25,000 ft. is probably

more correct. The two travellers reached A-tun-tze last

August, and letters from Pereira were full of enthusiasm

and hope for a successful journey to the Kuen-Luns.

He reached Yakalo, the French mission station, well

known as the residence of the Abbe Desgodins, by
the Salt Mines on the Mekong. His last letters were

dated there on September 15, and his fatal illness was
probably on the borders of autonomous Tibet.

General Pereira had published but little, and those

interested in Chinese geography hoped that he would

devote his leisure to a general account of his extensive

travels. He was an enthusiastic adherent of the

traditional view that the Himalaya end in Assam,

and some of his last letters from A-tun-tze re-stated

his views on that problem. Amongst his scientific

contributions was obtaining for the Natural History

Museum its second Chinese skin of the, Panda, one of

those interesting animals living in southern China the

affinities of which are American.

Mr. W. H. Dudley Le Soufir.

The October issue of the Victorian Naturalist contains

an appreciation of the life and work of Mr. W. H. Dudley
Le Souef , Director of the Melbourne Zoological Gardens,

who died on September 6, at the age of sixty-six. Mr.

Le Souef was a prominent member of the Field

Naturalists' Club of Victoria, and his extensive travels

over the Australian continent studying the habits of or

collecting native animals, birds, etc., provided material

for numerous papers which he contributed to the Club.

In most of these the main interest centred on the birds,

but other branches of natural history were not neglected.

He compiled a list of Victorian reptiles published in the

Victorian Naturalist of 1884, and was the author, with

Mr. A. H. S. Lucas, of two standard works, " The
Animals of Australia," and " The Birds of Australia."

In another volume, " Wild Life in Australia," he

brought together the accounts of his many expeditions

which had appeared from time to time in the Victorian

Naturalist and the Emu, the organ of the Australasian

Ornithologists' Union, of wiiich he was one of the

founders. His interest in Australian ethnology led him
to take part also in expeditions to King Island, the

Kent Group, and to Albatross Island. Mr. Le Souef

was an enthusiastic student of Nature, who was always
willing to bring natural history before an audience,

generally illustrating his lectures by lantern slides from
his own photographs. For many years he was Assistant

Director of the Melbourne Zoological Gardens, and in

1902 he was made Director, in succession to his father.

Under his care the Gardens have become tiie most
important collection 01 animals in Australia.
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Current Topics and Events.

i >IK satisfaction that has been exprcHscd witii the

riHrommendation that the Imperial Institute should

l)c maintained at South Ken.Hington is accompanied

with a stili wider regret that the collections are to be

alH)ltshed to make room for the War Museum. The
Committee which has made these recommendations

appears to regard the collections as of use only as

trade sMunples and accepts the view that those at the

offices of the Australian agencies in the Strand are

more useful. The InijMjrial Institute collections, how-

ever, are much wider in their scope. The Imperial

( . iitrrcnco urged the need of extende<l teaching of

Uic Keography of the Empire, and the Imperial

Institute collections are unique as an illustration of

the life, resources, and scenery of every country

within the Empire. It is the only collection in Great

Britain which can be compared with the geographical

museums of Germany. The Institute is naturally

of less value to the great Dominions, which can afford

well-equipped research departments and show rooms

in the centre of London, than it is to the smaller

colonies and dependencies. Hence Australia in

pre-War times contributed to the Institute only

500/. per annum against looo/. given by Ceylon.

The smaller dependencies, and especially those in the

tropics, are in increasing need of the help that may
be given by an Imperial co-operative organisation.

Emphatic testimony to the educational value of the

galleries is quoted in the minority report, in which

New Zealand offers an increased subsidy if they be

maintained. The collections are also condemned on
the ground that they are only of value to people in

London, a drawback shared by all national metro-

politan institutions. The leasing of the galleries is

recommended as a means of raising 8000/. per annum
for the general revenues of the Institute. For this

amount costly collections made and presented by
governments and individuals are to be scrapped, and
.1 liuilding largely raised by private subscriptions, and
\.\\v site given by the Commissioners of the 1851

Exhibition for an Imperial scientific institution, are

to be handed over to a War Museum. Mr. H. M.
Lidderdale, Secretary to the executive council, has
been appointed Acting Director pending the re-

organisation of the Institute.

The Times in its issue for November 28 publishes

a very interesting photograph showing the eggs of a
deinosaur against their natural background ; in fact,

they can scarcely be said to have been removed from
the beds in which they were so happily preserved.

The discovery, made by Mr. Roy Chapman Andrews
when exploring a desert region in Mongolia for the
American Museum of Natural History, has excited

much interest among naturalists, and it is now
authoritatively announced that surplus specimens,
after complete examination and description, will be
disposed of for about 400/. apiece. This price cannot
be regarded as excessive, and the sum realised will

be used towards defra>'ing the expenses of the ex-
pedition. When placed on exhibition in a public
museum, the egg should certainly be accompanied by
a copy of the photograph utilised by the Times,
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showing its ( oinpanions practically in situ. By that

time, the m u-ntihc rejxjrt on the occurrence will be
available, and will no doubt contain all neoeaaary
illustrative material. The relationship of the deino-

sauria to the crocodiles and to the birds nuikes the
discovery of their eggs not in itself surprising ; but
the fact that one egg at least contains an embryo
furnishes hope for the revelation of new links in the

chain of reptilian descent. Public interest should
now be still further attracted to the fine collection of

deinosaurian remains in the Natural History galleries

of the British Museum at South Kensington, and to

the admirable guide recently issued in connexion with
them (see Nature, April 29, 1922, p. 561). We can
already conceive a wall-painting in the American
Museum of Natural Histor>', depicting the Gobi

.' region in Mesozoic times, with a maternal deinosaur
affectionately bringing up its young.

Among the scientific bequests of the late Hon.
N. C. Rothschild, whose death was referred to in

Nature of November 10, p. 697, those relating to the
distinguished naturalist's great collection of Siphon-
aptera, or fleas, are of special interest not only to
entomologists, but also to students of insect-bome
disease. Including as it does some 40,000 specimens
of fleas in alcohol, and 3550 microscope sUdes,

representing in all about 600 species, the collection

must prove of priceless value to all who in future
years desire to investigate questions connected with
the epidemiology of bubonic plague, and its trans-

mission by various species of fleas. Although actually

presented to the Trustees of the British Museum in

191 3, the collection was, by arrangement, allowed to

remain temporarily in the p>ossession of its founder
;

and even now a further period will elapse before the
specimens, which occupy eight large cabinets, are

finally installed at South Kensington. During the

interval, the catalogue of the collection, which will

include an illustrated description of ever\' species

represented in it, will be completed by Dr. K. Jordan,
the value of whose work on Siphonaptera, as collabor-

ator with the late Mr. Rothschild, has obtained
world-wide recognition. To provide for the i>ermanent
maintenance of the collection, Mr. Rothschild has left

to the Trustees of the British Museum 10,000/. upon
trust, in order that the income thereof may be
utilised to pay the salary of a qualified custodian. In

the testator's will, the request is made that Mr.
F. J. Cox, his assistant, should be employed in the

latter capacity. Mr. Cox is known to possess a wide
knowledge of Siphonaptera, and it was by him that,

at the instance and expense of Mr. Rothschild, the
small collection of fleas already belonging to the

Museum was catalogued and arranged some years

ago.

It is rumoured, but we hope without foundation,

that a suggestion has been made to the Albanian
Government that exclusive rights of excavating in

Albania should be assigned to French archaeologists,

with possession of a considerable prop>ortion of the
finds. Although no one would wish to question the
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right of the Albanian Government to make such

arrangements as it thinks best for the investigation

and preservation of the antiquities of that country,

such a course as is proposed cannot, on the face of it,

be considered in the best interests of science. It is

not intended to cast any reflection upon the ability

or disinterestedness of the archaeologists of France or

any other country ; but scientific investigation should

be free from the trammels of nationality. The
position in the Balkans is already one of some
difficulty, as recent legislation in Greece has restricted

the number of excavations which will be permitted

to the Schools of Archaeology beyond those already

in being, while in Serbia concessions for excavation

are not to be granted at all to foreigners. In view of

the great importance of the whole Balkan area for

ajchaeological studies, any further restriction, such

as this proposal to confine excavation in Albania to

scientific workers of one nationality only, would be

peculiarly unfortunate.

A NECESSARY conscqucnce of any increased interest

in, and consideration of, science and scientific workers

by the general public will be an examination of the

part that science has played in producing the bad, as

well as the good, features of modern civilisation. It

is natural that the advance of science in penetrating

the mysteries of the universe, or its essential part in

promoting the development of material resources and
making possible mechanical production of com-
modities necessary for peace or war, should be a

satisfactory subject of contemplation to the scientific

worker. But the public will not only ask about the

responsibility of men of science for the development

of fertilisers or of poison gases, but also what they

think is the relation between the present possible

level of productivity and the present destitution in

every civilised state. Prof. F. Soddy anticipated

such questions as these in his " Cartesian Economics "

lectures, and he developed them in a lecture entitled
" The Inversion of Science," given at the Guild House,

Eccleston Square, on Thursday, November 29. He
pointed out the strange coincidence of the perfection

by James Watt in 1774 of the steam engine which

was to revolutionise all the methods and possibilities

of production, and the elaboration in 1776 by Adam
Smith in " The Wealth of Nations " of a system of

economics founded on the conditions prevailing in the

pre-scientific stage of society, which has nevertheless

continued to be applied, with the result of an almost

unlimited capacity for production that cannot be

exercised because of a completely erroneous standard

of values. Prof. Soddy held that wealth must cease

to be reckoned by any artificial standard, whether
of gold or of the arbitrary judgment of financial

magnates, and be calculated on the actual or potential

production of the necessities of life.

During the War many unsuccessful experiments
were tried to bring to a stop from a distance motor
cars or aeroplanes. According to an annoimcement
in La LiherU, a French engineer has given practical

proof of an invention that enables him to stop the

motors of an aeroplane or a motor car at a distance
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of about 50 yards. It is quite possible that the

emission of very strong Hertzian waves might
interrupt the proper functioning of magnetos at this

distance, but we cannot infer that it would be equally

simple to stop the motor of an aeroplane in full flight

at a distance of a few miles. In any event the

problem of protecting the magnetos of the motors
from interference by suitably screening them would
be an easy one.

The transmission of a broadcast programme across

the Atlantic by the British Broadcasting Company in

the early hours of November 26 was a fairly successful

one. From 3 to 3.45 a.m. the B.B.C. sent out a

concert from London on its normal wave length and
power. This was broadcasted again simultaneously

by the other British stations, each on its own wave
length. All the stations, with the exception of

Birmingham, Manchester, and Aberdeen, were clearly

heard in America. During the winter months trans-

atlantic telephony and broadcasting is generally

successful during night-time. During the early hours

of November 27, American stations broadcasted.

Several of them were heard in different places in Great
Britain, but the atmospherics unfortunately were
very much in evidence and so the experiments could

not be regarded as successful. On December 22 the

Radio Society of Great Britain will make experiments,

in conjunction with American amateurs, between
I and 3 A.M. The G.P.O. has given permission to

some amateur stations to increase their normal power
(10 watts) to 1000 watts for these tests.

We regret to note an announcement in the De-
cember issue of Discovery that this number is to be
the last to appear. All who are interested in the

spread of a knowledge and appreciation of the results

of scientific investigation among the general public

will regret the disappearance of this publication.

Since it was founded in 1920, Discovery has con-

sistently maintained a high standard of scientific

accuracy, and has placed before its readers in clear

and non-technical language a large number of articles,

necessarily varying considerably in merit, which were
selected with the express intention of keeping readers

abreast of the latest movements of thought in the

scientific world. It was started under favourable

auspices at a time when the events of the War had
impressed upon the public mind the value of scientific

research from a practical point of view. Its com-
mittee of management consisted of representatives of

the most important of the scientific and learned

societies, and amongst its contributors it has numbered
some of the most prominent of the scientific men of

the day. Yet notwithstanding these facts, and not-

withstanding a wide appreciation of its merits as a
popular scientific publication, it has failed through
lack of public support.

It was stated in our issue of December i, p. 803,

that the Science Collections from the Western
Galleries of the Science Museum, South Kensington,

had been removed to three unfinished galleries of

the new Science Museum building, and that one of

these galleries has now been thrown open to the
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instruments made or usctl by the Hcrschds. Survey-

ing : Instruments illustrating the development of

the the<Klolite unci level, including Kams<lcn's thrcc-

' ' ' "lolitc. Melforohgy'- Almost the whole

iH previously exhibitc<l, with a recent

aiquiMtion—a plaster cast of an early Korean

rain gauge. Chemistry: Historical apparatus and
: linens, including apparatus of Faraday and

i.i.iham; Hartley's original spectrograph; replica

of Priestley's original oxygen apparatus ; models of

chemical works. Optics : Microscopes, telescopes,

spectacles, polariscopes, early moving-picture devices.

Sound : Early talking machines, including Edison's

original phonograph ; instruments used in sound-

ranging. Botany : Models of flowers. About eighty

per cent, of the Science Collections will be in storage

until more space becomes available.

It is announced in the Times that 13,000,000 francs

(more than 160,000/.) was collected for the benefit

of French scientific laboratories on the occasion of
" Pasteur Day."

Dr. F. W. Willwav. J. P.. Newfoundland, provides

an interesting running comment on the film pro-

duction " Nanook of the North " at the Polytechnic

Hall, London. His talk, based upon personal ex-

perience, takes the place of the customary captions

and makes more real this untouched and nnrehearsed

picture story of the actual life of the Eskimos on the

west side of Ungava. The musical accompaniment
to the closing scene, an Arctic blizzard, enhances the
effect so strongly that the impression of desolate

brutality lasts long after the vision ceases. Mr.
Flaherty's picture is assuredly one to see.

Recent additions to the National Portrait Gallery
include the portraits of three former fellows of the
Royal Society, namely :—Sir George Howard Darwin,
K.C.B. (1845-1912) ; Sir Henry Charles Englefield, Bt.

(1752-1822) ; and Mr. Philip Metcalfe (1735-1818).

The Huxley medal of the Royal Anthropological
Institute for the year 1923 has been awarded by the
Council to Dr. E. Sidney Hartland, the well-known
authority on folklore and the author of " Primitive
Paternity " and other pioneer works on social

anthropology. Unfortunately, the state of Dr.
Hartland 's health in the earlier part of the year has
precluded him from preparing the Huxley memorial
lecture, which it is usual for the recipient to deliver
on the occasion of the presentation of the medal.
The Huxley medal for the year 1924 has been awarded
to Dr. Henri Vemeau, of Paris, by whom the Huxley
memorial lecture for 1924 will be delivered in Novem-
ber next.

Mr. Joseph Barcroft has been elected Fullerian
professor of physiology at the Royal Institution in
succession to Sir Arthur Keith. M. le Due de Broglie,
Dr. C. L. Guillaume, and Profs. Debye, Einstein,
Groth and von Laue have been elected honorary
members of the Institution.
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The British and I'oreign Sailors' Society,

corporated. The Pai'^more Edwards Sailors' Pai

680 Commcn , E14, su-

mas parcels r than 6<><

and lightships ; in addition it maintains <*

libraries afloat, and parcels of literature and n:

are regularly placed by the Society on outgon

Gifts of literature, books, magazines, cXr

welcomed at the Society's headquarters.

The following officers and committee of the I

versity of Durham Philosophical Society for xw
Session 1923-24 have been elected : President :

Rt. Hon, Earl of Durham; Vice-Presidrnts : Hon.
Sir Chas. A, Parsons, Sir Theo. Morison, Dr. T. H.
Havelock, Dr. H. Stroud, Prof. H. I>ouis, and Mr.

W. Hall ; Committee : Commander C. J. Hawkes,
Dr. H. V. A. Bri.scoe, Dr. G. R. Goldsbrough. Dr.

J. A. Smythe, Mr. S. H. Collins, and Mr. Rhys
Thomas ; Editor : Dr. G. W. Todd ; Librarian :

Dr. F. Bradshaw; Secretaries: Mr. J. W. Bullerwell

and Mr. B. Millard Griffiths. The second edition of

the " Dr. Theodore Merz " Memnri.-il Xiitnh«T of the

Proceedings is now in the Press

At a meeting held in June last, it was (Uxuied to

establish a memorial to the late Prof. A. D. Waller

and Mrs. Waller in the form of a fund for scientific

research to be administered by the Council of the

London (Royal Free Hospital) School of Medicine for

Women (Nature, June 16, p. 818). Prof. Waller

was also lecturer in physiology at St. Mary's Hospital

Medical School for nineteen years, and it is now
proposed to establish an additional memorial in the

form of a research room, to be knowTi as the Waller

Research Laboratory, in connexion with the Physio-

logical Department. A large and distinguished

committee of British and foreign scientific workers

has been formed to carrv' out the memorial schemes.

Subscriptions marked accordingly if they are intended

for the St. Mary's Hospital Medical School memorial,

should be sent to the hon. treasurer of the fund.

Prof. J. Mellanby, St. Thomas's Hospital Medical

School, London, S.E.i.

Mr. W. H. Hoffert has been appointed

Council of the University of Leeds to be research

chemist to the Joint Research Committee of the

National Benzole Association and the University in

succession to Prof. E. C. Williams, who resigned his

appointment on September 30. on his election to the

Ramsay memorial chair of chemical engineering in

the University of London. Mr. Hoffert took a t;;-"

class at Oxford in 191 4, in the final honour school of

natural science (chemistn,-) . and was also awarded a
research scholarship at Jesus College. In 1919 he
was appointed to a research fellowship of the Salters*

Institute of industrial chemistrv'. More recently, he

has worked as research chemist to a I^ncashire fir-n

engaged in tlie coal tar industry-, and has also li. 1

experience at H. M. Fuel Research Station, Greenwi( ;

Mr. Hoffert will work in the Department of Coal (> -

and Fuel Industries of the University of Leeds, uuil r

the supervision of Prof. J. W. Cobb, particular!) ; 1

connexion with the p)ossibilities of increasing t;,-

home supplies of motor spirit from coal.
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Prof. A. Smitheli.s resigned in June last the chair

of chemistry in the University of Leeds, which he had
held with much distinction since, in 1886, he was
appointed in the old Yorkshire College. His part

in promoting the foundation of the University of

Leeds, in bringing technological studies into relation

with other work of the University, in furthering

chemistry and its technical applications, and in

linking up the University with the community it

serves, is well worthy of commemoration, and a

committee has been appointed to raise funds for this

purpose. With the money obtained it is proposed
to have a portrait of Prof. Smithells painted for

presentation to the University, and to establish in

his name, and by his advice, a fellowship or scholar-

ship within the University—two means by which
his connexion with the University will be handed
down to posterity. Subscriptions, made payable to

the treasurer of the Smithells Fund, should be for-

Avarded to Mr. A. G. Lupton, Beechwood, Roundhay,
Leeds.

Mr. Paul C. Standley, associate curator of plants

in the National Museum, Smithsonian Institution,

has left Washington for Panama, where he will make
investigations of the plant life of the Canal zone and
its immediate vicinity. This work, undertaken in

co-operation with the Department of Agriculture,

has for its object the preparation of a descriptive and
illustrated account of the plants occurring in the

region. Botanical exploration of the Isthmus of

Panama was begun about 1790 by Luis N^e, a French-
man, who accompanied the famous navigator Mala-
spina on his voyage around the world- A very
extensive collection also was obtained by the Smith-
sonian Biological Survey of the Panama Canal Zone
in 1910-11, and more recent collectors have forwarded
to the National Museum noteworthy collections, so

that at the present time more than 2000 species of

plants are known from the region. From a botanical

point of view the Isthmus has not been thoroughly

explored, however, and it is probable that further

work there will increase this number by 50 per cent,

''mama is particularly rich in palms, and has a good

] )resentation of orchids and ferns. After spending

>out two months in Panama, Mr. Standley will go

Costa Rica to make further collections of plants.

In the course of his presidential address to the

institution of Civil Engineers delivered on November
Sir Charles Langbridge Morgan had a good deal

lo say in encouragement of the numerous young men
seeking to enter the civil engineering profession, often

with an equipment of scientific knowledge and general

education which would have been regarded as excep-

tional in his own early days. Sir Charles traced the

development of transportation in Greater London
during the past fifty years, and gave a number of

interesting tables relating to local railways, suburban
sections of main-line railways, tramways, omnibuses,
'^tc. ; these carried a total of 1,036,806,934 pass-

igers in 1900 and 3,125,321,122 in 1920. From the
tlevelopments which have taken place, and others

projected. Sir Charles refuses to believe that the
profession of civil engineering has entered upon a

permanent decline. No one can deny that there is

reason for temporary discouragement of young men
who are at present confronted with extraordinary

difficulty in obtaining work. If the older members
were to shut their eyes to the seriousness of the

position of junior members of the profession, they

would be failing in their duty. It is the part of such

bodies as the Institution of Civil Engineers to do all

that can be done by organisation, encouragement,

and co-operation to hasten that recovery of the whole

profession to which all look forward.

A GUIDE, with code and instructions, relative to

wireless weather telegraphy in Great Britain and the

countries of Europe and North Africa, has recently

been issued by the Meteorological Office of the Air

Ministry (M.6. 252, H.M.S.O. 25. (>d. net). The
details of the meteorological messages transmitted

by the several coimtries are arranged on a uniform

plan. Times of sending are explained and the

meanings of the symbols used, so that any one

having the suitable equipment can receive both

reports and forecasts. The issue of particulars of

the messages from different countries is brought

up to date, and amending notices will be issued as

required from time to time. Purchasers of this new

edition of the guide will be informed when fresh

notices are issued if they notify the Director of the

Meteorological Office that they desire to receive the

information. Use can be made of messages trans-

mitted to the Meteorological Office by the aid of

which the daily weather reports and forecasts are

prepared for the Press and the general public. In

addition to this a " general inference " is issued at

9.15 A.M. and 8 p.m. based on observations taken at

numerous local and foreign stations as well as over

the Atlantic. An example is given of the " general

inference," and it is stated that " the first trans-

mission of this report is made at ten words a minute

for the benefit of amateurs." The message is in

plain language, and can be readily understood by

others than meteorologists. The general inference

is in effect a picture in words from which a general

survey of the prevailing and controlling weather

conditions can be obtained.

The annual reports of the Smithsonian Institution

of Washington contain not only full statements of the

activities of the Institution during the year, but also

a large general appendix which consists of a miscel-

laneous collection of memoirs covering a wide range

of subjects. This appendix forms fully three-

quarters of the volume for 1921, which has recently

been issued, and it provides a valuable collection of

noteworthy scientific papers issued during the year.

Many of the items are original and by American

workers, while others are translations and reprints.

Among the latter are :
" Cosmogeny and Stellar Evolu-

tion," by Mr. J. H. Jeans, from N.\turk of June 30 and

July 7, 1921 ; and " The Age of the Earth," by Lord

Raleigh, Prof. W. J. Sollas. Prof. J. W. Gregory, and

Dr. Harold Jeffreys, from Nature of October 27,

192 1. The translations included are: "The Dia-

meters of the Stars," by A. Danjon, from L'Astronomie

of November and December 19-21 ;
" The Historic
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Development of the Evolutionary Idea," by Brani-

»lav I'etronievics. which is a translation of the first

chapter of Petronievics' work, " L'ft volution univer-

selle "
;

" The Heredity of Acquiretl ("haracters," by
Prof. L. Cu<inot, from the Revue Ghihale des Sciences

of October 15, iQii ;
" The Indian in Literature," by

Herman F. C. ten Kate, from papers publiHhe<l in the

Dutch magazines De Gids (1919) and De West-lndische

Gids (1920) ; and " The Alimentary Education of

Children." by I^of. Marcel Labb^, from the Revue

scientifique of September 10, 1921.

The Christmas lectures at the Royal Institution,

which are to be delivered this year by Sir William

RraRg. will be published afterwards in book form by
Messrs. G. Bell and Sons, Ltd., under the title,

" Concerning the Nature of Things."

We have received from Messrs. Ogilvy and Co.,

18 Hloomsbury Sq., W.C.i, the British agents, new
editions of Leitz catalogues of microscopes and dis-

secting microscopes and magnifiers. Microscopes,

objectives, magnifiers, and other apparatus of all

types are listed, and the purchaser has a wide choice

as regards both elaboration and price. In addition,

some interesting and instructive details are given of

the general properties of objectives and eyepieces and
of their classification.

Messrs. C. Baker, of 244 High Holborn, London,
W.C.I, have recently issued a new classified list of

second-hand scientific instruments (No. 79) which
they have for disp>osal. The catalogue contains a large

assortment of apparatus, and particularly of micro-
scopes, telescopes, and their accessories. Among the

astronomical telescopes (refractors) are a 12 in.

equatorial and a 7J in., both by Cooke, and an 8 in. by

Grubb. A wireless department has been estabHsIx I

by Messrs. Baker, and a list of the apparatus available,

all of which is new, has been added to the catalogue of

second-hand instruments.

In the Year-book of the Royal Society of Tropical

Medicine and Hygiene, Session 1923-24, recently

issued, an account with illustrations is given of the

Chalmers and Manson memorial medals of the

Society. The former, founded by a donation from
Mrs. Chalmers, is in memory of Dr. Albert J. Chalmers

;

the latter, by a surplus of a portrait fund, is in memory
of Sir Patrick Manson. The Chalmers medal is

awarded biennially, and this year has been presented

to M. E. Roubaud, of the Pasteur Institute, Paris.

The Manson medal is awarded triennially, and has

been presented to Sir David Bruce.

The Cambridge Philosophical Society is to publish,

through the Cambridge University Press, as separa e

supplements to the Proceedings, translations of Dr.

Niels Bohr's present series of papers " On the

Application of the Quantum Theory to Atomic
Structure," Part I. of which has already appeared

in the Zeitschrift fur Physik, vol. xiii. (1923). The
translation of Part I. will be closely followed by a
similar translation of Part II., which it is hoped will

appear simultaneously with the German version.

Part I. will deal with the fundamental postulates

of the quantum theory, and Part II. with the thcor>'

of series spectra.

Errata.—In our issue of November 10, p. 704, m
the Research Item on the Early Proboscideans, for

" Schlasser " read " Schlosser "
; December j, p. 806,

in the Research Item on the Cheiroptery-^itim in

Amphibia, line 3 from end, for " its fir-- il

" its first ' e.'
"

Our Astronomical Column.
The December Meteor Shower.—Mr. W. l.

Denning writes :
" This annual display of meteors may

be expected on the night of Wednesday, December 12,

w'hen it will probably reach its maximum intensity.

The shower is visible, though it supplies very few
meteors, during the first week of December, and the
radiant point appears to be a moving one like that
of the August Perseids. As the moon will be absent
from the evening sky during the early part of De-
cember this year, it will be possible to watch the
oncoming and development of the shower if we
get sufficiently clear weather. The position of the
radiant on Dec. i will be about 98° +34° ; on Dec. 5,
io4°-|-33°; on Dec. 10, iio°+33°; and Dec. 15,
ii6°-F-32°.

" Occasionally, the shower proves a rich one and
supplies about 40 or 50 meteors per hour ; but the
most abundant displays are usually witnessed in the
morning hours, as the radiant is then at a greater
altitude than in the earlier part of the night. In
1920, on Dec. 12, the shower returned with con-
siderable strength, though it does not appear to have
been well observed, in consequence of unfavourable
weather.

" The individual meteors of this stream are moder-
ately swift and short, and as they do not often
leave streaks or trains they are rather difficult to
record accurately. The radiant point is therefore not
often determined as correctly as that of the Perseids
or Leonids."

Companion to OMrcROX Ceti.—The interesting

variable Omicron or Mira Ceti has been found bv
Prof. R. G. Aitken (Harv. Coll. Obs. Bull. No. 792)
to have a close companion, at distance i*oi', position

angle 132-3°. The companion was bluish in colour,

and on October 19 was fully half a magnitude fainter

than the variable. The tardy discovery of a com-
panion to such a well-scrutinised star is remarkable.
and suggests that the distance may be increasing. It

will doubtless be carefully followed in the hope of

obtaining an orbit, which would determine the mass
of Mira. It is possible, however, that the pair is an
optical, not a physical, double.

Proposed Observatory in New Zealand.—The
Bulletin of the New Zealand Astronomical Society

announces that the University of Yale has offered a
large telescope for astronomical observation in New
Zealand, provided a good site can be found, the con-

ditions of seeing to be tested with a telescope of 6 or

7 in. aperture, in a similar manner to the tests made
before setting up the Victoria telescope in British

Columbia. The New Zealand Government has been
approached to grant funds for this examination, and
has given a hopeful reply. The difficulty appears to
be to combine good seeing with convenient access.

Most of the towns are near the coast, and the seeing

is poor. Various sites are suggested by amateur
astronomers, and it is greatly to be hoj>ed that the
scheme may go through
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Research Items.
The Causal Organism of Braxy in Sheep.—

There has been much dispute regarding the essential

symptoms and the causal organism of braxy. What
may be called the old school considered the disease
to be due to an anaerobic, motile, spore - bearing
bacillus, giving rise to an inflammatory condition
of the fourth stomach. But the latest review of

our present state of knowledge, by Dr. J. P. McGowan
(Centralb!. f. Bakteriol., Parasit., und Infektionskr.,

Jena, Bd. 91, 1923), shows that, in face of the criticism

of continental workers and of the author himself,
this view must be abandoned, for feeding or inocula-
tion with the alleged causal organism fails to produce
braxy. It would also appear that the sjnnptoms
usually considered to be those of braxy are in reality
very rapid post-mortem putrefactive changes. Ex-
amination of very fresh carcases shows the abundant
presence in pure culture of Bacillus bipolaris septicus
ovium, inoculation with whifh reproduced the disease

;

and this would indicate that braxy is a hyperacute
form of haemorrhagic septicaemia. Sheep are pre-
disposed to attack under conditions of lowered
resistance, often dependent upon climatic factors,

such as the presence of a large quantity of frosted
grass in the food, or exposure to severe day and night
fluctuations of temperature. Sheep which are feed-
ing poorly seldom suffer from the disease, and to this

fact the author attributes the success of the well-
known pig-dung drench and of the " vaccines

"

prepared from non-causal bacilli, since both treat-
ments throw the sheep seriously out of condition.

Insulin.—The chemLsty of insulin is described in

an article by Mr. Norman Evers in the Chemical Age
for November 3. So far back as 1885 Mering and
Minkowski noticed that complete extirpation of pan-
creas from dogs was followed within a few days by
diabetic symptoms similar to those observed in human
beings. Lepine suggested that the pancreas gave
some secretion which controlled carbohydrate meta-
bolism, and this view gained ground. Schafer sug-
gested the name " insuline " for the secretion pro-
duced by certain groups of small cells in the pancreas.
Many attempts were made to prepare an extract of
the pancreas which on injection would reduce the
blood sugar of a diabetic patient, but it was left for

Drs. Banting and Best, working under Prof. J. J. R.
Macleod at Toronto University, to crown these efforts

with success. Mr. Evers describes the original
method of extraction in some detail, and considers
the subsequent improvements ; he also treats of the
purification, chemical properties, and of the other
sources of the substance. Apparently, for the present,
ox and pig pancreas are the only available economic
sources. It will be recalled that an article by Prof.

J. J. R. Macleod describing the action of insulin
(jeared in NAXUREof October 27, p. 625.

Iropical American Ascomvcetes.—Among the
< omycetes of Tropical America are several puzzling

lorms of Discomycetes, which in habit recall rather the
Basidiomycetous genus, Auricularia. Just before his
death the late Prof. Durand had revised a number
of the.se forms, and his findings have been published
by Dr. Roland Thaxter, with some notes and two
plates of figures added. The long-cstablislied genus,
Midotis Fr., is now clearly characterised for the first

time, whilst .some other curious .species, including
some previously grouped under (onfierites Mont, are
now placed in a newly formed genus. lonomidotis
T^urand. Seven species of this new genus are described,

la key supplied for their identification.
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Control of Disease in the Palmyra Palm.—
Something of the problem involved in carrying out
remedial methods in phytopathology is to be seen in

the report by W. McRae, appearing in the Memoirs
of the Department of Agriculture in India, volume 12,

No. II, July 1923. In 1905 Dr. E. J. Butler
identified Phytophthora palmivora, Butl., as the cause
of the serious disease of the Palmyra palm, Borassus
flahellifer Linn., occurring in the Madras Presidency.
This palm is of great importance to the native
community both for its fruit and for its use as the
source of a fermentable liquid used in the preparation
of toddy. For the latter purpose the leaves at the
apex of the shoot are cut. Older leaves are some-
times cut also for use either as fuel or as a source of
fibre. Control of the disease has involved the
cutting, removal, and burning of the green tips of
diseased trees and then, as experience showed it

possible, the removal of outer diseased leaves from
less severely affected trees, which then frequently
recovered from the disease. The author concludes
that, during the fifteen years in which the control
operations which he reviews have been in progress,
some three-quarters of a million palms have been
saved, and he affirms definitely that the disease has
been reduced from a grave menace in 1908 to
a controlled problem at the present time. The
operations, carried out by native workers under the
supervision of a special staff recruited from the
Revenue Branch of the District Administration, are
estimated to have cost 20,000/. for the period 1916-
192 1. Until the application of the Pest Act, every-
thing had to be done with the acquiescence and
co-operation of the villagers, the result being so careful
an attention to propaganda and education in the
rea.sons for remedial measures that during the first

two years' operation of the compulsory clauses
contained in the Pest Act only one prosecution has
proved necessary.

The Theory of Isostasy.—At the meeting of the
Royal Geographical Society on November 12, two
papers discussing the theory of isostasy from very
divergent angles were presented. The briefer one,
" Doubts and Suggestions on Terrestrial Isostasy," by
Captain Alberto Alessio, is critical of Hayford's
method of treating Pratt's hypothesis : his assertion
that the field of force of gravity, being observed only
at a limited number of points, can be produced in an
infinite variety of ways by appropriate distributions
of density may be assented to ; but he brings forward
no arguments of sufficient weight to explain away the
value of Hayford's simple general hypothesis as to the
distribution of density under mountain or oceanic
regions, as a means of accounting for variations in the
gravitational field. The second paper, on " Abnormal
Densities in the Earth's Crust disclosed bv Analvsis
of Geodetic Data," is by Prof. W. Bowie, of the United
States Coast and Geodetic Survey, who has continued
Hayford's isostatic researches. It is a valuable and
interesting r^sum^ of the present state of the theory,
indicating both its many successes and the extent to
which it is to be regarded as a simplification—for
purposes of preliminary analvsis and computation

—

of the probable real facts. The anomalies or differ-
ences of the observed gravity data from the values
calculated by Hayford's method are shown to be much
less than those from the values calculated by Bouguer's
method, in which no account is taken of the isostatic
compensation. It is al.so shown that the Bouguer
anomalies increase rapidly for elevated .stations, while
the " i.sostatic " anomaiies show a purely normal
accidental distribution. Even so, a considerable class
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of caneit in which the ixostatic anomaUcs suggest
ilccidtxl <lcparturcM from isKMtatic cquiUbrium can be
reaMonably acioiintfd for bv what may In? regarded
aa a second approximation lo the fart* ; th«» simple
Hayfordian theory is that the codm i*s»

or defect of density is diHtribute<i un :^h-

out a cohimn of a certain depth, in'icjxri'icnt of

locality. Prof. Ik>wie has shown that in many cases

there is geological evidence for the fxistence of

heavier or lighter hkIcs (as the case mav be) nearer
the surface, and that these are capable of accounting
for many of the anomalies referred to, without sup-
posing the isostatic compensation to be incomplete.

Carbonisation of Coal.—The Fuel Research
Board has issued a report (Technical Paper No. 8) on
" The Steaming of Wigan .\rlev Coal in Vertical Gas
Retorts " (M.M.S.O.. ^4. net). It sets out the
results which were obtained when this particular coal

was carbonised with gradually increasing quantities
of steam in the (ilover-VVest vertical retorts of the
Fuel Research J3oard's experimental station at
Xireenwich. The coal is one largely used for gas-
making in Lancashire, and the tests on it were carried
out " at the request of the Preston Gas Company, the
Wigan Coal and Iron Company, Ltd., and Messrs.
West's Gas Improvement Company, Ltd., these firms
combining to bear the cost of 300 tons of coal for the
purpose." A large amount of detail as to the results
obtained finds its place in the text of the report, and
particularly in tables given at the end, from which
It is plain that an attempt has been made to secure
as much information as possible during the tests for
the guidance of gas engineers who may be thinking
of using this coal. It is interesting to note that some
data have been accjuired for the fuel consumption, as
reported thus :

" The amount of heat required per
ton for the carbonisation of this coal, including the
sensible heat in the products, varied from 13-0 therms
with 5 per cent, steam to 18-25 therms with 20 per
<:ent. steam. The intermediate points were not
obtainable owing to the amount of heat which was
taken up by the setting when only three retorts were
in use being unknown."

Temperaturk-measuring Instruments.—A use-
ful l)ooklet of 71 pages has been issued by the
Cambridge and Paul Instrument Company, in which
a concise account is given of the various temperature-
measuring instruments made by this firm. A perusal
of its contents shows that the number of useful
devices applicable to the measurement of temperature
is continually increasing, so that the user has now
a much wider choice than heretofore. Descriptions
are given of dial and index thermometers, the latter
being provided with an electric alarm attachment
for ringing a bell when the temperature differs from
that at which it is desired to work. With both these
types continuous records may be taken on charts
by means of a moving pen. In connexion with
platinum resistance thermometers, direct-reading
mdicators for any assigned range are provided, in
which the movements of the pointer depend upon
the extent to which a Wheatstone bridge is thrown
out of balance by the var\-ing resistance of the
platinum at different temperatures. Thermo-electric
pyrometers, with base-metal and rare-metal couples
and suitable indicators and recorders, are described

;

a form used for measuring surface temperatures, and
methods of cold-junction control, being of special
interest. Amongst radiation and optical pyrometers,
a description is given of a recent pattern of the
disappearing filament type, capable of reading to
2100° C. A new feature is the introduction of
•devices for the automatic control of temperatures,
either of gas or electric furnaces or tanks of liquids.
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Control is efjcctctl ffum lUc uKhcator by m<
relay, which comes mto action when the

teni; is reached, and operates a metaa-i.

will tcs the supply from the source of h- •

Thf in^ii iimunts described under this head rep-^

distinct advance in temperature-measuring ap,

"F'ishing" in Om.-weul Drii-linc;. — li

a term employc<l bv the driller to cover an.
of different operations connected with the Urii) .;

of oil-wells, but it is invariably synonymous with
trouble of some kind or other, and always calls for

the greatest skill and ingenuity on the part of the
operators concerned. Technically speaking, the pro-

cesses of side-tracking of tools, casing, or sinniar

obstruction, frequently necessary in env--"-"' <•

come within the purview of " fishing

recovery of lost or " stuck " tooN r

broken ropes or rods, lost or bi

removal of " frozen " pipe or other <

,

the drilling of the well—these are some of the manv
kinds of trouble experienced by the driller. Fishmt^
methods differ with the -type of drilling system in

vogue, with the efficiency of the drilling crew, and
to a large extent according to the country in whi( h

the oil-field is situated. It should l>e borne in mind
that operations of this character are usually lengthy,
tedious, and expensive, since while they are beinj;

carried out the weH certainly cannot be
any money ; consequently producers are 1

more and more alive, to the necessity for n-'iui v..-^

fishing operations to the absolute minimum, by tin-

employment of the most skilful drillers, equipped
with the most up-to-date tools and devices for

achieving the desired results. Drilling is becoming
more and more of a science, less of routine manual
labour; it is therefore valuable to have the adv;int a-. ^A

a paper such as Mr. Albert Millar's, read on N
13 before the Institute of Petroleum Tech;
dealing with the Galician-Canadian pole tool nshing
methods, which provided a natural sequel to his previ-

ous paper on the same system of drilling for petroleum.

Mercury as a Working Substance for Binary
Fluid Turbines.—The possibilities of the use of

mercury in this connexion were discussed in a paf>er

read by Mr. William J. Kearton before the Institu-

tion of Mechanical Engineers on November 16. No
fluid exists which possesses the ideal conditions for a
single fluid turbine ; hence the use of two fluids—one
having a high boiling-point to be used in a hmh-
temperature turbine, and the other with a low boilmj.;-

point to be used in a low-temperature turbine. Mercun.-
may be used for the first fluid and steam for the
second. It is stated that an experimental mercurv--

vapour turbine has been built in the United States by
the General Electric Company to the designs of Mr.
Emmett, and that a second turbine has recently been
put into operation. There does not appear to be any
published information on the subject in Great Britain.

A considerable amount of experimental work has Ix-en

done by chemists and physicists on the propertio of

mercury, but all the data required for a complete
study of the problem are not at hand. A lartje

amount of research work, particularly in connexion
with the determination of latent heats at high tem-
peratures, remains to be done. A considerable part
of Mr. Kearton 's paper is taken up with a discussion

of the properties of mercur\', and the results obtained
by many workers are rev-iew-ed. The author has
calculated tables giving the relation of temperature,
vapour pressure, sensible heat, latent heat, total heat,

entropies of the liquid, of evaporation, and of the
mercury vapour ; these tables appear in the paper,
and are supplemented by diagrams showing the

properties graphically.
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The Royal Society Anniversary Meeting.
Institution' OF Research Professorships.

A T the anniversary meeting of the Royal Society
-^*- held on November 30, the report of the Council
was presented and the president, Sir Charles Sher-
rington, delivered his address. The report of the
Council refers mainly to the chief benefactions
made to the Society for the promotion of scientific

investigation. These are the gift of 100,000/. made
by Sir Alfred Yarrow in February last, a bequest
of 50,000/. by Dr. Ludwig Mond, which came to the
Society through the death of Mrs. Mond in May last,

500/. a year for at least five years from the Worship-
ful Company of Armourers and Brasiers, the Foulerton
gift of 20,000/. and the bequest by Miss L. A. Fouler-
ton of the residue of her estate, and the Messel
bequest of four-fifths of the residuary estate. The

in proportion to the total incomes of these two funds.

It was further resolved on the recommendation of

this Committee that the chief remaining part of the
income from the various funds be used in the endow-
ment of certain Royal Society professorships, these

to be awarded to men only of proved ability for

independent research ; and regulations have been
adopted both for the endowment of these professor-

ships and for the endowment of scientific research

in other ways out of the residue of the various funds.

Detailed regulations for the administration of these

four funds and for the appointment to and tenure
of Royal Society research professorships have been
adopted by the Council, and a separate Committee has
been appointed to make recommendations as to the
administration of the Yarrow fund.

Photo\ \Eliiott and Fry. Ltd.

I'rof. .\. Kowler, profe!».sor of astropliysics, Imperial College
of Science and Technology.

Yakrow Rkshakch Pkofkssors of thk Royal Society.

Mr. G. I. Taylor, fellow and lecturer in mathematics,
Trinity College, Cambridge.

income from the present investments of the four

funds available for the endowment of scientific

research is approximately as follows : Foulerton
gift, 1000/. ; Foulerton bequest, 4050/. ; Messel
fund, 1575/. ; and Yarrow fund, 5450/. No income
has so far been regeived from the Mond fund, but,

according to the terms of the will, it is anticipated

!iat there will be an annual income of about 2500/.

Upon the receipt of Sir Alfred Yarrow's gift, a
committee was appointed by the Council to consider

and make recommendations as to the general use

and administration of the Foulerton, Messel, Yarrow,
and Mond funds. Following a recommendation of

this Committee, the Council resolved that in the

tirst place the remaining sums of 250/. to be paid
m respect of the yet unpublished volumes of the

Koyal Society Catalogue of Scientific Papers be paid
out of the income of the Mond fund, and that after

tliis the deficit of the Royal Society's publication
fund should be met each year by contributions from

10 Messel fund and from the Mond fund, the.se

I )ntributions being made in so far as convenient

Sir Charles Sherrington devoted his address
almost entirely to an account of the institution of

these research professorships and the policy adopted
by the Society in regard to this means of securing

the advancement of natural knowledge. It is felt

that professorships endowed in the way described, so

as to be mobile both as regards the University at

which they are held and the subject of research,

are of enormously greater value than professorships

or fellowships tieil for all time to a particular uni-

versity and a particular subject.

The portions of the president's address referring

to the use of these endowments, and to the work of

this year's medallists, are printed below in a slightly

abridged form.

Sir Charles Sherrington's Presidential
Address.

At the anniversary meeting it cannot be out of

place to iterate the main object of the Society's

foundation
—

" the improvement of Natural Know.

NO. 2823, VOL. I 12]
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the Societv ronld hope to make h)r tlic furthering of
research shoidd keep siiitali!\ in siL;ht tlie wliole ambit
•ol the Sorirt\'s puiAiew ol natural kiiowlrdj^^e. thus
making for advance o\'er a wide scieiititir trout. l-"or

such a plan the Foulerton, Messcl, Narrow and Mond
funds, to mention them in liieir histurual -^imuiiwc,

taken in ronjuiution and following the w ) ir

individual donors, lend ihemselves wtll i pe
of destination of these l'und> r\teiid^^ troni plu'Mes,

chemistry, and enj.;ineeriiiy, on one liand, tlirough

biology, to. on the other hand, "Medicine and such
sciences as an' connected witli the discovery of the
causes of disease and the relief of human su tiering."

The mere scant enimieration ot ilu c uclc of the natural
seienres miITk cs to sliou them as a band of brothers,
and scciul; ihi'iii as sin li is to remember their call is for

research, and not even solely for science's sake itself,

but for that of humanit}^ as well.

In addition to the (piestion of the breadth of field

there reinained that also of the particular form which
lull) for reM'arcli might take in order to be best effect-
i\e in whatever field rendered. The consideration
given to tins has been very full and careful. Tt will

be recalled that from the Donation fund and from
some other funds of smaller amount, and also through
the ("oininit tci' adiniiiistei'ing the annual Government
gr.mt, the Soc u't\- is able annually to make disburse-
ment- heljiful for iipparatus and material in response
to .ipphcation-^ in regard to particular items of research.
Moreover, the Society has of research studentships
live in addition to the Sorbv fellow shiii. All and
each of these have rendered and are reiideriuL; \alu-
able aid to scientific research in their se\ era! re-jn < tive
ways. Broadly taken, their destination is rs

of promise in the earlier period of their e. id

such workers are thus provided with opporiinnix tor
proxing the powers of their promise. This \ ear, in

addition to the above, a generous and public-spirited
step taken by the Worshipful Company of Armourers
and Brasiers enables the Society to participate re-
sponsibly in the management of yet another endow-
ment of somewhat similar scope.

Bearing in mind this rel.iti\elv satisfactorv provision
already existent for these needs and recognising, further,
the far-reaching outside provision available from
("rovernmental and a number of public and private bene-
ficiarj' sources, to meet requirements of a similar kind,
the opinion arrived at after thorough consideration
has been that a form of help specially called for, and
specially likely to be effective in advancing discovery,
would lie in the creation of greater opportunity for
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seenib eiiliaiiced by (.ircum-tances ol the pre.'scut time,
including as this present time does the likelihood of an
immediate future which will be one of anxiety for

finding ways and means. In institutions, university
or other, for the most part such investigators occupy
positions to which their opportunities for research
attach rather as a secondary adjunct to calls of other
nature upf)ii their -.ireiiuth and time. Under an
institution's imaiu lal stress the demand made by it

upon iiK iiiIh r- of it- staff who have multifold duties
other than re-earth, is likely to be increasetl in

directions away from re-earch. This is a situation of
hardship to the investigator and of detriment and mis-
chance to the due advance of science itself.

Institutions, whether university or other, which are
seats of learning, show themselves, in instance after
instance, desirous tor tiieir personnel to prosecute
research, but also, m instance after instance, embar-
rassed to secure to them adequate time for doing so.

Yet the research acti\ ity of these men—or, for that
matter, women— is a mam source of that improve-
ment of natural knowledge which it is the Societ>''s

great business to promote. A spring of indispensable
supph' for the production of new knowledge is thus
stemmed or curtailed. Therefore, it is felt that the
Societx-, by securing, m co-operation with this or that
jiarticular institution, amj^le freedom of time for a
distinguished member of the personnel there to prose-
cute research undividedlw mav extend a form of help
toward the advance of di>co\ cry particularly desirable
and welconu'. It is felt that by so doing the Society
can gear most usefully its own motive help into the
general existent running machinery for the production
of new scientific knowledge. The hope is, and the
belief is, that its action mav thus provide exactlv a
somethin.g which other institutions might have special
difficulty 111 providing. Tlie action it is taking marks
a course wliich, although entered upon tentativelv and
to be judged hnally by experience, is yet inaugurated
with the foundation of three research professorships
of the Society. The regulations for these appoint-
ments have been drawn up with intention to give the
professors the utmost free<.lom to carr\- out research in
the way dictated, by their individual attainment, tem-
perament, and inclination. The Council has not
thought ht to insist that the professors either shall

teach or shall not teach ; the sole restriction laid down
is tliat to research shall their main energies be devoted.

At the anniversary meeting last year I had the
pleasure of referring to the appointment, then literally

scarcely more than one hour old, of Prof. Starling as
Foulerton professor. This year has seen him Harveian
Orator of the Royal College of Physicians and, as
regards the Society, entered fully upon the actual
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activities of the Foulerton professorship. Now at this

present anniversary, the pleasurable privilege falls to

me of announcing the appointments of Prof. A. Fowler
and Mr. G. I. Taylor to the Yarrow professorships. I

may be allowed here a brief reference to their work.
I follow the alphabetical order of their names. Prof.

Fowler is known the world over as a spectroscopist

whose researches have been of the greatest value to

astronomy, to physics, and to chemistry. Entering
on science first as a pupil of, and then as an assistant

to. Sir Norman Lockyer, his earlier researches were,

at that provenance made natural, astrophysical in

kind, although the special technique which he de-

veloped was a technique of methods purely laboratory.

He achieved extraordinary success in identifying lines

observed in stellar spectra with lines which he was
able to reproduce in the laboratory ; he was able thus
to assign the lines to their chemical origin. For
example, the origin of the bands which dominated the
spectra of what were then described as stars of

Secchi's third class had been a mystery for many
years. Fowler was able to show that they were due
to titanium oxide. He accounted for many of the
bands in the sun-spot spectrum by showing that they
"belonged to magnesium hydride. Again, he made
an interesting study of the spectra of comets. The
spectrum of the head had been observed by Donati in

1864 and had been fully studied by Huggins and
others. It remained for Prof. Fowler to make a study
•of the tail spectrum of comets. He noticed first that
the observed spectrum coincided with one which had
been obtained in the laboratory arising from an im-
purity in low-pressure hydrogen. Finally, after much
effort and laborious work, this spectrum was found to

originate in carbon monoxide.
While these are perhaps some of the more striking

of Prof. Fowler's successes in the region of astro-

physics, he has also done a great deal of highly useful

work in adding to our knowledge of the spectra of

known terrestrial substances. Special mention may
perhaps be made of his study of the spectrum of

•scandium, which proved to be important both in

solar prominences and in sun-spots ; of magnesium,
in which he discovered new series of spectral lines ; of

strontium, in which he added several lines to the
already known triple series ; and of the active modi-
fication of nitrogen discovered by the present Lord
Rayleigh.
At the time that these investigations were carried

out, there was no reason to suppose an immediate
future of practical importance for the results obtained,

but with the advent of Bohr's theory of atomic
structure, they have been found to provide exactly

the material required for full discussion of the new
theories of atomic structure, and for the acquisition

of new positive knowledge as to the details of atomic
mechanism. Perhaps his success of most striking

general appeal has been his direct experimental proof
that the so-called i'-Puppis series of hydrogen originate

from helium and not from hydrogen at all. This
result incidentally provided a striking confirmation of

'*ohr's theory of the origin of spectra.

In this field of research Prof. Fowler stands un-
rivalled. Recently he has been examining the
changes which take place in the spectra of elements as

one electron after another is remo\'ed ; the results

obtained are of fundamental importance. His last

paper, on the " Spectrum of Trebly Ionised Silicon,"

win still be fresh in the minds of many of our
fellows.

Branches of physical science other than those bene-
titing by Prof. Fowler's work have formed the field of
search of the Society's other Yarrow profe.s.sor, Mr.

. I. Taylor, namely, mathematics, engineering, and
L;cophysics. Mr. Taylor started his scientific life as
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an applied mathematician, and the Society is still

fortunate in receiving from him frequent mathe-
matical papers on hydrodynamical themes. Before
the advent of Mr. Taylor to this field, it was almost a
foregone conclusion that the results of mathematical
research in a large part of hydrodynamics would not
be confirmed by experiments ; Mr." Tavlor has opened
an era in which experiments and analysis give con-
firmatory results. From abstract hydrodynamics he
was led to research in practical problems of geophysics
and meteorology. He has a distinguished record in
aeronautical science, dating from the time when,
acting as ]\Ieteorological Adviser to the Air Force, he
was led to study the motions of the air, the causes and
effects of eddies and the complicated phenomena to
which these give rise. The application of much of his
work to problems connected with aircraft is very
direct. As the result of mathematical calculations he
designed a parachute possessing many advantages in
practice

;
quite recently he has published an import-

ant theoretical investigation as to the manner in
which the forces on a model aeroplane in a wind-
channel are affected by the eddies set up at the
channel's mouth. Some contributions by him have
proved of high value to the theory of the propeller.
He has taken a leading part in the development of a
theory which goes far to account for the forces of an
aeroplane in terms of the circulation round it, and the
series of trailing vortices shed from its wings.

Mr. Taylor has been equally successful in the
application of mathematics to engineering problems.
In collaboration with Mr. A. A. Griffiths, he was
the first to utilise the fact that the equations which
determine the torsion of an elastic bar are identical
with those representing the displacement "of a thin
membrane stretched over a hole of suitable shape
when slightly distorted by uniform pressure. By
micrometric measurements of the distortion of such
a membrane, he was able to deduce the torsion
stresses inside a bar of specified cross-section, a
procedure having practical applications of the
greatest importance.

In the last Bakerian lecture delivered before the
Society, Mr. Taylor, in conjunction with Miss Flam,
studied the strains in a single crystal of aluminium
when stretched to breaking point, using a most
ingenious combination of micrometric measurements
and X-ray analysis. In this way he was able to
trace the internal motions in the crystal and to
explain the striking difference between the fracture
of a bar of ordinary metal and that of a single crystal,
such as he examined. In this, his most recent work',
he has opened up a field which promises to be of
far-reaching importance to the science of the strength
of materials, and, I venture to think, of great practical
value to the working engineer.
The record of both of our new professors gives

every justification for hoping that in the unfettered
freedom of the Yarrow professorships they may find the
opportunity for still more ample fulfilment of brilliant
work. It is fortunate that they will both continue
their researches in the laboratories from which their
outstanding work has issued in the past, and of the
traditions of which their reputations already are,
indeed, a part.

Finally, may I in general terms return once more
to summarise that leading motive, which has actuated
the launching of these new professonships. Our
universities and other scientific institutions have
been wont—indeed in many cases by force of circum-
stances are compelled—to regard teaching as the
primary occupation of professoriate and staff and
to envisage their occupation by research as merely
secondary to their occupation in routine teaching.
The Society has inverted quite deliberately that
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Yet one word more tipon this subject. cut

as the Rifts are which the S<x:iety has received,

enabling it to do what it is doing toward this end
it has at heart, may we not venture to hope that

the funds already to hand for that purpose will

prove but the auspicious starting-point for yet others

of similar destination. To say this is but to echo

the concluding sentence of Sir Alfred Yarrow's

memorable letter. With such aspirations, our desire

is that in due course either the Koyal Society or other

bodies may have it in their power to endow the

research of all those individuals whose life ought,

in the best interests of the community, to be devoted

to scientit' - rch as the innin purpose of their

life-career

The Medallists.

Copley Medal. Prof. Horace I.amb.—For forty

years Prof. Lamb has been recognised as one of the

most prominent and successful workers in applied

mathematics in Great Britain. He is the foremost

authority on hydrodynamics, not only in Great Britain

but the world over. Prof. Lamb's scientific activity,

originally centring around the subject of hydro-
dvnamics, has radiated thence into most branches

o\ physical science and he may be regarded as the

outstanding representative to-day of the school

founded by Stokes, Kelvin, Clerk Maxwell, and
Rayleigh. In recent years he has made important
contributions to seismology, the theory of tides,

and other branches of geophysics. Specially perhaps
should be mentioned the assistance he has given of

recent years to the Aeronautical Research Committee.
Mathematical questions involved in ^the flow of air

round aircraft, in the action of propellers, and the
stresses in aeroplane structure, are of fundamental
importance, but are exceedingly difficult ; and here,

as elsewhere. Prof. Lamb's mathematical skill and
power of clear exposition have proved of the highest

value.
Royal Medal. Prof. Charles James Martin.—Prof.

Martin is distinguished for contributions both to

physiology and to pathology. Investigating snake
venoms, he differentiated two groups in virtue of

their action, one nervous, the other, so to say, humoral.
His work on heat-regulation in monotremes threw
light on the evolution of the thermotaxis of warm-
blood animals. More recently his researches have
lain in the colloidal chemistry of proteins, and in

frotein- metabolism. As Director of the Lister

nstitute he has contributed to many investigations,

in addition to those actually issued in his name.
Thus he has been intimately associated with the
inquiry into the influence of accessory food factors of

diet in the prevention and remedying of " deficiency"
diseases, such as scurvy and rickets, an inquiry
the succe.ss of which may be regarded as one of the
recent triumphs of preventive medicine.
Royal Medal, bir William Napier Shaw.—In the

great advances made during the last twenty-five
years in the science of meteorology. Sir Napier Shaw
has been amongst the foremost pioneers. During
his twenty years' administration at the Meteoro-
logical Office, that Office saw three marked steps
forward : two of these were changes in its quarters

;

the third and greatest was the change in outlook
of the work of the OflSce, whereby it assumed,
under Sir Napier Shaw's stimulating influence,
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Davy Medal. Prof, Herbert Breretoa I'. ; r

Prof. Baker's researches in various fields of «

investigation, his examination of highly
tellurium from various sources for the po.s;»ible

presence of higher members of the same group of
elements, and the redetermination of its atomic
weight, are of outstanding merit. It is, however.
his remarkable researches on the influence of traces
of water in modifying chemical change, whether
of the nature of combination or of decomposition,
which constitute perhaps his especial distinction.
The results obtained by complete drying were as
remarkable as they were unexpected, because they
were in direct opposition to those which followed
careful drying by usual methods. The bearing of
Prof. Baker's researches on theories of chemical
change is as important as his conclusive experimental
demonstrations of the phenomena themselves.
Hughes Medal. Dr. Robert Andrews MilUkan.

—

Dr. Millikan has long been regarded as one of the
most skilful experimenters in physical science. He
is awarded the Hughes medal especially for his
determinations of the electronic charge e and of
Planck's constant h. When physicists were still

ignorant of the value of the electronic charge to
within 5 per cent.. Dr. Millikan, by a metho<l of the
utmost ingenuity, arrived at the value 4*774 x 10*'*

E.S.U., for which he claimed an accuracy of one part
in a thousand, a claim which has stood the test of
time. His determination of h was not only remark-
able in itself, but was of still greater value as finally

vindicating the Einstein-Bohr view of the nature of
the photo-electric phenomenon.

University and Educational Intelligence.

Edinburgh.—Dr. Theobald Smith, of the Rocke-
feller Institute for Medical Research, New York,
United States, gave an address in the University,' on
Tuesday, November 27, on comparative pathologfy.
He emphasised the common basis—theoretical and
biological—of human and animal patholog\- ; the
divergence in methods of treatment of human and of
animal patients is determined in the case of the latter

by economic considerations. He urged that individual
treatment of animals should be replaced more and
more by preventive measures, and that future stock-
owners should be brought to realise this by p • - >

education in the principles underlying diseasr

Liverpool.—Sir Heath Harrison, Bart., founder of

the chair of organic chemistry in the Universitj', has
generously contributed a further sum of 2500/. to-

wards the endowment of the chair.

Dr. C. E. Weatherburn, of Ormond College,

Melbourne, has been appointed professor of mathe-
matics at Canterbury- University College, Christ-

church, New Zealand.
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The Annual General Meeting of the Association of

Women Science Teachers will be held on Saturday,

January 26, at "University College, London. In the

afternoon Miss Elles will lecture on " The Scientific

Interpretation of Scenery " and the meeting will be
open to all who are interested in the subject.

In London, Ontario, the corner stones of the new
arts and science buildings of the University of

Western Ontario (formerly known as the Western
University of London) were laid on June 18 last

by the Premier of the Province. The cost of the

buildings, more than a million dollars, is being provided
for chiefly by grants from the provincial and county
governments. The University has grown rapidly in

recent years, its student enrolment (610) being three

times as large as before the War.

A PROFESSOR of botany and director of the bio-

logical laboratories in the University College, Colombo,
Ceylon, is required. Candidates should hold a first-

class honours degree of a British University, with
botany as the principal subject, or equivalent quali-

fications, and have a competent knowledge of plant
physiology, with an acquaintance of botany as

applied to agriculture either as plant pathology or

genetics, or soil biology. Further information of,

and application forms for, the appointment are

obtainable until December 15, from the Assistant

Private Secretary (Appointments), Colonial Office,

Downing Street, S.W.i. The completed application
forms must be returned by January i.

Among " significant movements in city school
systems " described in Bulletin No. 8 of 1923 of the
I nited States Bureau of Education is the increase in

size of the school buildings and grounds. In the
larger cities buildings with 24 or more rooms are
beginning to appear. This movement is partly due
to the insistent modern demand for adequate pro-
vision in connexion with city schools for recreation,

for physical training, and for practical work. In
many cities it has been found that the expense
involved in providing for these activities the re-

quisite gymnasiums, auditoriums, manual training

shops, home-economics and science laboratories,

drawing and modelling studios, and playgrounds,
while maintaining class rooms on the same scale as
before for ordinary class instruction, is prohibitive.

' he " platoon," or " work-study-play," or " duplicate
< hool " plan divides the school children of all grades
into two groups—A and B. While those of group
A are in the class rooms those of group B are in

the playgrounds, auditorium, laboratories, or other
specially ecjuipped rooms, and vice versa, so that the
school can be run with half the number of class rooms
required under the ordinary system. Such schemes
have been introduced in 53 cities, and in one of these
more than 50 " platoon " schools are established.

The Cincinnati public-schools psychological labora-
tory is responsible for an interesting attempt to trace
the causes of failure in first and second-grade work
of children not classified as mentally deficient. The
txperiment was carried out in an " observation
(lass " of sixteen children from 1917 to 1921, and a
detailed account of it has just been published in
" Diagnosis and Treatment of Young School Failures

"

—Bulletin No. i of 1923, of the Washington Bureau.
Diagnosis should, the writer declares, take account
of the child's mental level (as indicated by the various
intelligence tests), school history, state of health,
"neral mental tone and attitude {e.g., obsessions,
liobias, or anxiety-states), and heredity. Treat-

.iient in the observation class resulted uniformly in

improvement as measured by mental tests notwith-

standing that operative correction of physical defects

such as removal of diseased tonsils and adenoids was,

owing to parents' objections, in no case effected and
unfavourable home conditions remained unchanged.
Pleading for a widely extended development of

psychological and medical clinics and other extra-

class-room resources, the writer remarks, " The
community-wide contacts of the school and its hold

on the family through the child give it a strategic

position for the discovery and diagnosis of mental,

physical, and social ills which no other agency can
possibly equal."

The annual meetings of the Geographical Associa-

tion will be held in Birkbeck College, London, on
Wednesday. Thursday, and Friday, January 2, 3, and
4, 1924. The programme includes the following

items:—Jan. 2, Prof. P. M. Roxby will open a dis-

cussion on " Regional Study in the University and
the publication of its results "

; Jan. 3, Mr. L. Mac D.
Robison will give an address on Ceylon ; Sir Richard
Gregory will give his presidential address on " British

Climate in Historic Times "
;

joint conference be-

tween the Royal Meteorological Society, the Geo-
graphical Association, and the Science Masters' Asso-

ciation, to consider the place of meteorology in

education. Sir Napier Shaw will preside. Subjects

of discussion :
" The Place of Meteorological Observa-

tions in the School Course," and " The Teaching of

Meteorology and Climatology in Schools from (i) the
physical arid (2) the geographical standpoint "

; and
M. Em. de Martonne, professor of geography in the
University, Paris, will speak (in English) on "A
Study of Transylvania" : Jan. 4, conference on rail-

way geography. Mr. Alexander Bell, Assistant Gen-
eral Manager," L. and N.E. Railway, in the chair.

Opened on behalf of the Geographical Association by
Mr. LI. Rodwell Jones and Mr. C. B. Fawcett.

In 1919, arising out of a suggestion put forward by
the Universities Bureau of the British Empire as to
the desirability of establishing a scheme for the inter-

change of students between the Universities of Great
Britain and America, the Imperial College of Science
and Technology, S. Kensington, with the generous
assistance of two of its governors. Sir Arthur Acland
and Sir Otto Beit, initiated as an experiment a project
designed to afford to selected Imperial College students
a year's post-graduate study either at an American
university, or in American works. The hope of the
founders was that the awards might not only prove
mutually advantageous to the students of the two
countries, but also that a closer acquaintance would
tend to foster a spirit of good fellowship and mutual
understanding between the students of the two
countries and the countries themselves. The original

scheme contemplated 6 scholarships of 300/. each for

one year, which the Imperial College made 400/. a
year, and later Sir Alfred Yarrow generously con-
tributed a sum sufficient to provide 4 additional
scholarships. In all 12 scholars were sent to America,
10 with, and 2 without emoluments ; 6 of these went
to the Massachusetts Institute of Technology, 2 to
Columbia University, i each to Cornell, Harvard, and
Yale Universities, and i spent the year with the
Tennessee Iron Coal and Railroad Co., and other
works. Five of the .scholars were awarded the degree
of master of science at the conclusion of the year, and
arrangements were made in three cases by the American
institution for the students to remain for a second year.

Judging from the reports which have been received,
the experiment has been an undoubted success. The
awards have been discontinued as the funds have been
exhausted.
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Societies and Academies.

Royal Anthropological Institute, November 6.;

—

Prof. C. (J. Scligin.'in. president, in the chair.—Miss
M. A. Murray : The Percy Sladcn Memorial Fund
Excavations at liorg en Nadur. Malta. The apsidal
building found last vcar was completely excavated,
and further cxcavati'ons were earned on to the cast
and south. The main entrance to the megalithic
enclosure was cleared ; on each side of the gateway
was a tall megalith, and just within the enclosure on
each side was a small chamber budt of megalithic
blocks. In an angle of each of these chambers a pot
of the Bronze-age was found, evidently in position.
The enclosure wall curves away from the main en-
trance towards the south and west ; but there was
not time to clear this completely. The outer blocks
of the apsidal building were laid bare ; they occur
only round the west end and the north-west apse.
Originally, they were probably six feet or more in

height ; now, however, they are about three feet high,
as the tops have been broken off to bring them to
the level of the field. Numbers of small fiint imple-
ments were found in all parts of the site, chiefly in

and near the apsidal building. To the west of the
apsidal building the so-called " Neolithic stratum "

was clearly marked, the earth being of a different
colour from that above and below, and Neolithic
potsherds occurring m large numbers. As this part
of the excavation was at the boundary of the next
field, it was not possible to continue the excava-
tion further in that direction. It is hoped that the
Maltese Government will buy the fields which contain
the megahthic structures, and thus ensure that all

the buildings of Borg en Nadur may be completely
excavated.

November 20.—Prof. C. G. Sehgman, president, in
the chair. L. H. Dudley Buxton : The inhabitants
of Inner Mongolia. The inhabitants of Inner Mon-
golia may be divided into three classes—Mongols,
Chinese, and Manchus. The Mongols only are dis-
cussed : they are usually divided into three groups

—

the Kalmucks, the Buriats, and the true Mongols.
This classification is based on linguistic relations
alone. The majority of the true Mongols have
adopted the Lamaistic form of Buddhism, but a
number of rehcs of Shamanism survive, some of the
rites being strongly reminiscent of Arctic hysteria.
All their rites and ceremonies are in close harmony
with their geographic environment, and are closely
related to their occupations as pastoral nomads.
Their physique differs from that of the Kalmucks
and from many of the Buriat tribes. They seem to
stand intermediate between the Turkish tribes of
Central Asia, such as the Turguts and the Taranchi,
and the Northern Chinese, although in many ways
they are nearer the latter. They probably received
a considerable infiltration of Western blood, perhaps
akin to that of the Alpine race, possibly at a time
which was contemporaneous with the culture repre-
sented in Fengtien by the Sha Kuo T'un pottery,
altliough the actual people who occupied this site
seem to have been early Chinese. If we regroup the
Mongols on the basis of physique, most of the Kal-
mucks and many of the Buriats fall in a class akin
to many of the Turki tribes, and distinguished for
their extremely round heads, and to form a separate
class which will include probably most of the true
Mongols and the Buriats and possibly some of the
Kalmucks. These are closely allied to the yellow
races, although they, too. probably have a strain of
white blood in their veins.
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Physical Society, November 9.—Dr. Al'

Russell in the chair.—A. \.. Narayan: Scatt< i

light by Carlson dioxide, nitrous oxide, and some orgai.

:

vapours. The light scattered laterally by the m*-;

cules of gases is not completely polarised, but contiii.i

a component polarised at right angles to thf* direct 1 1

which is predicted by theory for a spheri'

the two components being conveniently 1

the " wrong " and the " right " comptmcnis rc^jK'
"

ivcly. Sunlight was used Tor illuminating gases aiul

vapours, enclosed in a jointless tube. The strcngtli^

of the components were compared both by dirci t

photometry and by photometric comparison of their

effects on a photographic plate. Ixjrd Kayleigh's
results were confirmed, particularly in the case of

carbon dioxide and nitric oxide. The difference in

the scattering power of these two gases is contrary to
the prediction of the Lewis-Lfmgmuir theory of the
atom.—A. Ferguson : On the measurement of tlie

surface tension of a small quantity of liquid. If a
small quantity of liquid, i c.c. or less, be placed in a
vertical capillary tube, its surface tension may be
determined by applying pressure to the upper end of

the tube, and measuring the pressure necessary to
force the liquid into such a position that the
meniscus at the lower end of the tube is platie.

Interfacial tensions may also be deteniiined in

this way.

The Faraday Society, November 12,—Sir Robert
Robertson, president, in the chair.—A. J. AUmand
and A. W. Campbell : The electrodeposition of

manganese. The electrodejxjsition of manganese
from aqueous solutions of its sulphate and chloride
has been studied, and the effects of changes in com-
position of electrolyte, current density, temperature,
and type of cell investigated. Pure manganese in

coherent form can be prepared in small quantity
with a current efficiency of 40-50 f>er cent., but
attempts to prepare larger amounts in coherent form
were unsuccessful.—S. Glasstone : The cathodic
behaviour of alloys. Pt. I. Iron-nickel alloys.

—

A. L. Norbury : The volumes occupied by the solute

atoms in certain metallic solid solutions, and their

consequent hardening effects. \Vhen an element is

distributed in soUd solution as single atoms replacing
single atoms of the solvent in the space-lattice of the
latter, the hardening effect is, in general, proportional
to the difference in size of the solute and solvent
atoms. This relationship does not hold in certain

exceptional cases—for example, siUcon in copper and
sodium in lead, which appear to arise when the
solute has an exceptionally strong chemical affinity

for the solvent. In such cases the solute probably
exists in solid solution in the form of molecules of

an intermetallic comp)ound having a different space-
lattice from that of the solvent. WTien an element
forms a solid solution with another element, there
is a contraction or expansion which seems to be large

or small according to whether the chemical affinity

between the elements is large or small.—J. B. Firth

and F. S. Watson : The catah^ic decomposition of

hydrogen peroxide solution by blood charcoal. Blood
charcoal previously heated to 1 20° C. shows moderate
catalytic activity- in the decomp)osition of h\'drogen
peroxide solution, but the acrivity is considerably
increased by previous heating in a vacuum at
600° C. and 900° C, and is still further increased by
previous sorption of iodine from solution. The
activity of an activated charcoal consists of two
types : o activit>% which is very rapid, but ceases

after a few minutes, and .3 activity, which may
persist for several hours. In ordinary- blood charcoal
a activitj' is absent. The introduction of iron into

sugar solution prior to carbonisation increases the
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activity of the charcoal considerably, and it is sug-
gested that the iron acts as a spacing agent. The
proportion of hydrogen peroxide decomposed is

determined by both the activity of the charcoal and
the concentration of the solution.—E. E. Walker :

The influence of the velocity of compression on the
apparent compressibility of powders. The influence
of the duration of the load on the volume ratio of
compressed powder has been investigated, and the
isobaric curve has been correlated with the value
of the ratio resistance to impact to resistance to
static load. The exceptional readiness with which
powdered ammonium nitrate shrinks depends chiefly
on the high value of its velocity coefficient.—L.
Anderson : (i) An investigation of Smoluchowski's
equation as applied to the coagulation of gold
hydrosol. Colorimetric determinations of the rate
of coagulation of gold sols by hydrochloric acid,
potassium chloride, barium chloride, and aluminium
chloride have been carried out, and a region of rapid
coagulation is found in which Smoluchowski's equa-
tion holds fairly well. A slower region of coagulation
is found in which the equation is inapplicable. On
the whole, the equation in its present form is strictly
limited to rapid coagulation. (2) The effect of
sucrose on the rate of coagulation of a colloid by an
electrolyte. The coagulation of gold sols by hydro-
chloric acid, barium chloride, and potassium chloride
in the presence of varying amounts of sucrose has
been investigated. It is concluded that sucrose
exerts a definite peptising effect upon colloidal gold, and
also that it exerts a specific augmentation of coagula-
tion in the case of hydrogen and barium ions over
and above that of increasing the activity of these
two ions. It exhibits apparent antagonistic action
towards ions and gold sols. The experiments
indicate in general that the coagulating power of an
ion is dependent upon its activity rather than upon
its concentration, a conclusion which brings the
typical colloid phenomenon of coagulation into line

with the kinetics of chemical change in homogeneous
(molecular) systems.—H. H. Paine and G. T. R.
Evans : A method of measuring the rate of coagula-
tion of colloidal solutions over wide ranges. The
rate of coagulation of colloidal copper solutions has
been studied for a wide range of electrolyte con-
centrations by making use of the retarding effect
of starch. Very rapid coagulations can thus be
brought into the region of observation by ordinary
methods. A " transformation factor " can be obtained
which enables one to calculate what the rate of
coagulation would have been for the pure colloid.

The results agree closely with the equation deduced
by Freundlich for the variation of the rate of coagula-
tion with the concentration of the electrolyte, and
confirm the existence of a maximum rate of coagula-
tion.—J. A. V. Butler : Studies in heterogeneous
equilibria. Pt. I. The conditions at the boundary
surfaces of crystals and liquids are discussed with
the view of applying statistical methods to elucidate
the kinetics of surface processes and to co-ordinate a
number of different cases of heterogeneous equilibrium.
A molecule near the surface is under the influence of
two opposing attractive forces, that of the surface
and that exerted by the liquid. In general, these
result in a balance point at which the direction of
the resultant force reverses. Suitable approximate
statistical equations are deduced on this basis and
applied to the simplest cases of solubility. The
integration constants of the isochore for solubility
calculated by means of the equations obtained for
potassium, sodium, hydrogen, and silver chlorides,
are of the same order of magnitude as the experi-
"lontal valudS.
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Royal Statistical Society, November 20.—Sir J.
Athelstane Baines : The International Statistical In-
stitute and its fifteenth session. The International
Statistical Institute originated at the jubilee meeting
of the Royal Statistical Society. During the War,
its work was in abeyance, with the exception of that
carried on by the Permanent Office, which had been
established only a short time before hostilities began.
The Institute was able to convene its fifteenth session
to take place at Brussels last October. At the re-

quest of the League of Nations, through the Economic
Section, proposals for the organisation of statistics for

international comparisons were submitted to the Insti-

tute, and forwarded, as adopted, to the League. The
subjects dealt with were statistics of trade, of agricul-
tural production, and of fisheries, together with sugges-
tions as to the use and form of index-numbers bearing
on the economic situation. It is possible that the
counsel of the Institute may be sought by the League
systematically as time goes on, since the need of a
qualified adviser, independent and impartial, upon
international questions involving a statistical basis,

is becoming annually more apparent.

Paris.

Academy of Sciences, November 12.—M. Albin
Haller in the chair.—J. Costantin : The collection
and culture of Pleurotus Eryngii. Suggestions for
the cultivation of this edible mushroom (and other
species of Pleurotus) on waste land.—H. A. Lorentz
and Edouard Herzen : The relations between energy
and mass according to Ernest Solvay.—E. O. Lovett

:

A functional property of certain surfaces.—Armand
Cahen : New continued fractions attached to cer-
tain operations.—Serge Bernstein : Quasi-analytical
functions.—Jean Chazy : The gravitation field of
two fixed masses in the theory of relativity.—Carl A.
Garabedian : A method of series.—Charles Nordmann :

The "turbulence" of the wind and the flight of
hovering birds. Discussion and criticism of the
views of Vasilesco Karpen on this subject.—Emile
Belot : Some consequences of the fact that all stars,

including the sun, must have passed through the
nova phase.—J. Rouch : Researches on shoals with
the aid of the divergent drag. This instrument,
invented by Admiral Ronarch during the War for
removing submarine mines, has been successfully
applied to the detection of submerged rocks in the
neighbourhood of the port of Brest.—Rene Lucas :

Magnetic moments of rotation and molecular magnetic
orientation.—R. Ledoux-Lebard, A. Lepape, and A.
Dauvillier : The use of hcav)^ gases in radio-diagnosis.
Radiographs of a frog, before and after breathing
krypton, show that this gas is as opaque to X-rays
as the tissues of the animal.—L^on Guillet : The
electrical resistance of commercial aluminium. The
purest commercial aluminium has a specific resistance
of 2 • 8 micro-ohms, and this increases with the amount
of impurities. Silicon appears to cause a greater
increase of resistance than iron. Mechanical treat-
ment has only a slight effect on the resistance.—W.
Kuhn : The decomposition of ammonia by ultra-
violet light and the law of photo-chemical equivalence.
The number of quanta absorbed per molecule of
ammonia is between 2 and 2-5 : this number is

increased as the light is made more nearly mono-
chromatic and is independent of the pressure and,
in the interval 10° and 20°, of the temperature.

—

Pierre Bedos : Ortho-cyclohexyl-cyclohexanol. This
is prepared, with good yield, by the interaction of
cyclohexcne oxide and cycfohexyl magnesium
chloride. Only one of the two possible stereoisomers
is obtained : other methods of preparation of this
alcohol have given a mixture of the two isomers.

—
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p. G«ub«rt : The detonnination of minerals by the

microacopical examination of the streak left on a
hanl boay. The microscopical examination of the

streak produced on a plate of ground gla»i» or <iii.irtz

can be used as a means of rapid idciitii a
mineral or of its constituents. It has i m-
t.i^je of using only a minute weight of the material

without damage to the specimen.—Sabni Stefsnescu :

The activity and correlation of the molars and
maxillaries of miistodons and elephants.—Ren6
Sou^ges : The cmbryogeny of the Plantagacea;. The
development of the embryo in Flanlago lanceolata.—
J. Dauvergne and Mile. L. Weil: A method of pro-

pag.iting by cuttings in a sterile liquid medium.—J.

Beauverie : The yellow rust of wheat (Puccinta
ghimarum) in 1923.—Henri Coupin : The swelling of

seeds and the osmotic pressure of the medium. From
expenments on the swelling of seeds in sugar solutions

of varying concentration it is shown that the osmotic
pressure of the cells of seeds is generally high, from
20 to 45 atmospheres.—H. Colin and H. Belval : The
levulosanes in cereals.—Ph. Joyet-Lavergne : The
cytoplasmic structure of Adelina dimidiata, a parasite

of Scohpendra cingulata.—Pierre Danglard : The
vital coloration of the vacuolar apparatus in the
marine peridians.—Jules Amar : Transformism and
heredity.—L. Page and R. Legendre : The lunar
rhythms of some ncreidians.—C. Levaditi, S. Wicolau
and Mile. R. Schoen : Etiology of encephalitis.

Official Publications Received.
R«*cor<)8 ofllip Botanicnl Survey of Iniiia. Vol. 8, No. 4 : Flora Arabica.

ny Prof. Kthellwrl Blattwr. Part 4 : l-abiateap-Ceratophyllaceae. Pp.
8«.'>-450. (Calcutta : Oov.Tiinwnt Printing Office.) 1.6 rupee*.

HofKirl of tho HoUnicnl Survey of India for l'.i2'J-23. Pp. 10. (Calcutta :

Ooveriinwnl Priiitinn Olllcf.)

A Keix)rt o( th« Fifth ConKross of the Far Eastern Asuociation of
Tn.pica! Mwiicine held in .Malaya, September 3-17, 1!».'.S. Edited by Dr.
J. W. Schartl'. Pp. 90. (SingajMjre : Government Printing Office.)

St«t«nientj< laid l»'for« the Committee on iieri-Heri (Sintrol and the
Ueiolntioii recommended tiy the Committee as amended by the Council
and i>as»ed at the General Meelinj; of the Fifth Congress of the Far
En.sterii Association of Tropical Medicine. Pp.12. (Singapore: Govern-
ment PrintiuK t)fflce.)

Fon'st Uulletin No. 53 : Summary of Results of Treated and Untreated
KxiMMimental Sleepers laid in the various Railway Systems of India,
brought up to dat»'. By H. S. Pearson. Pp. 28. (Delhi : Government
C'-ntral Pn>8s.) 6 aniia.>i.

University of Ciilifornin Bulletin. Third Series, Vol. 16, No. 11

:

University of Califomi,-* Publications, Price List 1923. Pp. 89. (Berkeley,
Cal. : University of California Press.)

ProceedioRs of the Cambridge Philosophical Society. Vol. 21, Part 6.

Pp. 5m»-S12-(-viil. (Cambri.lge : At the University Press.) 10*. M. net.
IJviiiKstone Collfjte. Annual Keport and Statement of Accounts for

the Year 1922-23. Pp. 24. (Leyton, E.IO.)
The Maiiehester Steam Users' As.socialion for the Prevention of Steam

Boiler Explosions, and for tli"- .\ttaiiiinent of Economy in the Application
of Steam. Memoran-iiiiu by ( liicf Knjjiu.'.r for the Year llt22. Pp. 2a
(.Manchester.)

Diary of Societies.
MONDA Y, Dbcembbr 10.

Victoria ImmruTE, at 4.30.—W. Dale : Egypt in the Days of Akhenaten
and Tutankhamen.

RoTAL Ofoorapiiical SociitTV (at Lowther TiOdge, Kensington Gore), at
5.— Dr. A. T. Doodson : Tlie Work of the Liverpool Tidal Institute.

British Psvchoi.o<iical Society (Education Section) (Annual General
Meeting) (at London Day Training College), at 5.30.—Prof. Wynn-
.lones : Vocational Tests in Music.

Society or Enoineers, Inc., at 6 —Annual General Meeting.
Hotal Socirrv or Arts, at 8.—Prof. A. F. Barker : Recent Progress in
the Wool Industries (Cantor Lectures) (2).

TUESDAY, December 11.

Ikstitittion of Petrolrom Technologists (at Royal Society of Arts),
at 8..S0.—L. R. McCollum : The Modern Rotary DrillinK System.

Institute or Trassih>kt (MetropoliUn Graduate and Student Society)
(at Institution of Electrical Engineers), at t>.—C. Anderson : Ministry
of Transport Requirements, with reference to Railway Companies.

Institite or Marine Knoinf.krs, Inc., at 6.80.—Adjourned Discussion
on Paper read by E. W. Blocksidge at the Shipping and Engineering
Exhibition on Life Saving Appliances on Large Passenger Steamers.

RoTAL Photooraphic Socibtt (Scientific and Technical Group), at7.—
W. Clark : The Sensitivity of the Silver Halide Grains of a Photo-
graphic Emulsion. — Communication* from the Eastman Kodak
R«search liaboratory.— L. A. .Tones and E. Huse : The Relation
between Time and Intensity in Photoeraphic Exposure.—J. B. CUpstaflT
and N. B. Green : A Motion Picture O-ns-tonjfter.
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QvBKKrr MirHoNourioaL Ou7B, ftt 7.S0i—J. I. Bftrntrd : Soom Prob:'

In MMtrn) MlrroMOpX.
I1.U V " 'iKCBBiiio S ' rtdfal aoaMgr or A«t*9k St -

0.1 \. iTM.Bod' Kittommatmt Jk§§Vtm t.

nil. ' Mi^iBMriiw ill i

RoTAi. AMimMi-MumiOALlinrTiTi tk, ai 1. 1».—O. Hcvatt: ThtDoau'
Biltlali North BorMa

WKDSKSDA r. DBt^num IS.

NirriTOTtoK or Civil. RxoiirxBM (iDfomiAl MMtiag^ st 7.—W. I' >

PaoRbBcntl, W. N. Booth, and others : DiaeoaaioBOB Tha Liglitli'.

Factories.
It<ivAi. Socirrr or Amtb, at 8.—Mr Frank Balnaa: Tba Praaanratt''^

Hlntoric Bulldlnga and Andaat MoniuiMnta.
RfjYAL HoctBTY ow Mbdicivb (Pwychtatry Baction), at t.aOi'—Dr. W I.

Templeton and Dr. H. J. Macbrldn : Tbf Malaria Trsatioaat of O. P 1

THURSDAY, Dbcbmmr IS.

LoMDOv MAT»irM»TtfAt. ^rtrirrr (at Rrrm) Aiitr»w>m<r«1 JVjrfefr), b»
'

H. n. C. li.. T T T- T'

•entatioii

Kiilioia : - •

.Marr : 111'- < )iriiti.iic.' nf a l.iii-:ii I».t<Tinitiantal Synfm of Point» -
Major P. A. MacMahon : Propertlea of Prime NomMn dadoead tmm
the CalculuK of Symmetric Functions.

Cini.D-.Sri i>v SociBTY (at Royal SaniUry In»tltot«), at 6.—Mlaa Kate
Stevens : My Trip round the World.

Institi'tion or Ki,K<TKf M- Ks.. INKERS at «.—D. Brownlle: Piilrarl»#d

Fuel and Elllcient St> I ,u.

Society of Dvr.its and < London 8«M;tioo)(at the Dyam' Hall;

Dowgate Hill), at 7. Klhea<l : Colour OolvenU and Uieir

Application to Textib; Fibrca.

Optical Society (at Imperial CoUago of Scianea and TechnoloRy). at 7.sa
—T. Smith : The Prioiarr and Secondarr Constant Magnin< ation

Surfaces of Thin Lenses.—W. Swaine : A 8agge«t«d Stai

Case and Simplittcation in Ophthalmic Policy.- B. K. Jo).

hibitton of an Optical Revolution Counter. -D. Baxandall : >

of the Troughton Dividing Engine (from tha Scienca MuAcum.
Kensington).

C.B.C. SfiiETY KOR Constructive Bibth 0)irrBOL axd Raoal Pbo-
oBF,ss (at Essex Hall), at 8.— Prof. E. W. MacBride: The Inheritance

of Mental Defects.
Institute of Metai.s (Ixindon Ijoc»\ Section) and Institctioh or British
FouNDRVMEN (at Institute of Marine Engineers, Inc.), at 8.—A. H.
Mundav : Some Foumlry Problems.

Royal Society or Tropical Medicine and Hygiinb (Laboratory Meeting)

(at London School of Tropical Me<iiclne, Endsleigh OardenaX at 8. r

FRIDAY, De( EMBER 14.

Royal Astronomical Society, at 5.— Dr. J. H. Jeans: Internal Motion*

in Spiral Nebulie.-J. W. GifTonl : Teleacopic Triple Object Olaaa of

High Relative Aperture. —J. a Plaskett : The H and K Line* of

Calcium in O-type Stars —J. H. Reynolds : The Galactic Distribution

of the Small Spiral ami Spheroidal Nebulte.

Institution or Me( hanical Engineers, at 6.—Pro'. A. H. Gibson and
H. W. Baker : Exh.iust-Valve and Cylinder-Head Temperature* In High-

sj)ee*l Petrol Engines.
Malacolooical Society or London (at Linnean Society), at «.

Junior Institution or Enoinf.ers, at 7.30.—S. Bylander rJL.C.C. Regula-

tions for Steel Framed Buildings.

SATURDAY, December 15.

British Psycholooical Socikty (Annual General Meeting) (at

College), at 3.1.1.—Miss H. M. Wells: A Note on tlie P-

Sigiiitlcanceof the Psycho-galvanic Reaction.—J. Kay: Vi.*u.il !

Tests.

PUBLIC LECTURES.

SATURDAY, December S.

Horniman Museum (For«8t Hill), at S.SO.-Dr. B. M. Del-

and Life.

MONDAY, Dbckmbkr 10.

University Ck)LLBOE, at 5.30.—Prof. J. N. Bronsted : >om<- 1 ii.ii.t.-r> in

the Recent Development of the Theory of Electrolytic Dissociation.

(Succeeding Lectures on December 12 and 14.)

TUESDAY, December 11.

Royal Colleoe or Surc.eons or England, at 4.—F. W. I

Intluence of Environment on the Life of Bactaria. (bucct^i i.^

Lecture* on Deceml)er 18, 17, 18, and 19.)

Royal iNSTrrcTE or Public Health, at 5. — Prof. D. LeTa.iiti :

Harben Lectures. (Succeeding Lecture* on December 12 and 13.)'

KiNos College, at 5.80.—Miss Hilda D. Oakeley: The Root« of Early

Greek Philosophy: Ethical.

WBDSSSDAT, Dbcbmbek 12.

Rotal Institute or Piblic Health, at 4.—H. D. Herring: The iu.'^p. sai

of the l)ead, with Special Reference to Cremation.
WFj!TriEi.» CoLLEf;K (IlautpsteadX at 5.15.— Prof. Craigie: The Making

of a Dictionary.

THURSDAY, Dbcbmbbb IS.

Kino's Colleob, at 0.30.—Prof. Seton Watson : Tlie Balkan Slate> and

Europe (League of Nations Union I^ecture).

UNIVF.R.SITT Colleob, at 5.30.—Miss M. A. Murray : Matrillneal Descent.

SATURDAY, December 15.

Horniman Museum (For«8t Hill), at 3.80.—Miss M. A. Murray : My
Excavations in Malta.
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The Problems of Pasteurisation.

IN the recent National Milk Conference convened by

the National Clean Milk Society at the Guildhall,

London, the problems of pasteurisation which formed

the subject of articles in Nature for January 27 and

February 3 of this year were discussed. Pending the

publication of fuller reports, it would appear that not

much additional knowledge has been acquired from

experimental or other investigations since those articles

appeared. Opinion in the Conference differed widely

as to the wisdom of pasteurisation of cows' milk under

present conditions. Thus, Prof. H. E. Armstrong

maintained that the Ministry of Agriculture and the

Ministry of Health were working against the public

interest by " patting pasteurisation on the back,"

while not forcing those who heated milk to tell the

public what they had done with it. With the emphasis

laid in this statement on the desirability of making it

compulsory to declare the fact of pasteurisation and

the temperature at which it is undertaken, when com-

mercially practised, all hygienists will agree ; but they

would scarcely agree with the possible inference that

regulated pasteurisation of milk is an evil. Other

hygienists, like Profs. J. M. Beattie and H. R. Kenwood,

favoured the practice of pasteurisation, the first named

summarising his views in the words that pasteurisa-

tion, properly carried out, at a constant temperature

somewhat higher than that at present in use, would

bring about the destruction not only of tubercle

bacilli but also of all other important pathogenic

organisms.

The problem of pure milk is con^plicated by the

desirability of cheap milk, and of increase in the per

capita consumption of milk from about a quarter of a

pint daily to at least three times this amount. Clean

milk is necessarily expensive. The dangers from

relatively uncleanly milk are reduced to a minimum by

efficient pasteurisation. At the same time, improved

sanitation of milk is extremely important even when
pasteurisation is contemplated ; while conversely, even

clean milk produced under rigid conditions may
occasionally cause disease unless it is pasteurised.

Neither method of approach to improvement can be

neglected. Dairy and milk sanitation is important

;

but, for the efficient protection of the masses of popula-

tion living in large cities, pasteurisation is necessary.

This pasteurisation must, however, be efficient, and to be

efficient it must be controlled and always declared, in

order that the circumstances in which pasteurisation

has been carried out may be inspected. Further-

more, more experimental work is needed on the

various processes of pasteurisation as to their relative

efficiency.
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Facts and Fancies in Modern
Anthropology.

(i) The Evolution and Progress of Mankind. Hy Prof.

H. Klaatsch. Edited and Enlarged by Prof. A.

Hcilhom. Translated by J. McCabe. Pp. 316.

1 : T. Fisher Unwin, Ltd., 1923.) 2$s. net.

(2; / /ir Uncial History of Man. By Prof. R. B. Dixon.

Pp. xvi + 583 + 44 plates. (New York and London :

Charles Scribner's Sons, 1923.) 255. net.

(3) Ancient Man in Britain. By D. A. Mackenzie.

Pp. XV + 257 + 16 plates. (London, Glasgow and

^Bombay : Blackic and Son, Ltd., 1922.) 12s. dd.

net.

THE three anthropologists the titles of whose works

are given above have approached problems

relating to the origin of human races and of their

civilisations by totally different routes, but all of them

have this in common : they have reached their respective

destinations by giving their imaginations the freest of

reins. No one who examines the frontispiece of the late

Prof. Hermann Klaatsch's book—his death in 1916 at

the age of fifty-two robbed German science of one of

its boldest exponents—would readily associate his burly

body and prize-ring face with fanciful speculations

regarding man's evolution. Nor do we expect Prof.

Roland B. Dixon, who holds the chair of anthropology

at Harvard University, to use a few measurements of

the skull as fairy wands wherewith to rear wonderful

anthropological castles in the air of long past ages.

His castles, we fear, like those which children build on

the sands, are doomed to disappear as the incoming

tide of reason flows over them—but of this, more anon.

There can be no doubt that Dr. Donald A. Mackenzie's

imagination is a part of himself ; he is a student of

Celtic literature, of Egyptian mythology, of primitive

folk-lore. He has that invaluable quality, denied to men
of strictly scientific training, of entering the primitive

human mind, seeing the world through its eyes, and
understanding its modes of reasoning. He has used

his gifts and training in drawing a word-picture of

ancient man in Britain and the sort of life he lived.

(i) Prof. Klaatsch's book, finished and edited by his

friend. Prof. A. Heilbom, and translated into English

by Mr. Joseph McCabe, contains a popular account

of the opinions he had formed relating to the origin of

man and his mind ; to the beginnings of his speech,

his morals, his weapons, his home, and his societies.

However much one may resent the brusque way in

which this German professor has brushed aside the

facts and opinions of most of his contemporaries, and
the dogmatic way in which he has made assertion serve

the place of reason, yet his writings demand and deserve

our serious consideration. Klaatsch was trained under
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Gegenbaur and became his assistant. He had Imh
assistant to Waldeyer, and from his boyhood had been a

close student of Darwin and of Huxley. He came into

European prominence towards the end of last century,

when the late Prof. Schwalbe of Strasbourg was giving

Neanderthal man the place originally assigned to him

by Dr. William King—that of a quite distinct species

of humanity, sharply marked off from all living

varieties of mankind.

Klaatsch made the fossil remains of man—-parti' 1-

larly of Neanderthal man — his special study, and

published long and somewhat prolix monographs on

them. I Inn he took up the study of ancient stone

implements, and proceeded to sites in Belgium and

England to learn at first hand their nature and

antiquity. To help him to interpret the ways of

ancient man in Europe he set out in 1904 to live

in contact with the most primitive of living races

—the aborigines of Australia. H* ased to

extol the fine gentlemanly qualities 01 mc alx)riginal

Australian ; he persuaded himself that he detected

Indo-Germanic elements in the aborigines' speech, and

took a particular delight in claiming the Australian

native as the ancestral type of the European I Much
of the book here reviewed is based on experience he

gained during the three years spent in Australia. He
returned in 1907 to fill the full chair of anatomy and

anthropolog)- in the University of Breslau, and to rush

about the continent of Europe to see the latest find of

fossil man. He was soon in the sand-pit of Mauer

when the Heidelberg jaw was found ; he was in the

Dordogne when his Swiss friend, Hauser, uncovered

fossil remains of man at Le Moustier and at Combe
Capelle; he went to Agram to see the remains dis-

covered at Krapina. With such a record we cannot

turn down lightly the opinions of this robust and

industrious German professor.

Prof. Klaatsch was a vigorous exponent of evolution,

but as regards the origin of human races he held certain

peculiar opinions, to which he first gave expression

after making a detailed examination of the fossil re-

mains of Neanderthal man. He found that this extinct

species of mankind shared many minor characters with

the gorilla, and to account for the common heritage he

framed the conception that they were co-descendants

from an ancestral stock of ape-men. For reasons which

he never made quite clear, he linked the Negro race

on to the Gorilla-Neanderthal stem. He further sup-

posed, without a scrap of evidence, that these ancestral

ape-men were in our modem sense more man-like than

ape-like, and while the gorilla fell away towards ap)edom

as evolution went on, his more fortunate cousins—the

Negro and Neanderthal man—proceeded towards their

higher goals. He returned to the discarded idea of



December 15, 1923] NATURE 855

Lord Monboddo, that apes were degenerate men—or, to

use Klaatsch's own expression, they represent " abortive

attempts at human evolution." On the other hand, the

races of Europe, Asia, and Australia, although they, too,

had arisen from the same ancestral stock of ape-men,

had taken a totally different route to reach their

humanity, having been accompanied in part of their

evolutionary journey by the ancestry of the orang

—

another abortive attempt at man-production. Klaatsch

himself was uncertain as to which human race had its

past twined with the ancestry of the chimpanzee, but

some of his followers have provided its human counter-

part and also one for the gibbon. Once one enters the

topsy-turvy evolutionary mill of the polygenist, there

is no calling a halt : the extinct forms of anthropoid

apes will also require human counterparts if Klaatsch's

views are sound ; and as geologists will provide scores

of them in the course of time, the fertile imagination of

the polygenist must look forward to a busy and per-

plexing future.

What should we say if any one were solemnly to

assure us that Spanish and Italian were speeches of

diverse origin, but that as they evolved they had come

to resemble each other ? Those who maintain that

the close structural resemblances between the Negro

and the European are due to convergence, as Klaatsch

did, take up an equally untenable position.^

It must not be thought that the whole of Prof.

Klaatsch's book is given over to a discussion of the

evolution of man's body and brain. Far from it : a

chapter is devoted to the evolution of weapons and to

the discovery of fire and the results which followed

from that discovery. One result was that primitive

and hairy man, sleeping by the fires he succeeded in

kindling and feeding, became nude. In another chapter

is given an account of the origin of clothes ; Prof.

Klaatsch stoutly maintained that clothes were worn at

first purely as ornaments ; he cites ladies' underwear

as proof of his contention, but appears to have forgotten

that the orang and chimpanzee find out for themselves

that an old blanket or a newspaper can serve more

than an ornamental purpose. Chapters are devoted to

the evolution of speech, of society, of religion, of the

ho ne, and of motherhood.

All departments of anthropology are dealt with ; in

every section the author sets down in clear, unmistak-

able terms the conclusions he has reached regarding

the matters dealt with in his pages. It is the author's

courage rather than his judgment which is to be com-

mended. In brief, this book of Prof. Klaatsch's is of

•• ihie, not because it represents a weighty contribution

inthropology, but because it gives in a readable form

Klaatsch's tbenry was discussed at some length in the pages o( Nature
Nov. 34, 1910 (Vol. 8j, p. 119).
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the opinions held by an outstanding personality con-

cerning the manner in which man has come by his

present place in the world.

(2) Prof. Klaatsch was a polygenist; Prof. Roland

B. Dixon is also a polygenist, but of a new kind. The

title which he has given his book, " The Racial History

of Man," seems to convey the impression that we

are to be told how the Negro, the Chinaman, the

European, and other well-differentiated races of man-

kind came into existence. His publishers have given

his book all the appearance in paper, type, and binding

which marks a standard work. Prof. Dixon's book is

in reality a treatise on polygeny ; of that he is in no

doubt, for he writes :

" The acceptance of such an hypothesis, of the theory

that the existing varieties of man are to be explained,

not as derived by differentiation from a single ancestral

form, but as developed by amalgamation of the

descendants of several quite discrete types, places us

squarely in the ranks of the long discredited poly-

genists "
(p. 503).

There is no doubt that Prof. Dixon has put himself

in his proper category, and we want to know how he

came to fall into this position. He, like Prof. Klaatsch,

is a thorough-going evolutionist : he is convinced that,

in its early evolutionary history, man's ancestral stock

progressed in quite an orthodox manner ; it diverged,

forming many branches, representatives of some of

which have been found in a fossilised form in Java and

Piltdown, etc. But there came a time—the date is not

explicitly stated—when only eight branches—or human
types—were left. We are told the names of these.

There was (i) the proto-Australoid, cradled somewhere

round the Indian Ocean
; (2) the proto-Negroid, whose

home was in Africa
; (3) the Mediterranean, living in

Asia to the east of the Mediterranean
; (4) the Caspian

—a new name for our old friend the Caucasian—living in

Asia, north and east of the Caspian
; (5) the Mongoloid,

and (6) the Palm-Alpine, neighbours on the central

plateau of Asia
; (7) the Ural, of uncertain nativity,

but placed in the meantime in Eastern Russia
; (8) the

Alpine, also a native of Asia. For some reason, which

the author does not mention, these eight primitive

types of man, living in and native to diverse regions

of Africa and Asia, began a great game, which can only

be described as that of " anthropological chairs."

They all started moving round the world, into each

other's countries, and mixing in the most promiscuous

way. Out of this old-world game came our modem
races—Negro, Negrito, Australian aborigine, Europeans

of all sorts, Egyptians, Chinamen, Red Indians, and

Lapps. The difference between one modem race and

another wholly depends, according to Prof. Dixon, on

the proportion in which the eJLrht original races were



856 NA TURE [December 15. 1923

employed in their compounding. The Eskimo, one of

the most distinctive races of mankind, and marked by

unmistakable Mongolian features, has noihing of the

Mongol in him, according to Prof. Dixon, but is com-

pounded from the types which make up the peoples

of Western Europe, namely, the Mediterranean,

Caspian, and Ural types. To the fashioning of English-

men all the original eight primary types of mankind

have been employed, including, of course, the Mongol,

the proto-Negroid, and the proto-Australian.

Prof. Dixon came by his discovery in the simplest

way possible. To recognise members of his original

types, in any race or people whatsoever, he employed

three measurements of the skull, its length, width,

and height, and two of the nose, its height and width.

If the head, according to his standard, was long and

low and the nose broad, then the individual with such

proportions, no matter what the colour of the skin,

texture of the hair, proportion of the body, and general

appearance might be, was a proto-Australoid ; but if

the nose was narrow, this alters the case : the individual

is a Mediterranean. But if the head was long and high

and the nose narrow, then the individual possessing

such proportions must be placed in another category,

that of the Caspian archetype. In discussing the

distribution of the proto-Australoid type in Europe,

Prof. Dixon proves its presence in Germany in neolithic

times by citing two skulls of that date with particularly

wide noses. In his table (p. 477) the width of the nose

is given as 23 mm., the height as 48 mm., and the

proportion of width to height as 57-9 per cent. But

if the reader will work the sum out, he or she will find

it is not 57'9 but 47-9 per cent. On this slip in his

arithmetic Prof. Dixon builds his hypothesis of a

proto-Australoid stock in neolithic Europe. In other

cases his arithmetic may be right, but his methods and

inferences have just as little foundation in fact as in

the former case. Why, every anthropologist knows

of families where one brother, on Prof. Dixon's scale,

would be a proto-Negroid, another a Caspian, another

a Mediterranean or Ural, while among the sisters of

the same family might be found representatives of his

remaining types.

To make quite clear the methods pursued by the

professor of anthropology in Harvard University, let

us suppose that the history of the various makes and

tj'pes of motor-car is unknown, and that Prof. Dixon has

undertaken to discover how the various t)T)es have

come into existence. If he applied the method which

he has employed to unravel the history of human Xj^ts,,

he would measure the length, breadth, and height of

the body of each tj'pe of car and the width and height

of the bonnet, and with these measurements to work
on would deduce the history- of each make of car.
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Essential points concerning the engine, the gearing,

steering, the system of ventilation and lubrication, and

all the essential details which go to the proper working

of a car, are to be passed unnoted. Wlien the matter

is put in this way, even those who regard cranial

measurements as sacrosanct will understand the value

to be attached to Prof. Dixon's account of the evolution

of human races.

(3) In Dr. Donald A. Mackenzie's pages we have

Western Europe pictured as a corridor leading from

Egypt, or some adjacent part of Africa or Asia, to

Britain. In ancient times there passed along this

corridor a continuous procession of various types of

men, each carrying its peculiar customs and beliefs.

The Cromagnon people, in Dr. Mackenzie's accoimt,

head the procession ; they came from east of the Nile,

and brought to Europe and to England the religious

beliefs of their native land. They were followed by the

" Solutreans," who, we are told, came from about

Somaliland. After them came the " Magdalenians,"

the " Azilians," and the " Tardenoisians." The

Magdalenians, we are informed, were really Cromagnon

people. The only folk who did not come the usual

way and from the usual source were the " Magle-

mosians " ; they came from Siberia to the Baltic,

and brought the dog to Europe ; they were blonds of

the Nordic type. So far as the writer knows, only

one fragmentary skull of the Baltic kitchen-midden

people (the Maglemosians) has so far been found
;

we know nothing of a Nordic people in Siberia in early

neolithic times ; there are not half-a-dozen human
skeletons, or fragments of skeletons, which can be

ascribed to people who made the Azilian and Tar-

denoisian tj^pes of weapons or implements. We really

know nothing of these people whom Dr. Mackenzie

has made to move so briskly towards Britain in ancient

times.

Perhaps it will be fairest to let him speak for himself :

" For a long period, extending over many centuries,

the migration ' stream ' from the continent appears

to have been continuously flowing. The carriers of

neolithic culture were in the main Iberians of Mediter-

ranean racial type—the descendants of the Azilian-

Tardenoisian peoples who used bows and arrows, and
broke up the Magdalenian ciN-ilisation of Cromagnon
man in Western and Central Europe. This race

appears to have been characterised in north and north-

east Africa. ' So striking,' writes Prof. Elliot Smith,
' is the family likeness between the early neolithic

people of the British Isles and the Mediterranean and
the bulk of the population, both ancient and modem,
of Eg^'pt and East Africa, that the description of the

bones of an early Briton of that remote epoch might
apply in all essential details to an inhabitant of

Somaliland ' " (p. 126).

For the latter part of his statement Dr. Mackenzie
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has the highest authority, but, so far, the writer has

heard of no one who has made and published a detailed

comparison between the bones of neolithic Britons and

those of modern Somalis and Egyptians. It is highly

desirable that an investigation of this kind should be

made, for it is difficult to believe that there is any

degree of Somali blood in modern England.

Arthur Keith.

The Orders of Insects.

Manual of Entomology : with Special Reference to

Economic Entomology. By Prof. H. Maxwell Lefroy.

Pp. xvi + 541 + 4 plates. (London: E. Arnold and

Co., 1923.) 355. net.

'"T^HE classification of insects has passed through

X many changes, and most of the systems proposed

have been primarily based upon characters afforded

by the wings, mouth-parts, and metamorphoses.

During the last fifteen years entomology has suffered

from an over-exercise of the analytic faculty on the

part of morphologists. One result of their activities

is seen in the increasing number of subdivisions of the

class Insecta, and some eminent authorities even dis-

member the latter as a whole. The tendency is to

emphasise differences rather than the features which

groups reveal in common. In some cases the same

morphological characters in different orders are not

( redited with proportional values. The result, as

might be anticipated, is a dondition of instability with

no very clear conception of what is to be regarded as

an order and what is not.

The foundations of the modern classification of

insects were laid by Brauer in 1885. He recognised the

fundamental division of the Insecta into the two

sub-classes Apterygogenea (Apterygota) and Ptery-

gogenea (Pterygota)—members of the former being

primitively apterous and those of the latter winged, or

in some cases secondarily apterous. Brauer also did

much towards dividing the old assemblage Neuroptera

into separate sections, each of ordinal value. In 1899

Sharp established a system partly modelled upon that

if Brauer, and he introduced the terms Exopterygota

nid Endopterygota, in order to discriminate between

I hose orders in which the wings develop outside the

body, and those in which they remain internal until

:)upation. He further introduced the term Anaptery-

^i)ta to include those apterous orders which have,

presumably, become secondarily wingless. This latter

step, however, has the disadvantage of bringing together

distantly related groups.

In 1904 Shipley adopted Sharp's system almost in

its entirety, but proposed certain new ordinal names

with the double object of doing away with the use of
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family designations for ordinal purposes, and of intro-

ducing a system in which the suffix " ptera " is extended

to all orders. In the same year Bomer proposed a

system which recognised the same orders as Shipley

(although not necessarily under the same names), with

the exception that he adopted a threefold division of

the Apterygota, and revived the ordinal name Cor-

rodentia for the Psocoptera and Mallophaga. Four

years later Handlirsch launched a revolutionary

scheme : he no longer retained the Insecta as a primary

division of the Arthropoda, and his system involved

their dissolution into four classes comprising no less

than 34 separate orders. In America he has found

support from Brues and Melander (1915), who added

the more recently discovered orders Protura and

Zoraptera and, at the same time, elevated the family

Grylloblattidae to ordinal rank, thus recognising

altogether 37 orders. Berlese, on the other hand,

in his encyclopaedic treatise " Gli Insetti " reverts to a

simplified taxonomy and diagnoses but nine orders.

In a few words, it may be said that centres of disruption

exist in the orders Orthoptera, Corrodentia, and Neuro-

ptera as defined by Brauer. Once a condition of equi-

librium is attained with respect to these three groups

we may be on the high road to something approaching

unanimity.

Prof. Lefroy's book is essentially one on the orders

of insects. In the preface it is mentioned that the

book is based " upon the lectures given as the second

of three parts of a course occupying one year of a full

training in entomology." This apparently accounts

for the absence of any general chapters on structure,

biology, or development. On the whole, a very

reasonable compromise is made between the radical

tendencies of Handlirsch and undue conservatism,

and some 26 orders are separately treated more or less

in detail. The book is written for the student of

applied entomology, and its object is to teach him how

to recognise an insect in the field, to determine its sex,

to learn about its habits and the methods of control,

and to familiarise him with some of the more important

monographs or catalogues which provide references

to the literature.

The conception of the book is a good one. In

carrying it out Prof. Lefroy assumes that the student

is working with a collection of specimens which he can

handle—illustrations are not very much believed in

—

and has access to the " Zoological Record," " Genera

Insectorum" and the Review of Applied Entomology

for further information. References consequently do

not, as a rule, include the names of the journals con-

cerned, and sometimes only comprise the names of the

authors, along with the dates of their publications.

This method has very obvious difficulties, and, although

2 A I
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it doubtlessly works till rij{ht in Phj!. U-froy's own

department, a restriction is inevitably placed on the

circle of those who might use the volume- particularly

outside the British Isles. Anyway, this is the plan

upon which the student is intended to procci !

In ' n of the volume the 'f

eight jKisi or picstiit students of the Imptii.n v .-nige

have been enlisted—a certain number of orders having

been allotted to each. The necessary information

having been collected and written up, the whole was

then, presumably, sifted and edited by Prof. Lefroy.

This unorthodox method has its pitfalls. The various

sections, each of which is devoted to a separate order,

are of rather unequal merit—as might be expected

—

the one devoted to the Neuroptera being probably

the host. Also, tlic Iwok contains a number of

misprints whit h suL;L;ist hurried proof-< "in ' img, and

contains errors whicli, if repeated in an examination

paper, wouUl tell considerably against a candidate.

For examj)lt , tm p. 10 the extra spiracles of Japyx are

stated to be on the prothorax : on p. 41 the cervical

sclerites are mentioned as articulating the thorax to

the abdomen : on p. 87 the mandibles of the nasute

caste of termites are stated to form a kind of beak

through which a secretion can be exuded at will : on

p. 457 Glossina is credited with dropping its larvae

one at a time while in flight.

On the other hand, almost all the families of insects

are mentioned, and most of them treated separately,

which, in itself, is quite an achievement : in some cases

even the sub-families are enumerated and commented

on. The book also contains a good deal of information

not otherwise very accessible. It is admirably printed,

but the price seems rather high. The four half-tone

plates are excellent, and the text-figures, for the most

part, serve their general purpose. A. D. I.

Photographic Science.

Photography as a Scientific Instrument. A Collective

Work by A. E. Conrady, Charles R. Davidson,

Charles R. Gibson, W. B. Hislop, F. C. V. Laws,

J. H. G. Monypenny, Dr. H. Moss, Arthur S. Newman,
Dr. Geo. H. Rodman, Dr. S. E. Sheppard, W. L. F.

Wastell, Wilfrid Mark Webb, Col. H. S. L. Winter-

botham. (Applied Physics Series.) Pp. vii + 549 +
2I plates. (London, Glasgow and Bombay : Blackie

and Son, Ltd., 1923.) 305. net.

OWING to the enormous advances which have been

made in the various branches of science, recent

years have seen the publication of numerous mono-
graphs written by specialists in one particular domain.

Chemistry and physics have been well catered for in
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this respect, but, at all events in C

;

been no series of monographs deal I

a subject which may be considered as l^elonging 1

physical chcmistr>'. Thr present book, to some
supplies this want. It (insists of fourteen (

written by thirteen diflferent men, each of whom is ;.:i

a< knowledged authority on the subject about w '
' '

writes. Although it would not be correct to ..

the various chapters as monographs, since a compl< t.

description of the particular branch under consideration

is not attempted, yet in each one is brought together a
mass of knowledge which has hitherto been scatters]

far and wide in the literature, or has remained embodi( <i

as *• experience " with individual workers.

The first four chapters treat of the histor>', optics,

and chemical and physical processes of photography :

they may be considered as dealing with the more purclv
scientific side, whilst the remaining ten chapters treat

of the application of the art in various I.ranrhr<; of

science and technolog)-.

When dealing with a book of this kmd the reviewer
is necessarily subject to limitations : he cannot have a
knowledge of all the subjects treated, and consequent! \

is attracted by some chapters rather than others. From
the purely scientific point of view, those due to Prof.

Conrady and Dr. Sheppard are especially worthy of

mention. The former bases his treatment of the photo-
graphic lens system on the Abbe form of the general

theory, and deals with it from the point of view of the
user rather than that of tfie designer and computer.
The properties of lens systems, and the various classes

of aberrations to which lens systems are subject, are
treated in a surprisingly simple manner. The practical

photographer will be especially interested in " The
Experimental Determination of the Constants for any
Lens System," and with the explanation of depth of

focus, ghost images, flare spots, etc. He will also find

that a perfect lens system is impossible, the best

obtainable being the result of a large number of com-
promises leaving always small residuals of aberration.

Such knowledge is important to the purchaser, who will

not then expect too much from the makers or 5:tll. rs

who are generally silent on such points.

Since all the applications of photography depend on
having the necessary sensitive material with which to

work, it is natural that Dr. Sheppard's chapter is the

longest in the book. The author has been, so to speak,
" bom and bred " in the subject, and, possibly because
of this, in some of his publications he has been apt to

forget that his readers have not the same acquaintance
with the subject as he has. In this chapter, however,
Dr. Sheppard has not fallen into this error, and the
reviewer does not know of any other account which
covers the facts so clearly and lucidly. One failing.
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however, Dr. Sheppard does not seem able to overcome.

Chemical equations seem to be beneath his notice ; in

I particular, the equation representing the reaction

^ftetween ferrous sulphate and silver nitrate (p. 140)

^^ontains so many errors that one cannot fail to notice

;g.. them.

^^fcThe photographic methods used in astronomical

^photography are described by C. R. Davidson, and

Dr. ^loss gives a valuable selection of examples of the

application of photography to physical investigations.

^^^ Photomicrography " is covered in two chapters,

^Hi H. G. -Monypenny dealing with its application in

^^fcetalluruical and engineering research, whilst Dr.

BBBtodman. in a more popular manner, describes its

application in histology, bacteriology, and pathology.

There is necessarily some duplication in these chapters,

and, as is not to be wondered at, differences of opinion.

Similar remarks as to overlapping hold with respect to

the chapters on " Photographic Surveying," by Col.

Winterbotham, and on " Aeronautical Photography,"

by Maj( ^r Laws. The differences in view-point obtained

are, liowever, all the more instructive.

Mr. Wastell describes the various colour processes,

from that of Lippmann to the latest form of kinemato-

graphy in colour ; and Mr. Hislop deals with the applica-

tion of photography to various printing processes in

monochrome and in colour. The last two chapters deal

with the "Technics of Kinematography " and "The
Caimra as Witness and Detective."

TIh liiiok i> a valuable one, and should be of interest

ndt (inl\ to -pccialists in photography, but also to the

piil.li- in _rnrral. T. S. P.

Our Bookshelf.

T]ie II. ill ^h J'li'',i:',,r,'iiiral Codex, ig^j : an Imperial

/)/ se of Medical Practitioners and
I'li-i, •

.' .1 .
M^ !ird by direction of the Council

(ii till- Pli.iriiiai i-iup :,1 >Mri,iy nf Gfcat Britain.)

New ami n \ im (I ((111 loll. [-"p. xx -f 1669. (London:
The l'harnia( cut i( al I'rcs, 1923.) 305. net.

;!i(al ('ii(l(\ \\a> iiiinpilcd li\'

wiirkiii- niulcr the (jirci'tiitn

ncil ol t i ii al Sdcictw itud v>

li..- .. '" -iIImk'
: .

I

- Mid ph\>i' i '"

read\ 'i)tamiiiL' li\ inhe

concci.,.,. -' '' ,,M MM |..,i-ati(i!i~; in lm n-- n

use throu lauinrc. li ha. Iniiillid

its j)urp()M .Mil. w nr; \ pe^ liowevcr, (|ui(l<l\

l(iM' th(ar \ahie. aiid. n^ nding the puhliratiim
"

'

>i:nl i')-3. a nev

( : he I (Mok luMIN 1)11

e\Kleiiic (*i thi.naiuh .uid carehi! icvi-ion. .nui li \-

now well abreast ol phaniia( ci't ! ^t :;mi! r;>'.l!'.il

prai ti(c Aiiidiil; the new iiiDn

attention i^ that on arrifla\ine.

tion and ])|-c|)arat ion ol llii, inipurtanl anll^(j

ex|)Iained, and a hill pa-c i. dc\(jlcd Loan ('\j. ,;,,,.i

of its advantages in medical and surgical treatment,

the form in which it is best prescribed, and the

s\-nonymy of its derivatives, euflavine, homoflavine,

and proflavine. Chloramine-T and the chlorinated

antiseptics, eusol, Dakin's solution, and Daufresne's

solution, are similarly discussed. The thoroughness

evident in these monographs characterises the whole

work, and it is just this that makes the Codex so

valuable and trustworthy. Under the heading " Cura-

tiones " a general description of surgical dressings

and the methods by which they may be tested is

given ; it is curious to note that the lint of the Codex

is composed entirely of cotton, whereas the presence

of cotton was formerly considered objectionable on

account of its supposed irritating nature. Insulin,

thyroxin, and other drugs of very recent origin find a

place in the work. The list of test solutions and

microscopical stains is a very restricted one, and

scarcely justifies its title. The whole work is remark-

ably free from errors, and the committee entrusted

with its preparation may be congratulated on the

success of their efforts. It is to be hoped that the

Council will not, from motives of economy, unduly

delay the appearance of a new edition, so that the book

may always be kept well up-to-date.

Vom Gleitfiiig zuin Segelflug : Fliigstudien aiif Grimd

zahlreicher Versuche und Messungen. Von Gustav

Lilienthal. (Volckmanns Bibliothek fiir Flugwesen,

Band 15.) Pp. 159. (Berlin - Charlottenburg

:

C. J. E. Volckmann Nachf. G.m.b.H., 1923.) 2.50

marks.

" EiNE Kritik meiner Arbeiten nur vom griinen Tisch

aus, ohne meine Experimente und Messungen nach-

zupriifen, lehne ich von vornherein ab." This is the

beginning of the last paragraph in the l)ook by Herr

Gustav Lilienthal, the brother and collaborator of the

famous Otto Lihmthal. He is led to take up this

uncompromisiiiL: aiiilude because, he claims, the results

of his lenuthx and laborious measurements have already

been criticised in a manner sntxgcsting that they have

not been properly examined and understood.

Herr Lilienthal discusses the old problem of soaring

or saiHng flight. He maintains that the present form

of aeroplane is due to the misdirection of effort

caused by the War, when aeroplanes were required

at once and in as lar^e numbers as possible, with the

resuh that the t\iic then known became standardised

tor all purposes and all natioiiN. The author's view is

ih:ii the iiKidcrn aeroplaiu', in which the wings do the

lie an enL'ine is used for propelliiiLi. is

u, ,nM,.M,M,i ,i| the hecLle rather than of the bird,

lie hopes that the effect of the re\i\al ol -lidinu will

lie to eau^e the aeroplane lo a[)[)ro\iinate more to

the bird torni. with the wings supplying the propulsion

a-, well as the Mistenlat ion.

MeanwliiU', Herr Lilienthal di.seu.ssi> how the sailing

flight of certain birds is possible, lie claims to ha\e

established experiinentalK' that the wind supplies the

work re'piired for ;,iilim.: IliLiht, b\- means oi its pro-

jHi'.. ,.; inakiiuj budies suspended in it turn through

upward.. i''urth(a\ the eambi'r in a bird's

...
I

. 'duees an e(l(l\ lielow the wiuL;. with the result

that the work supplied b\ the will- is used fot both

sustenlalion and pro[)ulsion. it is diflicult to see why

NO. 2S24, VOL. I 12]
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a liorizuntui wind sliould produce ihc 4° turn which

Hcrr Lilienthal claims to have measured, but it is a

sii^'},'fstion worthy of consideration, and one that may
lead to interesting developmrn* S. H.

Lts Vrincipes de la physiqin. ; .. I'l. Norman R.

( amplK'll. Traduit ct adapts- en Fran^ais par Mme,
A. M. I*(:bcllier. (Nouvelle Collection Scientifique.)

Pp. xix + 200. (Paris : Y6\\\ Alcan, 1923.) 8 francs.

A TRANSLATION into French of Dr. N. R. CamplnjU's

lx)()k entitled " Phy.sics, The Elements," was suggested

to the author by M. £mile Borel, who had been called

upon for a notice of the volume in the Rnme philo-

sophique. But the length of the original imposed the

necessity for considerable abbreviation ; one-third only

of this smaller Ixjok is a textual translation, the rest is an

abstract, the developments of several pages being some-

times reduced to a few lines. Mme. Pcbellier has

carried out Iwth the paraphrase and the translation,

and her difficult task seems to have been performed

most efficiently. The book is rendered more interesting,

especially to the English reader, by the preface con-

tributed by M. Borel. He eniphasi.ses the great im-

portance of the treatise, arising from the fact that the

author is an experimental physicist, and moreover an

English physicist. Experimental and theoretical work
correspond to different forms of activity, and perhaps

to different forms of thought. Continental physicists,

whether they are French, German, or Italian, are per-

haps less purely physicists than the English. It may
at least be affirmed that the latter have certain

particular qualities, qualities which sometimes shock

the savant of the Continent but in practice produce

remarkable results. M. Borel proceeds with an in-'

tercsting discussion of the language of physics, which
he regards as intermediate between the exact language

of mathematics and the vaguer language of the vulgar

tongue, in which words have only a statistical definition.

In its new form Dr. Campbell's work should appeal to

a wide circle of readers.

The Paulsen Arc Generator. By C. F. Elwell. Pp. 192.

(London : Ernest Benn, Ltd., 1923.) 185. net.

As there are more than 20,000 kilowatts of arc

transmitters in use to-day, it is highly probable that
they will remain in use for many years to come. The
British Post Office adopted a 250 kw. Elwell-

Poulsen arc generator for the first link of the Imperial
Wireless Chain connecting Leafield with Cairo. These
two stations are now in operation at two-thirds of the
cable rate. The same type of generator is also used
at Northolt for communication with the Continent.
The Dutch Government is installing a 2400 kw.
Poulsen arc, the largest in the world, in Java, to

enable it to communicate directly with its colonies.

As the author points out, it is the one good system
which is not covered by a multitude of patents thought
by many to be employed to dictate the terms and
conditions under which the other systems may be used.
The book begins with a historical introduction, due
stress being laid on Duddell's discover}- of the musical
arc. The arc generators are then described, and finally

clear descriptions are given of the methods and ap-
paratus used for signalling and the application of the
generator to radio-telephony.

NO. 2824, VOL. 112]

Clinical Laboratory Methods. By Prof. R. L. Had-

Pp. 204 > !>lates. (U)nd«>n : H. Kimpton. \i,2

lis. net

The autlior 01 iiiis Iwok has adhered strj( ily n» •

object of presenting methotls of carrying out rlini' :

laboratory work without in any way di

interpretation of the results. The volun!<

essentially a manual for the lalwratory worker. Ihc

various tests are described briefly, but with attention

to every practical detail, and references to original

articles are provided with most of the descriptions.

The author has limited himself as a rule to one method
for each quantitative estimation, apparently with the

rather narrow view that one method is suitable in all

circumstances. The examination of gastric contents

differs considerably from the examination generally

carried out in Great Britain, and no cois ' i\

given to the fractional test meal. The
with the exception of those of blood celL, are ver>-

good. Making allowance for slight differences in

terminolog)', the clinical pathologist will find in this

book a clear description of the laboratory methods in

general use.

Textile Chemistry : an Introduction to the Chemistry of

the Cotton Industry. By F. J. Cooper. Pp. ix ' 2^?.

(London : Methuen and Co., Ltd., 192

net.

Mr. Cooper's book covers a good deal of ground in a

brief but clear fashion. It reads more like a note-book

than a text-book, but is obviously the work of a

number of years of teaching, and should be useful to

students in technical schools, for whom it is intended.

Besides the elementar)- chemistr>^ which serves as an

introduction, the author discusses its applications to

the textile industry-, and among other things the natural

fibres, the chemistn,- of coal, oils, industrial waters,

sizes, bleaching, dyeing, and mercerising. Those

engaged in teaching the subject will find the book useful

and helpful. There are a few minor inaccuracies : a
" base " need not contain a metal (p. 66) ; nitric oxide

is not absorbed by sulphuric acid (p. 69). The de-

scriptions of experiments are not always adequate, and

some of them (as that shown in fig. 119) can scarcely

have been tried successfully.

Radio Telegraphy and Telephony. By Vu,,. i.. W

.

Marchant. Pp. ix+137. (Liverpool: University

Press of Liverpool, Ltd. ; London : Ilodder and

Stoughton, Ltd., 1923.) ds. net.

A VERY large number of books on radio telegraphy

and radio telephony have recently been published.

Many are of little use to the general scientific reader

because they are too elementan.- ; others fail because

they are too technical, the authors revelling in technical

terms which are in general very vaguely defined.

Prof. Marchant seems to have hit on the happy mean
in this little volume. The science is accurate, the

descriptions are good, and the information is up-to-

date. To make assurance doubly sure the author has

added a glossary giving good definitions of the technical

words used in the text. This book can be recommended
to the reader who wants to understand the principles

utilised in radio telephony, broadcasting, and directional

radio signalling.



December 15, 1923] NA TURE 861

Letters to the Editor.

{^The Editor does not hold hitnself responsible for

opinions expressed by his correspondents. Neither

ca7i he undertake to return, ?ior to correspond -with

the writers of rejected manuscripts intended for

this or any other part of Nature. No notice is

taken of aitonymous communications^^

Some New Commensals in the Plymouth District.

While collecting by digging on the shore at

Millbay, Salcombe, in April this year, I found three

consecutive pairs of Synapta and a polynoid worm
living together, and at the same time three distinct

associations of the brittle star, Ophiocnida brachiata,

and a small mollusc. These finds led to five later

Fig. I.— The brittle star, Ophiwnuia brachiata, with thp polynoid, Harmothoi

lunulata, clasping and curving over the disc, opposite the arrow head

and alongside the projecting,ami which is broken ofl short ; and the

mollasc (M), Mt/tUacula biJmtala : three animals living associated

together buried in muddy sand at Salcombe. X ca. ?. (From a photograph

by Mr. R. S. Clark.)

monthly visits during the best spring tides, and
resulted in the observations given below.

The polynoid, HarmothoS lunulata, was found in

muddy sand at Salcombe on adjacent beds with six

different animals belonging to two different phyla

and four different classes, but the more interesting

point is that the size of the polynoids forms on the

whole an increasing series approximately as follows :

Harmothoe lunulata, a few to lo mm., with Ophiocnida
brachiata, and curved round the disc or over the

mouth (Fig. i) ; H. lunulata (var. synapta St. Joseph),

15 to 20 mm., with Synapta inhmrens and S. digitata,

and also occasionally with Phascolosoma pellucidum.

On the same beds occur larger specimens of a polynoid
somewhat different in general appearance from the

small Harmothoi lunulata just mentioned, but they
appear to be merely later-growth stages of the same
species, and agree generally with the var. nigra,

Ala;j6s. Specimens of this form about 20 to 30 mm.
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were taken with Phascolosoma vulgare, and of 35 to

50 mm. with Amphitrite Edwardsi. Further work
will be required to put this last observation on a

secure basis, but the animals can only be obtained

by special search in small numbers at considerable

intervals of time. There is little doubt, however,

that this species of Harmothoe at Salcombe starts

life commensally with Ophiocnida, and changes its

mate as it grows bigger and requires more accommoda-
tion in the burrow provided by the messmate, until

it finally consorts with polychaetes up to 30 cm. long,

such as Amphitrite Edwardsi.
Harmothoe lunulata was also taken at the mouth

of the River Yealm with Synapta inhcerens, and will

no doubt later be found in the same association in

Plymouth Sound.
During the same expeditions the almost constant

association of the mollusc Montacuta hidentata ^ with

Ophiocnida brachiata was confirmed. The mollusc in

this case is frequently found in numbers just below

or above the disc, and occasionally under an arm
in company with Harmothoe lunulata young. The
same mollusc was taken also but less frequently \yith

the Ge^hYrQaxi, Phascolosoma pellucidum, and occasion-

ally with Nereis. With this Gephyrean, however,

was found fairly constantly the messmate Lepton

ClarkicB,^ which was fairly frequently present in

groups of 4 to 7, and sometimes attached to the skin

of the blood-worm.
On both shores at Salcombe another Harmothoe

sp. B, not yet identified, was taken in tubes with one,

and not in tubes with other species of Nereis. The
same species was taken by careful work also in Rum
Bay, Plymouth Sound, alongside or under the

tentacles oi Amphitrite gracilis, Polycirrus aurantiacus,

and another species of Polycirrus, and at the same
time Harmothoe marphysce was rediscovered with

Marphysa sanguinea in Plymouth Sound after a long

lapse of years. The same Harmothoe sp. B was also

taken with Nereis in beds at the River Yealm. It is an
interesting fact that Sir Ray Lankester took a similar

polynoid under the tentacles and in the tubes of

Terebella {Polymnia) nebulosa at Heme so long ago
as 1865.
The frequency with which the associates mentioned

above occurred apart from each other was noted

during the collecting work, and found to be low except

in the case of Phascolosoma pellucidum, which occurs

in thousands in a few square yards of ground.

In none of these cases of association or com-
mensalism can a reason for it be asserted with any
certainty. The frequent occurrence of polynoids,

however, at the bases of the tentacles of polychaete

commensals, as Polycirrus, or in or near the grooves

of other polychaetes, as Amphitrite, Nereis, Chaeto-

pterus, or the grooves of Ophiocnida, suggests the

pilfering or scavenging of food-material. In the

cases of Montacuta and Lepton it is clear that food-

material is abundant in the burrows they inhabit, as

their shells are often covered with Polyzoan polyps,

and in addition various Foraminifera are not un-
common in the mouths or in the region of the burrows.

Indeed, the variety of associates of some com-
mensals suggests, on the other hand, that an inhabited

burrow may be simply and mainly a harbour of

refuge, which is used so frequently that the in-

habitants learn to know and tolerate each other,

while at the same time not necessarily depending
directly in any particular way on each other for food.

i.

H. Orton.
^. , ,

November 8.

' 1 .1111 Mil]. II imlcLitLj to Mr. R. Winokworth for the determination of

these spcclo-s.
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Conductivities of Aqueous Salt Solutions.

In the I Olll-.'- n( Ug
the liiHl Iwf) years is and
conductivities of ci us. we
have come across a miujik- i. i.m.n -• to

us of interest anil imiwrtanir
•|l,,. .,...,,(., conductiv '•'

usu.ii 1(1. refer

solulu... '.^ :. toiind it d

concentrated solutions, to <.<

volumes of electrolyte tontai

I,
' the solution in (|ucsliiin < ont.nii a ^iMins of

s.i loiisand f^r.un- oi w.itcr, ,niil i> of (lcnsit\- d,

then til"' \olnni(' of solntmn ront.iinniL; one i;i.ini of

waI'— , . MullipKini; tlii> term |)\- ^, we
I ( )( X Hi '

'

(il- ni.iunitndr wlii'li \m- \\i!! denote by «',

will. ! 'i.hn 1 1\ I' '
' Tillies one cm.

a|).in iiiiiiit <<'. ( int.iuiiiig one
gram ol w.iii :. At ini^h > < 'Ik. entrations, the \iscosity

of tli<' Miliition is .1 tai tor w liich cannot lie nejjlected.

Makn; iilol assumption, /.(. lliat conductivity
and i: jiroportional, uc arn\-e at a corrected
COndlii i ! \ ; i \

,

iooo+;r
». corr .

=
J- K1J

.

looorf

Multiph- by looo, and we have the coiulut ti\ ity

nndir tlie same conditions due to an amount of solu-
tion ( (intainm^ lOoo grams of water. If now this be
plotted a>4amst v M or the ucii^ht molar concentra-
tion (inols iH-r thoiis.md grains of water), the result is

a cuiAc wliu h, m the cases of potassium, sodium, and
litliium ( hloiides, becomes nearly linear after x/M has
exceeded o-5-i, and remains so up to the limit to which
we have so far carried our measurements {x/M = 3 to 5,

depending on the elcctrnlvtc). Wo have plotted the
conductivity, densit\ . ami \is(()sit\ data of other
observers for certain otiier solutions, and have
obtained similar results.

Expressed verbally—if a thousand grams of water
are put between electrodes one cm.
apart and one of the salts in question
gradually added, the increase in con-
ductance of the cell (corrected for

viscosity change) brought about by
dissolving, say, an extra one-tenth
gram equivalent of salt is nearly
independent of the concentration
of the solution when a certain limit

of concentration has been exceeded.
The slope of the curve is given by t

s

{1000 +x)Kri 2

A curve of the same slope is got if |

the molar fraction of the salt in the i

solution is plotted against the con- 5

ductance (corrected for viscosity I

and measured between electrodes
one cm. apart) of a mol of solu-

tion : that is, within the limits
mentioned, the corrected conduct-
ance of a solution is practically
proportional to the ratio salt mole-
cules/total molecules.

This relation, obtained by considering, not, as is

customary, the conductance of a fixed weight of salt

to which increasing amounts of water are added, but
the conductance of a fixed weight of water to which
increasing amounts of salt are added, would appear
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The London Fogs of November 2,=.- 27. 1923.

The accompanying grapli s the hourly
variation in the quantity o! purit>-, that
is, sooty matter, in

"'
i i.ondon ' \Sestminster),

which was chieflN hie for the recent smoke
fogs. '"'" - s Vdearly that the maximum
dens; _; occurred ab<:)ut mid-day, and
there ...... .. ..iw... ...V icase in density which coi"- i''-'
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plotted, the distribution over the 24 hours is similar

but more uniform, and it can even be seen that the
maximum is reached later on Sundays than on week-
days (Eighth Report Advis. Comm. on Atmos. Pollu-
tion, p. 30).

Records taken in Westminster by my impact appar-
atus at the height of the recent fogs showed about
50,000 solid particles per cubic centimetre, and very
little indication of water drops. These particles

averaged a little more than 0-5 micron in diameter, and
there was a tendency to a rounded, kidney shape,
with a fair number of small transparent spheres of
;ibout the same diameter.
With reference to the cause of the " London Par-

ticular," the view is generally held that a London fog
consists of condensed water particles dirtied by smoke
and oily hydrocarbons (Carpenter, " London Fog
Inquiry," 1901-2), and this view follows naturally from
the fact that during London smoke fogs there is very
often a dense water fog in the surrounding country.
There are, however, certain indications which point to
a different conclusion and suggest that a London
smoke fog, such as we have experienced recently,
'ccurs at the same time as the surrounding water fog,
not because it is a result of the latter, but because of the
conditions which favour water fog. I have, therefore,
been forced towards the view that the smoke fog of
London does not consist of water particles dirtied by
smoke, but almost entirely of smoke particles alone.
In support of this are the following facts :

(a) During the recent fogs when the sun was
visible at all it appeared as a red ball, thus pointing
towards the presence of finely divided suspended
matter, and not towards large water globules.

(6) Records taken by my impact method during
London smoke fogs show little evidence of water drops,
which, if present, would be obvious ; but there are
always immense numbers of small smoke particles.

(c) It is not unusual in coming up to.London from
the coimtry during foggy weather to find a dense
white fog in the country, with a limit of visibihty of
perhaps 50 yards, giving place to a yellow fog in
London with a greater hmit of visibility ; thus,
while a large amount of smoke can always be detected,
there must be a great reduction in the quantity of
water in the London fog, since in spite of the smoke
addition visibility improves.

{d) The air over London is warmer than in the
country surrounding, and although the combustion of
large quantities of fuel supplies a certain amount of
water to the air, it seems probable that condensation
of water in London to form fog would normally be
much less than in the surrounding country. There
are about 17,000,000 tons of coal burnt per annum in
London, and assuming a wind of 2 miles per hour and
an inversion of the lapse rate of temperature at about
400 feet, a condition likely to be met with during
foggy weather, this amount of coal would keep the
air immediately over London about 13° F. warmer
than in the surrounding country.

(e) The hourly incidence of suspended impurity, as
shown in the curves, varied exactly with the darkness
and apparent density of the fogs as judged by the
eye.

Doubtless in the early morning the conditions which
cause a water fog in the country also cause a similar
fog in London, if not so dense ; but as the day ad-
vances the smoky fires add their soot and heat to the
air, the latter evaporating the water and the former
replacing it by soot.

Fires are notoriously Smoky shortly after lighting
until they get well heated up, and we find, as a rule,

that the smoky London fog commences in tlie morn-
ing about the time of fire lighting and dies away
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gradually as the fires become well established ; while

it is usually at a minimum between midnight and
early morning. If the natural ventilation over the

city fails to carry away the smoke produced, there is

sufficient evolved in the morning in three or four

hours to provide Londoners with the densest smoke
fog they have ever experienced. Such a fog contains

5 or 6 milligrams of soot per cubic metre, and this

can be easily supplied by the 40 or 50 tons of soot
evolved per hour by the chimneys of London.
Assuming the correctness of the above, we may

draw the following inferences :

(i) The air over London being warmer than its

surroundings, water fogs will be fewer or less

dense during the day than in the country.

(2) The " London Particular " can be entirely

prevented bv abolishing smoke.

J. S. Owens.
47 Victoria Street, Westminster, S.W.i,

December 4.

Upper Air Conditions after a Line- Squall.

Meteorologists are indebted to Wing-Commander
L. W. B. Rees for some very valuable observa-
tions during two aeroplane ascents at Cranwell (Lines.)

on October 19, showing the change which took place
in upper-air conditions during the passage of a " line-

squall " or, in the phraseology of Bjerknes.-a " cold

front." Observations of this kind are sufficiently

rare, and the features exhibited by the present ones
are so specially interesting that it seems very desir-

able to lay some emphasis on them.
The accompanying diagram (Fig. i) shows the

details of the records. The first ascent (dotted line)

commenced at 9.15 a.m., and was made in front of

the line-squall in the " equatorial air," the origin of

which has now been traced back, on the charts in

the Meteorological Office, to a low latitude. The
figures against the curve show the relative humidity
at various levels, the corresponding number of

grams of water vapour per kilogram of air being
given in brackets. It is necessary to remark that
the report of cloud and rain encountered is not
inconsistent with the apparently unsaturated con-
dition of the air, for the cloud was not necessarily
continuous throughout the thickness indicated, and,
further, the instruments were read on the way up
when the clouds were only just commencing to
thicken and form rain. No rain reached the surface
until 10 A.M. The line-squall occurred at 10.5 a.m.,

marking the arrival at the surface at Cranwell of the
" polar air " which has been traced back to the
neighbourhood of Greenland. The usual line-squall

features were recorded—heavy rain, sudden veer of
wind from S.S.W. to W., and sudden fall of tempera-
ture of 9° F. All the rain, 2-1 mm., occurred between
10 A.M. and noon, and presumably fell through the
undercutting wedge of colder air from the " equatorial
air " above. The second ascent (full line) commenced
at 2.15 P.M. in response to a request by wireless
telegraphy from the Forecast Division of the ]Meteoro-
logical Office, Air Ministry, where the first record had
been received and the weather charts showed how
valuable another would be.

The second record shows that the aeroplane left

the ground in the " polar air " and penetrated the
" equatorial air " above, but what is particularly
striking is the extreme dryness of the intermediate
layer extending from about 5000 ft. to 9000 ft. When
a sharp discontinuity is absent between two different

air currents the effect is usually attributed to mixing
at the interface, but the present intermediate layer
some 4000 ft. thick cannot possibly have been a
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" mixing layer," for it contained a much smaller

iwoportion of water vapour per mas* of air than the

ayers above and below. The following considera-

tions suggest that it belonged purely to the lower

current and was, indetxl. tiie only genuine " polar

air " surviving over CranweU.
Let the shaded figure (a), in the inset diagram,

represent, schematically only, a vertical section

(vertical scale much magnified) of a " tongue " or
" u lobule " of cold air which has not long since

l>(
iictratcd from a cold source into a warmer environ-

ini lit. Subsequent translation and lateral spreading
under gravity may lead to a condition, now at a
distance from the cold source, represented by fig. (6),

the line-squall taking place, say, at the right-hand
edge. A contribution to the study of such motion
has been made by Exner [Sitzungsber. Akad. Wiss.

Wien, Ila, 127, 1918, pp. 795-847I. In the transition

the air at A descends to C. while the surface air

remains at the surface, so that the higher a layer was
originally the more it is warmed adiabatically. Hence

Fig. I.

if the original lapse -rate, represented by AB in
fig. (c), is less than the adiabatic, as is reasonable
for air cooled mainly from the surface in high latitudes,
it will become, from this cause alone, more remote
still from the adiabatic, like CB, where AC is the
slope of the " dry adiabatic." A more precise
mathematical treatment of such a change of lapse-
rate has been given by Margules (Exner, " Dynamische
Meteorologie," 1917, p. 80). Any change of pressure,
at a given level, during the transition would produce
effects which would not appreciably modify that
demonstrated. The sinking of the globule thus tends
towards greater stability and therefore to oppose
turbulence. But in passing over a relatively warm
surface such as the Atlantic the cold air mass would
receive heat from below, and this would be diffused
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upwards as far as the turbulence originating at ti.t

surface is able to penetrate in the face of the stabiL^

ing action of the sinking. A lapse line like CI I)

would result, where E b tne upper limit of mixing'
In the present case there is clear evidence of th.-

upper limit of turbulence in the " haze-top" report' 1

at about 4000 ft., and the layer ED in the m.iii

diagram was accordingly the one which had b<-<n
warmed from below ; it possessed the " dry adiabatK

'

lapse-rate of temperature indicative of thorough
mixing, and was fairly humid, with cloud at the top,
owing to water vapour, evaporated over the Atlantic,
having been stirred up at tne same time as the layer
was warmed. The layer CE, on the other hand, was,
on this view, one which had succeeded in r<'

non-turbulent, and was really the only
" polar air " which reached CranweU, still posscssnig
the original low polar water vapour content and.
neglecting radiation, its original potential ,-——*
This view is strengthened by remarking t

:

the moderate decrease of humidity and :^iii,iii ii>t; w.

temperature indicated by the upper parts of the two
records may be explained, using a Hertz diagram,
by supposing the " equatorial air " to have ascended,
lost some moisture as " cold front " rain, and de-
scended again, as suggested at F in fig, (6), no such
explanation can be applied to the extremely dry layer
discussed above, for the air would have to be taken
to an unreasonably great height, and would also
arrive back with far too high a temperature. It does
not seem, therefore, that the intermediate layer can
have been evolved out of the " equatorial air," and
these interesting records are accordingly to be inter-

preted as showing that the air of .p>olar origin over
CranweU was in all probability a " tongue " or
" globule " about 9000 feet thick with the lower half

partially " dei>olarised." Subsequent weather charts
suggest that it was soon replaced again by a warmer
air current right down to the surface.

Such pairs of records as this, near " cold fronts,"
are uncommon, the nearest approach amongst those
published in the DaUy Weather Reports being in the
issues of October 14 and 15, 1921, two ascents at
Baldonnell (Dublin) having exhibited simUar features
to the present. They are also important as bringing
into prominence the existence well within areas of
cyclonic activity of " dry inversions," the occurrence
of which is more commonly associated with the
margins of anticyclones. M. A. Giblett.

Meteorological Office,

Air Ministry-, Kingsway, W.C.2,
November 14.

Experiments on Ciona intestinalis.

It is remarkable that in all the statements that I

have seen by Dr. Kammerer or Prof. MacBride con-
cerning the increase in length of the siphons in Ciona
following amputation, no measurements are given.

As I have recently made measurements on a number
of specimens in order to obtain some data indicating
the natural variation in the proportional length of
the oral siphon, I should be glad if Prof. MacBride
would inform us whether Dr. Kammerer has published,
or whether he possesses unpublished, any measure-
ments of the siphons in his specimens before and
after amputation, and in the offspring which in-

herited the increased length.
I find it difficult to understand what Prof. MacBride

means by the words " the reaction is of the animal
as a whole." It may be a fact that amputation of
both siphons results in the growth of longer siphons,
and of the oral siphon alone in the growth of a siphon
of the same length as before, but I do not see how
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the " reaction of the animal as a whole " explains the

fact.

Prof. MacBride has a photograph of an operated

Ciona and a noirmal one side by side. What is the

proportional length of the oral siphon in a " normal
"

Ciona, and what was that length in the operated

siphon before operation and after regeneration ?

J. T. Cunningham.
East London College,

Mile End Road, London, E.,

November 24.

Mrs. Hertha Ayrton.

It must be a matter of pain and surprise to many
readers of Nature that Professor Armstrong should

have written such an article as that which appears on

p. 800 of the issue of December i.

I was privileged to know, with the intimacy which
is only possible to a doctor, both Prof, and Mrs. Ayrton
during many years. He was my patient until he

died—prematurely in one sense, but in another he

lived long, and accomplished more than many men
who live to extreme old age. It seems almost sacri-

lege to speak of their married life, or of the perfect

sympathy and companionship which distinguished

it ; it is difficult to understand how any one professing

to have been their friend could suggest that they

were " an ill-assorted couple."

No woman could have nursed her husband with

more untiring, unselfish, and tender devotion. Of
their scientific work I leave others to speak ; there

will surely be many who will vindicate their memory
in this respect. But as an old and intimate friend I

am well qualified^ to protest against the heartless

comments upon the private life of a very noble woman
of whose living presence we are so recently bereaved.

The Latin races respect their dead friends with an
emotion we can at least respect. The Day of the

Dead, held in reverence probably surpassing any-

thing in the Christian ritual, has scarcely passed this

year, and yet Prof. Armstrong can write such an
article upon his dead friends. Surely for the rest of

his life he will regret not having declined that
" appeal " for an obituary notice. H. H. Mills.

21 St. Mary Abbot's Terrace,

Kensington, W.14.
December 3.

The only comment I can possibly make on the

above is, that the writer must be strangely lacking in

.sense of humour.
When I used to tell my friends that they were " ill-

issorted," knowing this full well and knowing me,

they did but smile. As did Mrs. Ayrton—when, to

terminate one of our fruitless discussions on the

>oman as man, I sometimes said : " We will admit
')U are 'up to us' (apart from being yourselves),

hen you are regularly engaged as chefs and produce
;ie to go down to posterity with Soyer."
May I here note the need of a correction in my

• irticle—the insertion oi the accent over the first e in

NIelisande ? So beautiful a name should not be reft

it the least shade ot its charm.
Henry E. Armstrong.

Zoological Bibliography.

Lest it should be assumed from my friend Dr.
Bather's communication to Nature of December i,

page 794, that my letter was premature, let me state

that my communication was forwarded to Nature at

the express wish of the Conference of Delegates and
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with the concurrence of the various officers of the

British Association, who were present at the time.

There is no misunderstanding whatever as to the

wishes of the representatives of the numerous
scientific societies present in regard to the size of

publications, and if Dr. Bather will consult such a

publication as CoUins's " Authors' and Printers'

Dictionarv," issued by the Oxford University Press,

he will find that demy-octavo is slightly less than the

measurements he gives, namely, 8| x 5^ in., and this

is the size which that particular committee re-

commends to all societies publishing annual reports,

etc. T. Sheppard.

The Municipal Museums, Hull.

Micelles and Colloidal Ions.

Mr. W. B. Hardy in his letter to Nature of

October 13, p. 537, entitled "The Micelle—A Ques-

tion of Notation," advocates the conception of the

colloidal ion and postulates that the ideas of other

workers coincide with his own, so that merely a

question of nomenclature is involved ; nevertheless,

in his opinion, it is positively wrong to refer to a

colloidal ion as a micelle.

It will be shown in a paper by Miss M. E. Laing

which we hope to publish in an early number of the

Journal of Physical Chemistry, that all movement in

an electric field can be summed up in a single formula

which applies equally to ions, diaphragms, gels, sus-

pensions, micelles, etc., and governs the movement of

any such charged constituent relative to the solvent.

The experimental evidence shows that there is a

gradual transition from uncharged or isoelectric

colloidal particles, through those which are very

slightly charged, such as the neutral micelle in soap

solution or the particles in a gold sol, to those which

are much more highly charged, like the ionic micelle

of soaps, and then to the true ions which are fully

charged.
Now comes the question of nomenclature. There

is no question as to the fully charged ion where this

coincides with the chemical unit. In soap solutions,

however, there is a sharp distinction between the

behaviour of the single crystalloidal molecules or ions

and their respective aggregations, the neutral and
ionic micelles, which, for example, can be held back
by an ultrafilter.

It would seem as repugnant to designate an aggre-

gate of soap ions containing substantial proportions

of undissociated soap and of solvent a " colloidal ion
"

as it would be to call aggregates of hydrated neutral

soap, which are probably the structural basis of soap

jellies, " colloidal molecules," although one is as

logical as the other. I have called each of these

aggregates a micelle, and have described their elec-

trical condition by adding the prefixes neutral and
ionic respectively. The term micelle is customarily

employed in a similar sense in contemporary French
and Gierman science. James W. McBain.

Dept. of Physical Chemistry,
University of Bristol.

Biography of Richard A. Proctor.

We are at present engaged in the preparation of a
" Memoir " of the late Richard A. Proctor, and to

assist us in our work we should be deeply grateful for

the loan of any letters which readers of Nature may
have received from him. Wc will carefully preserve

the letters and return them as soon as possible.

S. D. Proctor-Smyth.
Mary Proctor.

9 Orchard Road, .Vltrincham, Cheshire,

December 3.

2 A 2
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The Treatment of Disease by Artificial Light.

|)II()T()THKRAI*Y, or the treatment of disease by
i li^lit, wjis first prominently brought to the notice

of the medijul profession by the work of Finsen in

1895, Jl^' demonstrated that the rays of the visible

spectrum, and also those invisible radiations which we

call ultra-violet rays, have varyinj,' therapeutic (jualities.

He showed that the exclusion of the ultra-violet rays

from the skin of patients suffering from smallpox cut

short the secondary fever characteristic of this disease,

and diminished the suppurative stage, and, thereby,

shortened the duration of the illness and lessened the

risk of ugly scarring. On the other hand, he proved

that the local application of concentrated actinic light

had a powerful mfluence on certain affections of the

skin, particularly on the common type of cutaneous

tulwrculosis known as lupus vulgaris. Before his

death he had already appreciated the value of a more
general application of light, namely, the exposure of

the whole body to radiation.

In his earlier experiments with concentrated light,

Finsen used the sun ; and a simple apparatus consist-

ing of a large hollow lens containing a blue solution

was the means by which the actinic rays of light were

brought to a focus upon the skin. Even with a blue

medium used as a filter it was found necessary to

interpose a cooling apparatus at the focus of the lens.

This apparatus consisted of a small circular chamber
with quartz faces through which a current of cold

water constantly circulated. In addition to its value

as a method of preventing excessive heating of the

part, this apparatus was also used as a compressor to

render the area under treatment bloodless, as it had
been found by experiment that the actinic rays

penetrated a blanched skin, whereas in that through

which the blood was circulating the red colouring

matter of the blood prevented the passage of the blue

and ultra-violet rays. In Denmark, as in other

countries in northern latitudes, the' number of days on
which the sun could l)e utilised was so limited that

Finsen soon abandoned the sun as an illuminant and
substituted powerful electric arc lights.

Following on Finsen 's discover\% a number of workers

in this field devised other forms of illuminant, and
several lamps of high actinic power became available.

It is interesting at this point to consider the work of

Rollier at Leysin. For more than twenty years he has

been treating cases of tuberculosis, particularly in

children, by exposing the surface of the body to the

alpine sun, and his efforts have achieved a striking

success. At first it was believed that the air of the

high altitude was the determining factor in the admir-

able results obtained, but it has since been shown that
it is the light which is the important agent. Rollier's

success stimulated others in this branch of phototherapy,

and at the Treloar Homes at Alton and Hayling, Hants,
Sir Henr)^ Gauvain has shown the practical value of

this measure, even in this climate, in the treatment of

tuberculous disease of the bones, joints, and skin.

More recently, Reyn, in Copenhagen, has shown that
the carbon arc light can be used as a substitute for the
sun, and that the results of an electric light bath are as

efficient as the sun bath.

The treatment of disease by artificial light, therefore,
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mil • idercd from two j>omls ol view. First tin

lo<.. tion of the radiations to the disease*! In. .

and second, the application of light to the whole of tiit

surface, which for convenience we may call the "
li ! !

bath," First, the local appli< ation of light to

area ; here we find two methods in use, one

the light is concentrated by means of lenses, and the

other in which reliance is placed on the intensitv ..f ti„.

actinic radiations, without concentration.

Local Trkatment by Conxentrated Lighj. im
typical apparatus for treatment by concentrated

actinic light is the Finsen lamp, or its modification the

Finsen-Reyn lamp. The essentials in these are a

powerful carbon arc with an automatic adjustment to

approximate the carlwns as they bum away. The
light from the arc is focusscd through a series of ro< k-

crj'stal lenses in a tube containing distilled water.

The rays are focussed on an area the size of a shilling,

and at the focus is placed the combined compressor
and cooling apparatus with a cold-water circulation

described above. This tN^pe of apparatus is used
mainly in the treatment of the form of tuberculosis

of the skin known as lupus vulgaris. After an hour's

application of the concentrated rays an inflammatory
reaction occurs in the skin. The inflammation is so

acute that a blister forms which may take several

days to a couple of weeks to heal. It is interesting that

this reaction does not begin till about six hours after

the treatment. Repeated applications are usually

necessary to destroy the effects of the invasion of the

skin by the tubercle bacillus, but in 60 to 70 per cent,

a permanent cure is obtained, many of the p:ft;»nf<

treated having been watched for twenty year-

In the original Finsen app>aratus the current u.->iu i>

70 volts and 50 amperes. It is therefore ad\asable

to use a transformer when the available current has
a high voltage, say 240 to 220. The carbons used are :

positive, cored, 25 mm. in diameter and 12 inches

long; negative, solid, 18 mm. in diameter and of the

same length. By this apparatus four patients can he-

treated simultaneously.

In the Finsen-Re}Ti lamp the illuminant is of the

scissors type, the current employed being 70 volts,

20 amperes. The positive carbons are cored 12 mm., the

negative solid 10 mm. in diameter and 8 inches long.

These lamps can be worked from the lighting mains,

say of 240 volts in series, with appropriate shunts.

One patient only at a time is treated with each

Finsen-Reyn lamp.

Local Treatment by Unconcentrated Light.—
The most convenient tv-pe of apparatus for the local

treatment of diseased areas of the skin by uncon-

centrated light is that devised by Kromayer. It

consists of a u -shaped envelope of rock cr\-stal contain-

ing mercur>' vafK)ur. This is surrounded by a second

envelope with a rock-crystal window. Between the

two envelopes, which are fitted in a metal box, cold

water circulates, to absorb the heat rays. The window
of the apparatus is pressed firmly against the area of

skin to be treated, the pressure being of value in render-

ing the skin bloodless, and thus increasing the penetra-

tion of the ultra-violet rays. The apparatus is fixed

on a mobile stand, and can be used off any ordinary
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direct electric lighting circuit. On a 240 volts circuit

the current used is 3-5 amperes with 120 volts across the

arc. It will be noted that a water supply is necessary,

a circulation of four pints per minute being required.

Light Bath Treatment by the Carbon Arc Light.

-The experience of Re}Ti of Copenhagen, confirmed
\- other observers, is that the best illuminant is

arbon arc light. The spectrum of the carbon arc more
early approaches that of the sun than does that of

ercury vapour, and in the experience of the London
1 1 ospital, this is further increased by the use of carbons

with a tungsten paste core, tungsten giving a spectrum
of great richness* in ultra-violet rays.

The installation is very simple. A large carbon arc

lamp, working at 50 amperes and 70 volts, is suspended
from the ceiling at three to three and a half feet above
the floor. Around this, at a distance of from three to

four feet, the patients, nude, are seated on stools.

The whole of the body is exposed, first the front and
then the back, the sittings being of half an hour's

duration at first, and these are gradually increased up
to four hours a day. When the front of the body is

under treatment the eyes are carefully protected by
a thick mask. The tungsten paste cored carbons used
are ( + ) cored, 25 mm., (-) solid, 18 mm., both 12

inches long.

General Treatment by Mercury-vapour Lamp.—
The apparatus consists of a quartz lamp or " burner

"

containing mercury vapour, behind which are placed

reflectors of various shapes. The lamp is mounted
on a stand which permits its being placed at an appro-

priate height. It is worked off any direct electric

current, and is inexpensive to run. The practical life

of a " burner " is, in the larger types, about 1000

hours. A very high actinic illumination is obtained.

The patient lies or stands while under treatment, usually

at a distance of about three feet, but with the larger

model supplied by the Hewittic Electric Company, the

maximum distance at which a patient is sensible of the

radiation is eighteen feet. At the beginning of the

treatment the exposures are given to small areas, and
l^oth the area and the duration may be gradually

increased until the whole of the back or front of the

body is exposed for half an hour. An inflammatory

reaction, redness, slight vesication with subsequent

desquamation, are common, and after a series of

exposures, the skin in the majority of patients becomes

strongly pigmented. Several of these lamps may be

placed in a suitable apartment, the patients being

allowed to move about. The mercury-vapour lamp

has been used with success in the treatment of tuber-

culosis of the skin, glands, bones, and joints. Care is

required in the dosage, and it is advisable to estimate

the intensity of the actinic rays by a chromo-actino-

meter. This is specially necessary when a new " burner
"

is installed.

It has been shown that rickets can be prevented in

animals fed on a ricket-producing diet if the surface

of the body is exposed to the radiations from a mercury-

vapour lamp, and there is an important field of use-

fulness for this form of radiotherapy carried out with

due precautions in the treatment of early rickets in

children.

Conclusion.—The sphere of usefulness of the light

bath is being explored in several directions. A com-
mittee appointed by the Medical Research Council is

studying the biological action of light, and several

valuable investigations have been made. Among
others it has been demonstrated that the bactericidal

power of the blood of animals can be greatly increased

by the exposure of the animal to actinic light. Clinical

observation shows that there is a remarkable effect

upon the metabolism of the human subject ; dull,

lethargic patients rapidly become bright, cheerful, and
active. The body weight increases in many instances.

Chronic tuberculous affections of the skin, mucous
membranes, bones, and joints heal rapidly. Other

chronic processes, such as rheumatoid arthritis, have also

been benefited. The value of light in the prevention

and treatment of rickets has been noted above. A
course of treatment usually lasts three to five months.

Patients whose skin pigments well usually do best, but

there is no evidence to show that it is the pigmentation

which is the curative factor. At present it can only

be considered an index. Evidence so far points to the

actinic rays producing some possibly chemical change

in the blood which gives it greater power to destroy

bacteria and their products.

Some Aspects of the Physical Chemistry of Interfaces.'^

By Prof. F. G. Donnan, C.B.E., F.R.S.

IN'
recent years a great deal of attention has been

paid by chemists, physicists, and physiologists to

the phenomena which occur at the surfaces or inter-

faces which separate different sorts of matter in bulk.

Things could happen in these regions which did not

occur in the more homogeneous and uniform regions

well inside the volume of matter in bulk. A surface

nr surface layer represents a sort of thin cross section

which can be probed and examined much more readily

tlian any part of the inside bulk. The living organisms
of plants and animals are full of surfaces and membranes.
What can happen at surfaces is therefore a matter
<if great importance for the science of living things.

An essential characteristic of the ordering or arraying

' From the presidential address driivcrcd to Section B (Chemistry) of the
Hiiiish Association at Liverpool on September 14.
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of molecules and atoms which seems to occur at

surfaces may consist in special orientation. In the

chemical and physical actions occurring in a volume
of liquid the bulk of which is large compared with its

surface, the molecules or atoms prolmbly move towards
each other with every sort of orientation. Should,
however, some special orientation be characteristic of

interfaces, then it is clear that such interfaces will

exhibit new phenomena due to this special sort of

arraying. Moreover, if we are dealing with molecules
which are ionised into electrically polar con.stituents,

or which, if not actually dissociated, can be treated

as electrically bi-polar, it follows that, if orientation

occurs at interfaces and surfaces, then electrical double
layers and electrical potential differences may be set

up at such boundaries.
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The field of force surrounding an attracting molecule

may in reality l>e vtr\' " irrtgulur," and may be specially

localised around certain active or " polar " group.

Its region of sensible magnitude may be very variable

and relatively small comfwired with molecular dimen-

sions. The chemical constitution of the molecule is

now regarded as determining the var>'ing nature of

the field of force surrounding it, so that parts of the

molecule possessing high " residual chemical affinity
"

give rise to six^cially powerful regions of force. In this

way the older " physical " theories of cohesion accord-

ing to central forces with uniform orientation have

been to some extent replaced, or at all events supple-

mented, by " chemical " theories according to which

the attractive force-fields are highly localised round

active chemical groups and atoms, arc relatively

minute in range, and can be saturated or " neutralised
"

by the atoms or groups of neighbouring or juxtaposed

molecules.

W. B. Hardy has been the chief pioneer in the

development of these newer theories, having been led

thereto by his researches on surface tension, surface

films, composite liquid surfaces, and static friction and

lubrication. If y^ be the surface tension of a liquid A,

7„ that of another practically immiscible liquid B, and

y^H the interfacial tension at the interface A/B, then

the quantity W = 7^ + 71,-7^8 represents the decrease

of free surface energ>', and therefore the maximum
work gained, when a surface of A is allowed to approach

normally and touch a surface of B at constant tempera-

ture. Comparing different liquids A with water as a

constant liquid B, Hardy has shown that the quantity

W is extremely dependent on the chemical constitution

of A, and is especially high when A contains the atomic

groups characteristic of alcohols, acids, and esters.

Thus, for such saturated substances as octane, cyclo-

hexane, CSg and CCI4, the values of W at ordinary

room temperature lie between 21 and 24. Compare
with these values the following :

(a) Introduction of a hvdroxyl group :

Octyl alcohol . .46
Cyclohexanol . . .51-4

(^) Introduction of a carboxyl group :

n—Caprjiic acid . . . 464
Oleic acid . . .44-7

The natural inference from results such as these is

that the cohesional forces are essentially chemical in

origin and that they depend in large measure on the

presence of " active " atoms or groups of atoms,

namely, those possessing strong fields of " residual

chemical affinity " ; in other words, powerful and
highly localised stray fields of electrical or electro-

magnetic force (or of both types). The existence of

such atoms or atomic groups is strong presumptive
evidence of the unsj-mmetrical fields of force postulated

by Hardy and therefore of the molecular orientation

at surfaces.

This question of the orientation of molecules at the

surfaces of liquids has been greatly extended in recent

years by a detailed study of the extremely thin and
invisible films formed by the primary- spreading of

iiily substances on the surface of water. In a continua-
tion and development of the work of Miss Pockels,

the late Lord Rayleigh showed many years ago that
when olive oil forms one of these invisible films on
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water there is no fall in surface tension until the suria <

concentration reaches a certain very small value. 11<

made the highly and important suggesii n

that this concentr rks the point where ther» i^

formed a continuous layer just one mok( ule \.\\v k

In the case of olive oil, he found this critical thicknta^

to be 10' cm., and concluded that this number repre-

sented the order of magnitude of the diameter of a
molecule of the oil. This method was greatly developed

by Devaux.
Although these researches had firmly established the

theor>' of the formation of a unimolecular surface

layer and therefore of the existence* of a netc " txeo-

dimensional " phase 0/ matter, we owe it to I. I.

to have made a very important advance by c< :

this conception with the ideas of chemically active

groups and molecular orientation. Influenced, no
doubt, by the ideas of Hardy, Langmuir reasoned that

the formation of these primary unimolecular films

must be due to the presence of active groups in the

molecules, which are attracted inwards towards the

water and thus cause the long open chain molecules of

the fatty acids to be oriented on the water surface with

their long hydrocarbon axes vertical and side by side.

Working by means of the method of Devaux,
Langmuir put these ideas to the test of experiment,

and determined the internal molecular dimensions of

a unimolecular layer. Calculation of the average

distance between two adjacent carbon atoms in the

three acids gave the value 1-4x10 ' cm. This

distance must be of the order of magnitude of the

distance between the centres of the carbon atoms
in the cr\-stal structure of a diamond, which is now
known to be 1-52 x 10* cm.
These regularly oriented and unimolecular surface

films on water have been recently investigated in a
ver>' detailed and careful manner by N. K. Adam,
who has improved the method employed by Devaux
and Langmuir. P"rom a closer analysis of the relation-

ship between the force of surface compression and the

surface concentration (expressed as area occupied per

molecule), he has showTi that a distinction must be

made between the close packing of the polar or active

end groups (head groups) of the molecules and the

subsequent close packing of the hydrocarbon chains.

Some interesting results have also been obtained

in Sir William Bragg's laboratory- by Dr. A. Muller.

In these experiments layers of crystallised fatty acids

on glass plates have been examined by an X-ray
photographic method. From these results it appears

that the unit cell is a long prism, the cross section of

which remains constant for the substances investigated,

whilst the length of the prism increases linearly with

the number of carbon atoms in the molecule. The
increase in length of the unit prism per carbon atom
in the molecule is found to be 2-0x10"* cm. Since

it appears likely that there are two molecules arranged

along the long axis of each unit cell (prism), it would
follow that the increase in the length of the molecule

per carbon atom added is 10 x 10"* cm. Comparing
this result with the value for the distance between
the carbon centres in the diamond lattice, it would
appear that the carbon atoms in the long hydrocarbon
chains of the higher saturated fatty acids are arranged

in a zig-zag, or more probably in a spiral or helix.
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If this be the case, the closer packing or compression
if the juxtaposed molecules in the unimolecular films,

IS revealed in the investigations of Devaux, Langmuir,

ind Adam, may be to some extent explained by the

straightening out of these zig-zags, or perhaps by the
' elastic compression " of the helices.

As pointed out by Langmuir, the question of the

formation of unimolecular surface films can be attacked

in a different manner. It is known that gases or

\apours can be condensed or adsorbed by solid and
liquid surfaces. The question then arises, does the

lormation of primar}' unimolecular films ever occur in

such cases ? It will be recollected that Hardy made the

suggestion that the formation of the primary uni-

molecular film in the spreading of oily substances on
water might be due to adsorption from the vapour. In

order to examine this question, Mr. T. Iredale has

recently measured in my laboratorj^ the fall in the

surface tension of mercury caused by exposing a fresh

mercury surface to vapours of increasing partial

pressure. The excess surface concentration q of the

adsorbed vapour can then be calculated by means of

Gibbs's formula

where y = surface tension, and p and p denote the

density and partial pressure of the vapour respectively.

Working with the vapour of methyl acetate, Iredale

found in this way that at a temperature of 26° C. and a
partial pressure of 62 mm. of mercury, ^= 4-5 x 10"® gm.
per square centimetre of surface. From this result

we can readily calculate that there are 0-37 x 10^^

molecules of methyl acetate adsorbed per sq. cm.,

and that the area per molecule is 27 x io~^^ sq. cm.
As under the conditions corresponding to this calcula-

tion the molecular surface layer was probably not
(juite saturated (in the unimolecular sense), we may
expect the value found to be of the same order of

magnitude but somewhat greater than the values

found by Adam for the cross section of the head group
of the higher saturated fatty acids (25 x 10 i^) and of

the esters (22x10^1* for ethyl palmitate and ethyl

behenate). We may, therefore, say that Iredale's

results appear to indicate the formation of a primary
unimolecular layer built up by adsorption from the
vapour phase.

Langmuir has measured the adsorption of a number
if gases at low temperatures and pressures on measured
urfaces of mica and glass, and has arrived at the
inclusion that the maximum quantities adsorbed are
always somewhat less than the amounts to be expected
in a unimolecular surface layer, E. K. Carver, who has
measured the adsorption of toluene vapour on known
lass surfaces, has arrived at a similar conclusion. The

\ lew that the maximum adsorption from the gas phase
( unnot exceed a unimolecular layer has, however, been
much criticised.

Let us now consider another type of formation of

urface layers at the surfaces of liquids—namely, the
.ise where a substance dissolved in a liquid concentrates

preferentially at the liquid-air or liquid-vapour inter-

face. Gil)bs, and later J. J. Thomson, have shown
that if a dissolved substance (in relatively dilute
solution) lowers the surface tension, it will concentrate
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at the surface. That such a phenomenon actually

occurs has been qualitatively demonstrated in the

experiments of D. H. Hall, J. von Zawidski, and

F. B. Kenrick and C. Benson, by the analysis of foams

and froths. In 1908 S. R. Milner used the same

method in the case of aqueous solutions of sodium

oleate, and arrived at a mean value of i'2 x 10'"^'' gram

mols. excess concentration per sq. cm. of surface.

In the case of dilute solution, we can calculate q, the

amount concentrated or " adsorbed " in the surface

per sq. cm. (excess surface concentration), and Milner

calculated from Whatmough's data for aqueous

solutions of acetic acid that the " saturation " value

of q is 3*3 X io~^" mols. per sq. cm., from which it

follows that the area per molecule in the surface is

50 X 10^1^ sq. cm. In a similar manner, Langmuir has

calculated from B. de Szyszkowski's data for aqueous

solutions of propionic, butyric, valeric, and caproic

acids that the surface area per molecule adsorbed in

the saturated layer is equal to 31 x lo"^® sq. cm., while

Harkins has arrived from his own measurements for

butyric acid at the value 36 x 10"^^ sq. cm.

In 191 1 Dr. J. T. Barker and I made a direct

determination of q for a solution of nonylic acid in

water. For a practically saturated surface layer it

was found that q was about i-o x 10"'' grm. per sq. cm.,

or 3-1 X iqI* molecules per sq. cm. From this result

it follows that the surface area per molecule is

26 X io~^^ sq. cm.
These values are not ver}' different from the

values found by Langmuir and by Adam for the

oriented unimolecular layers of practically insoluble

fatty acids resting on the surface of water. That in

the present case some of the values are larger might

easily be explained on the ground that these adsorption

layers are partially, or completely, in the state of

" surface vapours." For Adam and Marcelin have

recently made the important discovery that the

unimolecular surface films investigated by them may
pass rapidly on increase of temperature from the

state of " solid " or " Uquid " surface films to the state

of " vaporised " surface films, in which the juxtaposed

molecules become detached from each other and move
about with a Brownian or quasi-molecular motion.

It is, indeed, highly probable that the molecules

which are concentrated in the surface from the state

of solution in the liquid phase are not in quite the

same situation as the molecules of practically insoluble

substances which are placed on the surface. In the

former case the molecules are still " dissolved," so that

they will be more subject to thermal agitation and
less able to form a juxtaposed unimolecular layer.

They may also be " hydrated." Nevertheless, the

agreement as regards order of magnitude in the values

of the surface area per molecule in the two types of

case is certainly very suggestive and significant.

Let me now direct attention to another very

interesting phenomenon relating to the surfaces of

liquids and solutions—namely, the existence of an
electrical potential gradient or potential difference

(P.D.) in the surface layer. The liquid-gas interface

offers the simplest case of such interfaces, so

the investigation of the potential differences which
may exist at this interface is a matter of funda-

mental interest. In 1896 F. B. Kenrick developed,
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Obit
Dr. .Vi.f.xaxder Gleichen.

'^yHE sudden and unexpected death of Dr. Alexander
- Gleichen on October 2i is reported from Berlin.

Bom at Niederschonwcide on September 23, 1862,
Dr. Gleichen coinnienced hi.s hi.:her education at the

Neu-Ruppiner Academy, and later studied mathematics
and natural philosophy at the University of Berlin.

After passing his final examination at the University
of Kiel, he became an assistant and then a head teacher
at the Kaiser-VVilhelm Academy. At the same time
he acted as " Privatdozent " at the Technical High
School of Charlottenburg, where he lectured upon
geometrical optics, a subject with which his name will

always be associated. He also lectured upon mathe-
matics at the Helene Lange College for Women.

Dr. Gleichen's academic career terminated in 1904,
when he was called to the German Patent Office, with
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u a ry.

which he was connected until the end of 1
" ;le

thus occui)itd. he was able to produce tin ur

Optik. aiui later to act as editor of the scicntilic and

technical sections of the ojitical and mechanical central

journal. From 1910 until his death Dr. (ileichen was
engaged in the scientitic work of the C. P. Goerz

o])tical establishment, where the opportunity was

attorded him "' ou-ilx in - li;< vn,>, i:d l-n,,\vlcd./e of

ophthalmic \\ r-

increasing deiiKiMu:- >>i ^..v -,k. w, u .:i..,.-

Beyond Germany. Dr. Cileichen is best

writer of optical text-books of particular \ai le to me
student whose object it may be later to apply his

knowledge to the practice of the art. This combination

of theor>' and practice is most marked in his " Schule

der Optik," published in 1914. and in his " Theorie der

modemen optischen Instrumente " of 191 1. The latter
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lOok was, in 1918, translated into English under the

uispices of the Committee of the Priv}' Council for

scientific and Ifidustrial Research. The " Schule der
I )ptik " has been translated into Spanish. As a
theoretical treatise, his first work, published in 1902
and later translated into French, the " Lehrbuch der

geometrischen Optik," is generally regarded as his

most valuable legacy to the literature of optics.

The long list of Dr. Gleichen's books and contribu-

tions to scientific journals and societies is indicative of

a life the leisure hours of which were exclusively applied

to the study and expression of the science to which
he was devoted ; and yet it was characteristic of Dr.
Gleichen that he was never too absorbed in his own
affairs to appreciate the needs of others and was ever
ready to leave his desk to assist a fellow-worker.

James Weir French.

Mr. G. D. Maynard.
The untimely death of George Darell Maynard at

the age of forty-seven has removed another of the small
company of medical biometricians which lost Dr.
Goring in the pandemic of influenza and Dr. R. J.
Ewart this year. Maynard did not enter the field of

statistics until he had had wide clinical experience, and
at the time of his death he was in active medical
practice.

The first notable contribution by Ma^iiard to medical
statistics was a paper on anti-typhoid inoculation pub-
lished in the sixth volume of Biometrika, and he con-
tributed four other memoirs to that journal, the last

of which was published this year. He was the author
of three of the memoirs issued by the South African
Institute for Medical Research. The first of these,
" An Enquiry into the Etiology, Manifestations, and
Prevention of Pneumonia amongst Natives on the Rand
recruited from Tropical Areas " (November 1913), is

perhaps his most important contribution. Apart from
the critical appraisement of the value of inoculation,

the section of the memoir which examines the evidence
in favour of the view that pneumonia is an infectious

disease is a strikingly original piece of work.
Maynard was the first writer to propose statistical

' riteria of infectiousness, and his treatment of " runs
"

of cases is very suggestive, while his use of time intervals

shows that he had grasped a notion which has since

been developed by various mathematical statisticians.

The joint memoir (with Dr. G. A. Turner) on " Bantu
Natives " (1914) is a careful piece of biometry, and the
same may be said of his biometric study of the typano-
somes of sleeping sickness (1915). Maynard 's work on
the correlation of the death-rates from cancer and
diabetes (Biotn. vii. 276) was one of the first applica-
tions to the problem of cancer of the calculus of correla-

tions and contains a great deal which is valuable and
suggestive. As, except during a brief period, his re-

search work was the product of a scanty leisure, and
he never enjoyed access to a first-rate collection of
statistical literature, the range and accuracy of his

contributions are remarkable. His loss, at the zenith
of his powers, is a serious blow to science, M. G,

Mr. T. F. Cheeseman.
Botany in New Zealand has sustained a heavy

^,^^ hv the death of Mr. Thomas Frederic Cheeseman,
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Curator of the Auckland Museum. Thomas Kirk had
been entrusted with the writing of the " Students'

Flora " of New Zealand, but it was cut short by
his death in 1897. The half-finished volume being

brought out by the Government in 1899, was followed

in 1900 by a commission to Mr. Cheeseman to draw
up a complete flora of the Dominion, at the same
time he was set free from his duties of Curator.

He had begun his researches in 1870, embracing the

whole region from the Kermadec Islands to Otago.

The result appeared in 1906, entitled " Manual of the

New Zealand Flora," and is regarded by those who
have used it, as one of the best local floras in existence.

This volume being completed, its author turned his

attention to a series of plates in illustration, selected

by Mr. Cheeseman, but drawn and lithographed in

England under the care of ]\Ir. W. Botting Hemsley,

F.R.S., which were worked and sent to New Zealand,

where the text was printed, and the book published

at WeUington in two quarto volumes.

At the last anniversary meeting of the Linnean

Society, the award was made to Mr. T. F. Cheeseman
of the gold medal, its highest award, which was received

for him by the High Commissioner. It was a matter

of the highest gratification when received, but a few

months later, news came that his death had occurred

in October last, unexpectedly, though he was known to

be far from strong. He had read the proof of his

revised " Manual " as far as the end of Monocotyledons.

For years Mr. Cheeseman had worked alone, without

a botanical companion, his knowledge being entirely

due to reading and observation. He was gifted with

extraordinary patience, sound judgment, and calm

common sense
;

gentle and lovable, he had a quiet

sense of humour, betrayed by the twinkle in his eye.

Mr. Cheeseman, who was bom in Hull in 1846, had been

a fellow of the Linnean Society since 1873.

B. D. J.

We regret to announce the following deaths :

Canon T. G. Bonney, F.R.S., emeritus professor of
geology in University College, London, on December
10, aged ninety.
Lieut.-Col. H. H. Godwin-Austen, F.R^.S., on

December 2, aged eighty-nine.
Dr. L. Grunmach, a member of the Physikalisch-

Technischen Reichsanstalt, Berlin, and Privatdozent
in physics at the Berlin Technical CoUegC; on October
23, aged seventy-two.

Prof. J. Harkness, Peter Redpath professor of pure
mathematics in McGill University, Montreal, aged
fifty-nine.

Col. C. Swinhoe, distinguished by his work in entomo-
logy, on December 2, aged eighty-six.

Prof. C. C. O. R. Tigerstedt. professor of physiology
in the University of Helsingfors, Finland, author (.f

works on the physiology of the blood circulation, on
December 2, aged seventy.

Sir Frederick Treves, Bart., formerly Hunterian
professor of anatomy and Wilson professor of patho-
logy at the Royal College of Surgeons, Serjeant
Surgeon to King Edward VII. and to the present
King, on December 7, aged seventy.

Prof. D. T. Wilson, since 1903 a member of the
department of astronomy of the Case School of
Applied Science, Cleveland, Ohio, who was known for

his work on the perturbations of the minor planets,
on October 12, aged sixty-one.
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Current Topics

At a very successful dinner given by the Institute

of Chemistr>' at the Hotel Victoria on Montlay,

December 10, with Mr. A. Chaston Chapman, the

president, in the chair, some notable speeches were

made relating to the work of chemists, both in times

of war and of peace. The dinner marked the 46th

anniversiiry of the foundation of the Institute, and

Mr. Chapman rightly stressed the influence which this

IxKly has had in promoting a high standard of

knowledge and conduct on behalf of its members, and

the services it has rendered to the community. The
number of fellows, associates, and registered students

now reaches a total of more than 5000, so that the

Institute may claim to be of real significance to

national progress. Lx)rd Ilaldane, in proposing the

toast of the Institute, referred to some of the develop-

ments of industry brought about by the applications

of science, and he mentioned particularly the establish-

ment and growth of the Imperial College of Science

and Technology as a sign of the changed attitude of

British people towards science since the days when
we let Hofmann go to Berlin instead of retaining him
in Great Britain. To the neglect of the vital necessity

of science to national prosperity, and to lack of

industrial oversight, must be attributed the loss of

the coal-tar industry and its related branches. In

the early days of electrical engineering also, we let

other nations surpass us in the production of machinery

and appliances and the employment of electric j>ower,

tliough we were the first to stake out claims in these

fields. Though the relation of science to progressive

industry is close and effective, almost no reference

was made to it in the speeches and addresses with

which we have been overwhelmed in the last few

weeks tlirough the General Election. The late Lord
Salisbury once lamented that, while the work of the

statesman, the politician, the soldier, or the leader of

men, however great and however fortunate, is of

necessity but transitory—what is accomplished by
one man being undone by another—the work of the

scientific discoverer or inventor has a permanent
place in civilisation. Lord Haldane expressed the

hope that, as a result of the Election, Parliament will

be more interested in the diffusion of knowledge than
Parliaments have been in the past, and we trust that

whatever party takes the reins of Government in

hand will remember that creative scienpe may be

made a most potent means of growth of the manu-
factures and trade of a modern state.

A LECTURE on " The Application of Science to the
Fishing Industry," delivered by Prof. Stanley

Gardiner at the Leeds Fisheries Exhibition in

September last, has been printed and distributed.

It is, primarily, a good account of the points of

contact made between science and the fishing industry,

and secondarily, a candid criticism of the trade. The
autlior criticises the trawling gear, the handling of

the fish, the methods of preserving the fish and the
business enterprise of the trawler owners. There are
fish near our coasts, he says, which we do not know-
how to catch. The " Scotch-branded salt herring

"

is described jis " an appalling product, the world's

NO. 2824, VOL. 112]

and Events.

taste for which has assuredly passed." But in 1911

we exported nearly 9 million cwt. of cured herring

while we imported only about 900,000 cwt. of

kinds of canned fish, salmon included. The fact

that no way of dealing with the enormous potential

catch of herrings is practicable except that of >titi

in salt. The next kind of cured fish that

demned is the " Newfoundland air-drie<l sait i,o<i

(much of which comes from the Scottish north-east

|

coast). It would be as easy, the author say.",

and export this fish brine- frozen ; and don
would, but for the very great difference ii* cost bet\^

the very cheap air-drying and the very expen>
brine-freezing, to say nothing of the additional cost

of transporting and refrigerating the whole cod. The
methods of the canners are criticised ; thus the auth' >r

has " failed to discover any British-canned, smoke-
cured haddock "

; though these were certainly on the

market in 1919. The importance of finding the

plankton contents of the water as a guide to the place

where to shoot herring nets is urged on the experienced

skippers of drifters ; but though this is sound enough
from a scientific point of view, we are not surprised to

learn that practical fishermen are "left cold" by
scientific work of this kind. It is doubtful whether

such criticism, however friendly, is the best way to

persuade fishermen and trawler owners of the helpful-

ness of scientific research.

At a meeting of the Optical Society, held at the

Imperial College of Science and Technology, South

Kensington, on Tuesday, November 27, Dr. M. von

Rohr, of Jena, delivered the 1923 Thomas Young
oration. The date was the 123rd anniversarv* of

the delivery by Thomas Young of his famous Bakerian

lecture " On the Mechanism of the Eye." The

subject of the oration was " Contributions to the

history of the spectacle trade from the earliest times

to Thomas Young's appearance." The lecturer

divided the subject chronologically into six parts.

The first period beginning in the 13th century extends

to the invention of printing, about 1448 ; com-

paratively few spectacles were then in use. The

second period, relating principally to the grow-th of

the South German spectacle factories from about

1450 up to 1620, is much better known. At about

the same time Venice must have been another

important centre of spectacle manufacture, for in

the early days of the telescope (the Dutch form and

the terrestrial telescope, both made of single, un-

achromatised lenses) Venetian craftsmen were supply-

ing these instruments ; but of Venetian spectacles

proper only some casual hints are ascertainable. In

both these centres " near " spectacles (for reading

and working only) were made. Notable develop-

ments took place in Spain from about 1560 up to

17x0 : distance-spectacles fastened to the head were

worn everywhere, even in the highest circles of

Spanish aristocracy, and were introduced to China

and Japan by Spanish Jesuits. The chief develop-

ment between 1640 and 1740 was the production of

cheap nose spectacles in Nuremberg. The spectacle

grinding optician arose in the i8th centur>-. The
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greater accuracy indispensable with achromatic

objectives (invented by Chester Moor Hall in 1733

and put on the- market by John DoUond after 1758)

placed the London spectacle maker proper on a much
better footing than his Nuremberg competitor working

•th bad tools and to a very small degree of accuracy.

Mr. a. Bachellery, the Chief Engineer of the

French Midi Railway, read a very interesting paper

on the electrification of this railway at a joint meeting

of the Institution of Electrical Engineers and the

Societe des Ingenieurs Civils de France (British

Section) on November 22. The Midi Railway of

France extends in the southernmost part of that

country from the Atlantic Ocean to the Mediterranean

along the snow-covered Pyrenees, sending oti branch

lines up most of the valleys of that chain of mountains-

In France the standard type of traction current is

direct current at 1500 volts, and the standard type

of primary current is three phase at 50 frequency.

The electric energy is produced at two hydro-electric

stations, in one of which the water has a fall of

2300 ft. The pressure is generated at 60,000 volts,

but for long-distance transmission it is converted to

150,000 volts, which is the highest pressure used in

Europe at the present time. The economies effected

by the use of electric traction are notable. The
hydro-electric energy is much cheaper than the

corresponding energy obtained from coal. Sub-

stantial economies on engine shed and repair shop

expenses have been effected by electrification. The
steep grade on the Bayonne to Toulouse line which

took a steam locomotive 34 minutes to climb is now
climbed in 13 minutes. The railway company also

finds it very profitable to supply electric energy to

villages in the neighbourhood of the transmission

lines. It intends to electrify 2000 miles of road.

The Paris-Lyons-Mediterranean and the Paris-Orleans

companies are also electrifying 3800 miles of line.

The latter company is constructing a 300 mile

150,000 volt line from the Dordogne power plants to

Paris. It will be seen that main line electric traction

is making satisfactory progress in France by standard-

ised methods. The English traction engineers who
spoke in the discussion agreed practically with the

author's conclusions. We have reasons for believing

that, before long, main line electric traction in Great

Britain will make considerable advances.

As a result of the fire which followed the great

earthquake in Japan on September i, nearly the whole

of the collection, amounting to 700,000 volumes, in

the library of the Tokyo Imperial University was

destroyed. We are glad that an organised effort is

to l)e made by the British Academy to repair this loss.

At a meeting of representatives of learned societies,

publishing houses and other bodies concerned with the

publication and use of books, held on Monday,

I )ecember 10, at the Royal Society, with Lord Balfour,

as president of the British Academy, in the chair, an

executive committee was appointed to organise the

(( Election of works for the restoration of the Library.

In a letter to Sir Israel Gollancz, secretarv' of the

l^ritish Academy, the president'of the Tokyo Imperial

University states that most of tlx- works destroyed
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belong to the domains of literature, philosophy, com-
merce, statistics, and similar departments of the

humanities and social science. The Institutes of

Physiology and Pharmacology have also lost nearly

all their books, but no reference is made by the

president to the position of other science libraries, so

that we hope it may be assumed that they have, in

the main, escaped damage. The vice-chancellors of

British universities have already taken some steps

towards the supply of books for the Tokyo Imperial

University Library, but the appeal to be made by the

British Academy will no doubt reach a much larger

circle of sympathisers, and we are sure that all British

learned institutions, as well as numerous individuals,

will respond generously, in money or suitable literary

gifts, to the effort to be made to repair- the immense
losses which the University has experienced.

During the coming season the work of the British

School of Archaeology in Egypt at Qau will be

continued. In particular, search will be made for

the source of the ancient human remains, found last

year by Mr. Brunton, which are held to belong to

the Palaeolithic Age. Further explorations will be
carried out in the cemetery in which the oldest

Coptic MS. of St. John's Gospel was discovered, and
the prehistoric cemeteries to the north will be worked
in the hope of further discoveries of the ripple pottery

and its associated styles. The papyrus of the Gospel

of St. John has now been completely opened, photo-

graphed, and mounted. It is not only the oldest

Biblical Coptic MS., but it is older than any Greek

MS. of the Gospel with the exception of the Vatican

MS. It is to be edited as a publication of the School

by Sir Herbert Thompson, while the manuscript

itself is to be placed in the collection of the British

and Foreign Bible Society.

News from the Norwegian expedition in the Maud,
which is drifting across the Arctic Ocean, has appeared

in the Times. The reports were sent out by the

Maud's wireless installation and received by the

Spitsbergen Radio station. In March 1923 the Maud
was in lat. 74° 2' N., long. 170° 20' E., and was
drifting north-west. In September its position was
lat. 76° 16' N., long. 163° 30' E., when a long-con-

tinued north-west gale set in and drove the ship and
pack-ice towards the south, with a result that in the

end of October it was in lat. 75° 10' N., long. 159° 30' E.

The current in that part of the polar basin is reported

to be from the north-north-east, thus disposing of

the likelihood, which was never strong, of extensive

land to the north-east of the De Long islands. The
Maud would appear to be drifting towards the New
Siberia Islands, and if it should succeed in passing to

the north of that group, will traverse an interesting

and unknown part of Arctic Seas, but there is little

prospect of the drift taking her to a high northern

latitude. Conditions proved unfavourable for the

use of the aeroplane. Throughout the summer, there

was much mist and the temperatures were low.

The floe offered few safe landing-places. Several

trial flights were disappointing, and the last one

resulted in serious damage to the aeroplane. Scientific
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ol>!»crvations from the ship, especially current measure-

ments, have liccn continued. Captain WistinK reports

the <lcath of Mr. Syvertsen, the ship's enginetr

It in announced in the liriiish Medical Journal that

the French Minister of Public Instruction has intro-

duced a bill for the purpose of awarding to Madame
Curie a pension of 40,000 francs per annum, in recog-

nition of her scientific work. It is proposed that the

pension shall be conferred on December 28. the twenty-

fifth anniversary of the announcement of the discovery

of radium by Madame Curie and her late husband.

The annual Exhibition of Scientific Apparatus or-

ganiscil by the Physical Society of London and the

Optical Society will be held at the Imperial College of

Science. South Kensington, on Wednesday and Thurs-

day, January 2 and 3. The Councils of these Societies

invite members of the Faraday Society to attend the

Exliibition. Admission is by ticket only, for which

application must be made to the Secretary of the

Faraday Society.

A Cotton Research Botanist is required at

Lyallpur, Punjab, by the Indian Central Cotton

Committee, whose duties will consist of investigations

with a view of improving local and American cotton

schemes. Candidates should possess high quah-

fications in cotton-breeding and plant-physiology,

and apply, with full particulars of age, education,

training, and experience, by, at latest, December 24,

to the Secretary to the High Commissioner for India,

42 Grosvenor Gardens, S.W.i.

At the request of the Local Committee arranging

the meeting of the British Association at Toronto

next year, the Council of the Association has changed

the date of the meeting from September to August 6-13.

The main party will leave England about July 25 ;

and the excursion tour will be after the meeting

instead of before it. The new arrangements will,

we believe, be preferred to the old by most of the

members who propose to attend the meeting, which

is likely to be large and successful, as many members
of the American Association also intend to take part

in it. The British Association will meet in South-

ampton in 1925, and has received an invitation from

the University and city of Oxford to meet there in

1926, which will in due course be presented to the

general committee.

The gold medal of the Royal Scottish Geographical

Society has been awarded to Dr. Hugh Robert Mill,

and the Livingstone gold medal to Dr. Marion I.

Newbiggin, in recognition of their distinguished

sers-ice in geographical research and exploration. In

presenting the medal to Dr. Mill, Lord Salvesen,

president of the Society, referred to some outstanding

points in Dr. Mill's career. For eighteen years he

was chairman of Trustees and Director of the British

Rainfall Organisation and editor of " British Rainfall
"

and Symons's Meteorological Magazine, while for seven

years he was one of the British representatives to the

International Council for the Study of the Sea. He
has made noteworthy contributions to geographical

research and Uterature. Referring to Dr. Newbiggin,
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Lord Salve-' of her services as editor, mihc

1901, of the •ographical Magazine, and of h< r

many works on biological and geographical 8ubject>.

The first V ntal Report to the Atn

Corrosion ( of the British Noi

Metals Research Association will be presei

discussed at a meeting of the Faraday Soci-

held on December 17, at 8 p.m., in the rooms of the

Chemical Society, Burlington House, VV.i. The very

comprehensive series of field tests and laboratory

experiments described in the Report were carried

out by Mr. W. H. J. Vernon on behalf of the Com-
mittee. Persons interested in the subject '

of attemling the discussion may obtain a :

admission from the secretary of the Faraday Society,

10 Essex Street, Ix>ndon, \V.C.2.

At one time planters were usually at least part

owners of the estates that they cultivated, but now
most of them are simply salaried employees of

London companies. In the report of a sub-committee

appointed by the Incorp>orated Society of Planters

upon salaries, general conditions and terms of service

on rubber estates in the Malay Peninsula, etc.

(Kuala Lumpur, 1923), the rubber planters of Malaya,

a numerous body of Europeans, suggest the restora-

tion of the old rate of pay (reduced during the recent

slump), and the granting of leave as in Government

service at a definite rate, with free passages home
for planter, wife, and children. The climate is

trying, leave every few years is needful, and cost of

travelling has greatly increased. If the prestige of

the white man is not to suffer, and the qualit)- and
efficiency of the planters to be kept up, something

must be done to improve the present conditions.

A PARAGRAPH has recently appeared in the technical

press referring to a violent explosion which set fire

to and sank the British steamer Otierburn. The
paragraph stated that the disaster was thought to

be due to the explosion of barrels of chlorate of potash.

Mr. W. J. U. Woolcock, general manager of the

Association of British Chemical Manufacturers,

informs us that there appears to have been no chlorate

of potash on board the ship, but that there was a

parcel of chloride of potassium. The transport of

dangerous substances is always a matter of difficulty,

and it is particularly undesirable that the difficulties

should be added to by blaming unnecessarily what is

known to be a dangerous substance.

The Scientific Novelties Exhibition last year in

aid of King Edward's Hospital Fund for London,

at King's College, Strand, W.C. 2, proved so success-

ful that a similar exhibition has been organised for

the approaching Christmas vacation. Demonstrations

and experiments illustrating modem scientific dis-

covery and research will be in progress 2-5 p.m.

and 6-9 P.M. daily throughout the period when the

Exhibition is open, December 29-Januan,'^ 9. In

addition, a number of distinguished scientific workers

are giving their services as lecturers. Every day

there will be four or more lectures ; among the

subjects dealt with in this way are : tuning forks,

Egyptian mummies, flame, acoustics of buildings.
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atoms and electrons, muscular exercise, giant and

dwarf stars, monkey glands, the Himalaya, astro-

nomical evidence bearing on Einstein's theory, the

fuel of the future, and new uses of silica in industry.

The full time-table of lectures and tickets in advance

can be obtained from the secretary of King Edward's

Hospital Fund for London, 7 Walbrook, E.C. The
unusually wide scope provided by the lectures and

demonstrations in both pure and applied science,

and the authority given by the names of the lecturers

and those associated with the Exhibition, should

prove an attraction which it is to be hoped will be of

even greater financial assistance to the hospitals of

London than the Exhibition of last year.

November was abnormally cold this year in many
parts of England, and in places the month was said

to be colder than any previous November on record,

a feature perhaps greatly due to the short period of

observation. Using the meteorological observations

at Greenwich Observatory for the civil day, published

by the Registrar-General in his weekly return, and
comparing with similar observations available from

1 84 1, it is seen that the month's temperature was
not unique. The mean temperature for the month
was 38 •8''

; since 1841 there have been three years,

1 85 1, 1 87 1, and 1879, with a lower mean than

November this year; the lowest was 38-0° in 1871.

The mean of the maximum or day readings was
44'2° ; since 1841 there have been three Novembers
with a lower mean maximum, in the years 1871,

1879, and 1919, and the lowest was 43*2° in 1871.

The mean of the minimum or night readings was

33*3° ; there were also three years, 1851, 1871, and

1910, with a lower mean minimum than this year;

the lowest was 32*4° in 1851 and 191 o. The lowest

shade temperature in November was 22-7° on
November 26 and 23-4° on November 8 ; there have

been ten Novembers since 1841 with a lower tempera-

ture, but only two with a temperature below 20°
;

the lowest was i8"3° in 1890. The lowest radiation

temperature at Greenwich in November this year

was 14-0° on November 12 and 14-1° on November 8
;

there have only been five Novembers since 1856 with

a lower radiation temperature ; the lowest was 9'i°

in 1908.

A DISPATCH from the Belgrade correspondent of

the Times published on December 6 records some
interesting discoveries at Doiran and Mitrovitsa. At
Doiran, the ruined town situated on the lake of the

same name, which formed part of the Bulgar front

line in Macedonia during the War, workmen have
brought to light large columns of white marble,

presumably part of a temple, well-preserved marble
tablets with finely carved reliefs of the heads of six

Greek gods, a quantity of coins, and a vase so large

that two men can stand in it with ease. This last

should be comparable with the enormous Graeco-

Roman vase found on the Struma, which stood in the

gardens of the French Military Club at Salonika in

the latter years of the War. At Mitrovitsa two
Roman graves were found on the site of the old

Roman Sirmium, once the metropolis of Illyricum.

Of these, one contained the sarcophagus of a girl

of 14 years of age. The bust of the girl and her

brother are represented in relief. The names in the

Latin inscription suggest that the girl was a Pannonian,
possibly living under the Emperor Marcus Aurelius

in the third century a.d. The sarcophagus had
evidently been plundered and contained nothing but
the skeletal remains.

Our Astronomical Column.

Recovery of D'Arrest's Comet.—This periodic

comet was not seen at the 191 7 return, and ex-

y>erienced large perturbations by Jupiter in 1920
minimum distance from Jupiter 0-50). Two nearly

Identical computations of the perturbations were
made : (i.) by Mr. F. R. Cripps, (ii.) by A. Dubiago
cind A. Lexin of Kasan. Their respective dates of

perihelion were 1923, Sept. 1412 and Sept. 14715 \

the other elements of (ii.) were w 174° 1-5', W 143°

31-7', i 18° 3-9', <^ 38° i-i', M 534'783", equinox 1925-0.

In spite of these accurate forecasts, search was
vainly made for the comet during July, August,

and September. However, on Nov. 10 at ii"* 50'"

S.A.S.T., Mr. William Reid, of Rondebosch, Cape
Town, well known for his cometary discoveries, found
a comet the approximate position of which was
K.A. 21'' 30'", S. Decl. 28° 30'. His description was:
" Fairly large, very faint, sHghtly brighter in middle,
no nucleus. It appeared like a faint star-cluster

with many stellar points." A position on Dec. i at
()h 2i"» G.'M.T. was telegraphed : R.A. 22*> 39'" 32",

S. Decl. 25° 16'.

These positions leave no doubt that the object is

D'Arrest's Comet, which has presumably brightened
physically since the summer. The date of perihelion

deduced from the observations using elements (ii.) is

Sept. I5'i5 G.M.T. The following ephemeris is for

Greenwich midnight :
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R.A. S. Decl. logr. log A.

Dec. l6. 23'' 22"' 16" 21° 36' 0-2304 0-2000
,, 20. 23 32 48 20 33 -2369 -2147
,, 24. 23 43 16 19 29 -2436 -2293
„ 28. 23 53 12 18 24 -2500 -2435

Jan. I. o 2 56 17 20 0-2565 02576

As the distances from sun and earth are rapidly
increasing, the comet is not likely to be seen for long.
Its recovery is a matter for great satisfaction, as it

was in danger of being permanently lost. The
present observations will enable accurate predictions
to be made for the next two apparitions ; the Jupiter
perturbations are small in the revolution now
commencing.

Interesting Cepheid Variable.—Seflor Comas
Sola, of Barcelona, discovered, in April last, an in-
teresting variable star in R.A. is^ i4-2"', S. Decl.
8° II '. Harvard College Observatory Bulletin 791
describes a photographic study of the star, which
shows that it is a periodic variable with sharp maxima,
the period being approximately 0-369 day. It is

a Cepheid of the ' cluster " type ; the extreme range
of magnitudes is from io-8 to 12-5, which is noted as
larger than usual for this type. The Bulletin gives
a scries of suitable comparison stars for the variable,
the magnitudes of which are from 7-8 to i2-8. The
galactic co-ordinates are 322° +38°.
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activities of the Weather Bureau and its weather
forecasts. There are many industries helped by
rainfall, while others are hindered. Weather changes
such as heat and cold, fog, hail, and squally conditions
are referred to as influencing general trade and
joumeyings. In confirmation of good work done,
reference is made to the death roll of the pearling
fleet in Western Australia ; the lives lost in 1887
numbered 200, while in 1910 the deaths had decreased
to 40. For the improvement of flood and storm
warnings as well as the ordinary forecasts for the
general public, reports are badly required from more
land stations as well as from ships at sea. The
Government jNIeteorologist deplores the want of funds
for the purchase of instruments required for observa-
tional work. Data are available for aviators, but
funds are required for their publication, and tracks
of hurricanes and storms in Australia and the neigh-
bouring sea, in the South Pacific, for which data
exist, require printing for the guidance of navigators.
There are 484 climatological and 5922 rainfall stations
distributed throughout the Commonwealth and the
immediate neighbourhood. Pilot balloon ascents
for upper air research during the year numbered
1049 ; the observations show great turbulence of the
atmosphere in the Melbourne region, owing to
Melbourne being situated largely in a basin, almost
surrounded by hills.

New Dissecting Microscope.—Messrs. R. and J-
Beck, Ltd. (Cornhill, E.C.3), have submitted one of
their crescent dissecting microscopes for our inspec-
tion. The base consists of a heavy crescent-shaped
casting with a central pillar for the lens and end-
pieces supporting the hardwood hand-rests and thick
glass stage. The lenses, which may be either simple
or achromatic, are carried in a swinging arm fitted to
a solid rod which moves up and down the central
gillar by a rack and pinion for focussing, the milled
ead actuating this being set at a convenient angle.

The range of motion is more than three inches. Below
the .stage and swinging in gimbals is a mirror, one
surface of which is silvered ; the other is of opal white
glass. The hand-rests are very comfortable and the
whole instrument is very stable, so much so that it

can be used as a compound microscope by attaching
a microscope body to the swinging arm.

Action of Sodium Arsenite on Photographic
Plates.—When commercial sodium arsenite is applied
to a photographic plate it renders it developable,
and so, apparently, produces the same change in it

as exposure to light does. Liippo-Cramer suggests
that the change is of the nature of the production
of traces of an unstable complex, which provides
the necessary starting places for initiating the action
of the developer. Mr. Walter Clark of the British
Photographic J^esearch Association maintains that
this suggestion is wrong and that the evidence which
he brings forward in a recent communication {British
Journal of Photography, November 23) is in favour
of his contention that the developable condition is

brought about in this cas6 by the action of the
arsenite " on material other than silver bromide
which is present in or adsorbed on the silver halide
grain." Mr. Clark finds that a preliminary treatment
with chromic acid " lowers to an enornious degree
the sensitivity of a plate to arsenite solution," and
argues that the formation of complexes would not
be affected by this treatment. He finds that sodium
arsenite of the formula NaAsOj (or NaHjAsOg) does
not react with silver bromide; he gives the char-
acteristic curve produced by treating the plate with
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the arsenic solution for increasing times, the equi-

valent of increasing exposures to light, and other

interested details connected with this subject.

IMOller X-ray Spectrograph.—The now numer-
ous applications of X-ray spectrometry'^ are provided
for in a new X-ray spectrograph designed by Dr.

Miiller and constructed by Messrs. Adam Hilger, Ltd.

(75a Camden Road, N.W.i). The instrument is

described in a pamphlet of a scientific quality and
accuracy which merit high praise. Dr. Miiller's

instrument is of simple design, and possesses an
accuracy sufticient for the great majority of work. It

provides for the oscillation of the crystal by means of

a clockwork motor, the normal working conditions

being about 40 oscillations per hour through an angle

of about 12°. Insulated levelling screws and a pro-

tective lead screen are provided. The spectrograph
is available for any of the three standard methods.
For the Bragg method (single crystal) the slit consists

of two brass blocks 26 mm. long, which are clamped
at a known distance apart. The plate holder is

designed to take plates 4£ in. x | in. For the Debye
method, a powder holder is mounted in place of the
crystal carrier. The slit is replaced by a brass block
containing a circular aperture i mm. in diameter,
which points at the powder holder and fits into an
aperture of a circular camera, 6 cm. in diameter,
bearing a photographic film. A small further change
makes the instrument suitable for taking photographs
by Hull's method for powders. The spectrograph
should prove very useful to crystallographers for.

information on lattice structure, to chemists for

analysis of materials used as X-ray targets, to metal-
lurgists for the investigation of the crystalline

structure of metals and alloys, and to radiologists for

measuring X-ray wave-length and composition.

Luminescence of Boron Nitride and Calcium
Tungstate.—Under certain conditions of prepara-
tion boron nitride lights up when brought into

contact with the edge of a flame, and fluoresces in

the same spectral region under the action of cathode
rays. Herr E. Tiede and Frau H. Tomaschek
describe experiments in the Zeitschrift fur Elektro-

chemie, July i, 1923, which show, first, that the
methods of preparation which give active material
are those which favour the crystallisation of the
boron nitride, and second, that an examination of
active and of inactive material, by the Debye and
Scherrer X-ray method, proves that the active
material is crystalline, while the inactive is amorphous.
The first of these authors and Herr A. Schleede
describe experiments with calcium tungstate, very
pure specimens of which may give intense blue
fluorescence under the action of X-rays, with no
trace of phosphorescence afterwards. A minute
amount of impurity reduces the fluorescence, and
produces phosphorescence, the intensity and period
of which is strongly influenced by the nature of the
impurity and the method of preparation, as in the
case of the sulphide " phosphores." The fluor-

escence depends on the temperature at which the
substance is prepared, no effect being produced with
cold preparations, and the intensity increasing up
to the highest temperature used, 1100° C. An
X-ray examination showed that the active material
was crystalline, the interference lines becoming more
and more marked as the temperature of prepara-
tion was raised. An old specimen, prepared in the
cold three years ago, which originally showed no
fluorescence, was found to fluoresce strongly, and
when submitted to X-ray examination proved to be
strongly crystalline.
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Loud-speaking Telephones.

'I" HE Institution of Electrical Fn^inecrR and the
* Physical Society of L< * 'iiig

on November 29— Dr. Alex;i: -nt
of bf*' tics, l)cjng in ti ui^tuss the
proM K'ctcd with "

I cii : for Wireless
and I. ill. I i iirixjscs." The inttims .miHed extra-
ordinary interest owing to the popularity at the
present time of loud - speakers in connexion with
oroadcast reception, and several hundreds of members
were unable to obtain admission into the lecture
theatre of the Institution of Electrical Engineers.

Prof. A. O. Kankine discussed the general principles
involved in the accurate reproduction of sound by
means of a loud-speaker. He pointed out that there
has been a sudden great public demand for a good
instrument, and that the solutions given have practi-

cally all been obtained by the methotl of trial and error.

Stated roughly, the problem is how best to secure
that sounds emitted in one place may be a sufficiently

faithful copy of sounds emitted in another.
The difficulty of the problem lies in the fact that the

reproduced sounds must be of considerable intensity.

If we are content with feeble intensity in reproduction
there are already available sufficiently good loud-
speakers. It appears on theoretical grounds that
to procure reprcnluction absolutely perfect in the
physical sense—as distinct from the acoustical—is

not feasible owing to the variety of transformations
necessary in practice.
There is first the amplification of the electrical

fluctuations ; in the second place, there is the
process whereby the current e.xcites corresponding
variations of air pressure ; and thirdly, there is the
treatment of the jicrial \ ibrations after they have
been created. So iai as the amplification of the
electrical waves is concerned, it is found that the more
thermionic amplifiers used the more difficult it is to
get exact reproduction. The second question, the
transformation of a portion of the electrical energy
into sound energy, is a very wide one. It may be
transformed by electromagnetic, electrostatic, or
thermal means, and each method provides a different
field for investigation. Lamb has stated that the
simple harmonic type of vibration has the pre-
eminent position in mechanics because it is the only
type which retains its character absolutely unchanged
when it is transmitted from one system to another.
We can conclude, therefore, that sounds cannot in
general be reproduced with perfect precision. All
that can be done is to avoid too great changes in
the character of the vibrations. Scientifically it is

convenient to dissect these vibrations into their
harmonic components.

In aiming at loudness there is a temptation to
resort to resonance effects in order to secure it. For
example, in the majority of telephone diaphragms
there are natural frequencies within the frequencies
of the sounds used. The corresponding components
therefore get preferential treatment. This can be
remedied to a considerable extent by damping the
diaphragm, but unfortunately this reduces its general
sensitivity. An alternative plan is not to reduce
resonance but to confine it to values beyond the
upper limit of audibility, or at least as far in that
direction as practicable. Another plan is to choose
mechanisms of very low natural frequencies, but
there are theoretical reasons for considering this
method not so desirable.
The method is used, however, in a device perfected

by Siemens and Halske. It consists of a strip of
thin metal foil suspended between the poles of an
electromagnet as in the Einthoven galvanometer.
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The plane of the foil is parallel to the ma^notic field,

and the incoming telephonic current f1 a
the foil. This responds by mechanic
perpendicular to its y ' - nd is the < \

the ordinar>' teleph<> .im. Its 1

natural i>eriod is two ;>*»,./.....-., and it is s>.»i.. i^ wjn^-i.iLc

without a horn.
In Prof. Kankine's opinion, horns should, whenever

fx)8sible, be dispensed with owing to their rcscjnant
character. The ideal sound resonator wrmM ]k»

spheric;! ;>e and e.xcite<l in such a
it impa: ihe neighbouring air svi 1

fluctuations of pressure. For speech "

all room reflections should be damped
the sending and at the receiving stations,
number of listeners, however, appear to l

for echo effects. In his opinion, when loud
are used, echoes and reverberations should 1

ated at lea.st at one end. In broadcast of>era, where
transmission already unavoidably has this effect,

the listening room should be draped much in the
same way as the transmitting room usually is draped.

Prof. C. L. Fortescue considered that, with •
- ''•

designed valves, no serious distortion was «i

amplifier. In the later stages of the ampl..:. ..i.w.,,

however, it is necessary to use valves having a con-
siderable power output.

Mr. E. K. Sandeman gave a valuable demonstra-
tion of the relative importance of each frequency
region in the audible spectrum. By suitable wa\e
filters he cut off all the vibrations with frequencies
less than 500 transmitted to a loud-speaker. He
showed that the effect on the intelligibility of the
speech transmitted from another room was not
appreciable, but the " naturalness " of the speech
was notably impaired. When all frequencies greater
than 1700 were eliminated by filters, the speech
was scarcely intelligible. This might be considered as
the lowest limit for commercial sj>eech transmi-ssion.

He proved that the intelligibility was much the same
when all frequencies above 1500 were cut off as when
all frequencies below 1500 were cut off. Simple
and interesting methods of testing speech transmission
were given.

Dr. W. H. Eccles compared the advent of broad-
casting news and speeches in the histor\- of the
w'orld to the advent of the printing press. WTiether
for good or ill, it had come to stay. Loud-sp>eiiktrs
could be used to broadcast political speeches to \ try
large audiences. He mentioned a case in America
where a speaker was plainly audible, by means of
these devices, to an audience of 700,000.

Mr. G. A. Sutherland, who discussed " auditorium
acoustics and the loud-speaker," pointed out that
uniform loudness is associated in practice with tlie

absence of curved walls. Curved walls alwavs
produce main and subsidiary foci, and are .

to good acoustics. More satisfactory h'

likely to be obtained by distributing an duun . e

into a number of small rooms with a loud-speaker
in each than by attempting to accommodate thcin

all in a large hall. The presence of an audience is

very effective in reducing reverberation. A s.ire

indication that a room is suffering from excessi\e
reverberation is given when increasing the loudness
of the sounds increases the distortion. \\'hen a loud-
si)eaker is too rich in higher-pitched notes the presence
of a large audience has a corrective effect.

Mr. S. G. Brown gave a successful reproduction,
by means of his " Frenophone," of a portion of an
opera that was being broadcasted by 2LO, the
London Broadcasting Station. This instrument has
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a rotating glass disc and a steel -backed cork pad
which rests in contact with its surface. The cork is

linked to a loud-speaker movement, and a telephone
receiver presses on the back of the cork. The
frictional drag thus varies and works the device.

Capt. Eckersley exhibited a French loud-speaker
which gave very satisfactory reproduction. He said

that the solution of the problem depended on the
loud-speaker at the receiving station. He stated

that if properly magnified the signals transmitted
by the London Broadcasting Station would give
perfectly satisfactory reproduction of speech and
music.
Although the meeting started at 5.30 and went on

to 9.45, with an hour interval for dinner, the interest

of the audience never seemed to flag. The speakers
were unanimous in agreeing that the perfect loud-

speaker had still to be invented.

Congress of the French Society of Chemical Industry.

" 'X'HE exchange of international thought is the
-* only possible salvation of the world," words

used by Thomas Hardy, form the text of two recent
articles by John Galsworthy in the Times. Some-
thing more than an exchange of thought inter-
nationally is required—close personal acquaintance
and direct exchange of opinion are the real needs.
It was with this idea in mind that several of us
attended the conference of the Societe de Chimie
Industrielle in Paris on October 21-26—and the
game was more than worth the candle, if only as
giving the opportunity of appreciating French
politesse and their incomparable ability as social
entertainers. No more is to be said for them than
for ourselves as organisers of an effective gathering
of scientific workers : they are as unfortunately
subdivided in their interests as we are ; as little

prepared as we are to overcome the evils of the gross
specialisation and narrowness of outlook which to-day
retard the progress of science within its own ranks
and in public esteem. The conference met at the
Conservatoire National des Arts et Metiers in fifteen

sections, and in each section the programme was
disjointed.

The proceedings were opened by a reception on
the Sunday evening at the Hotel Majestic by the
president and his wife, M. and Mme. Paul Kestner,
a noted naroe in French chemical industry, which
carries us back to the first sulphuric-acid chambers
and the discovery of racemic acid, the foundation
upon which Pasteur built his colossal edifice. An
exquisite musical and terpsichorean entertainment
was provided, in which a most refined sense of
proportion and sobriety was displayed.
The session was opened on the Monday morning

by the president, supported by the Minister of Com-
merce. An address was then given by M. Menozzi,
director of the Agricultural School at Milan. The
intention was to make agriculture the primary subject
of the conference. After this some of the sections
got to work. In the evening, foreign delegates
were entertained at dinner by the " Bienvenue Fran-
9aise "—a society which exists with the object of
promoting amicable relations between foreign visitors
to Paris and the French ; the society appears to owe
its success largely to Mme. Juvenel, a lady not only
full of energy but also gifted with irresistible charm
of manner. The dinner was followed by a most
perfect musical entertainment in miniature.
On Tuesday there was more sectioning, and in

the afternoon a lecture by Prince Giorno Conti on
his boric-acid works. Dr. Herbert Levinstein was
the chief morning dish—the heroic and collected
reader of a long historical statement of the develop-
ment of the British dyestuff industry, in a French
which all the English-speaking members of the
audience—who were in the majority—could under-
stand without difficulty. His courage was much
admired.
At the closing meeting, on the Wednesday, Sir

John Russell gave an address on the relations
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between the organisms in the soil and its fertility,

lecturing with his accustomed fluency ; this was much
appreciated. In the evening a great banquet was
given at the Hotel Palais D'Orsay.
Thursday morning was spent in visiting the works

of M. Potin, who has large grocery stores in Paris,

where the fining of vin ordinaire is carried out on a

large scale. Then the party proceeded to the

chocolate works of M. Menier, on the banks of the

Marne, where they were entertained at lunch before

inspecting the factory. A more perfectly appointed
establishment cannot be conceived. On Friday
there was an excursion to Rheims. The cathedral

was first visited, under the guidance of his Eminence
Cardinal Lu9on, a man of wonderful vigour though
eighty-four years old. In the course of his address, he
most solemnly assured us that the cathedral was never
used as a post of observation. The manufacture of

champagne was then studied in the vaults of Messrs.

Pommery and Greno, after which the party was
entertained at lunch by the firm. In the afternoon
we were motored across the rolling chalk plain on
which Rheims is situate to the Hiedsieck vineyard
and the Moulin de Verzenay, whence we could see

the whole extent of the great battlefield. Much has
been done towards restoring the cathedral ; the roof

is rebuilt, and Rheims itself is half rebuilt. Cathedral
and town are a moving spectacle—stark witness of

the brutality and barbarism of the German invaders.
With such evidence before one, it is impossible not
to understand the bitterness of French feeling—to

excuse them almost any action in self-protection.

Rheims cathedral will long remain a certain proof
that the world can never allow German " civilisa-

tion " to be the dominant factor. The French are

but asking for honourable treatment—for at least

part of that which is due to them ; but they can
obtain no evidence of their enemy's willingness to
fulfil his obligations. M. Vidal, the assistant-

secretary for technical education, who presided antl

spoke with wonderful eloquence and convincing
sincerity at the Rheims luncheon, was most definite

in his assertion that France was entirely pacific in

intentions ; and the same assurance came from other
prominent speakers during the week.
Whatever the value of the meeting in technical

respects, socially it was a very great success, and we
left it wiser men. French was spoken in many
styles, and not a few of our hosts showed them-
selves to be masters of English ; still, the need to
cultivate a knowledge of each other's language was
ever before us. To think internationally we must
understand one another better ; true understanding
is greatly helped by meetings such as that now
described, and it should be regarded as the duty
of scientific workers to avail themselves of these
opportunities. It is significant that we have a Gals-
worthy telling us that the future is with science, not
to destroy but to save. We need to be up and
doing. The public will not come to us, the Press
is not with us ; it is for us to go forward. The French
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ar«» rlwiTly a people of wond«»rfiil courage and energy ;

1 ' onstructive ;
willing to be governed

r u Rovernriii whole nation i» at
V I .< rinany i» due to the
<!• nt : only the appearance
(»i .1 1.. ;; Wo mav well tnke warn-

ing. We seem to show no constructive power ; th'

poii! > re at fault, without imagination, without
out ir moral attitude towards work« in all

classes, IS unsound. Unless our science can be im'
elective we shall soon be nowhere.

Hknrv E, Armstro.vo.

The Present Position of the Ergot Problem.

/^
MU-\' "

' !ni;4s, cri^ot lias '

OCi poMtion. A 1

fungus, Wiin.M .iii< I i,:,.i.. disastrous riiliicini. >wi.-.

recognised as a sc<)mi.',c, ultnu.iti'K- hci.iinf tin- chief

medicament of the ubbU;tri< i.m. Mm mini'Tons at-

tempts of ill.' nineteenth centniA to isolate it^ a( n\c
constituents now appear ol little \alni' iiit ilic

fundamental discovery by Tanret in 1 iln'

crystalline alkaloid ergotinine, C»»H„OjN:, nds
out. Unfortunately this substance does not j)rud uce tlie

charnctrristir offrrts of ergot to any considerable extent

;

• !kaloid, ergotoxine, CgjH^iOjNj,
usly by Barger and Carr in

Great JJntuui, and by Kraft in Switzerland, was, how-
ever, found by Dale to have a powerful physiological
action, and to prodiuc. for example, the characteristic
gangrene. The suhsc.iurnt discover^', by Barger and
Dale, of small amounts of powerfully active, non-
specitu amines in ergot extracts led some clinicians,

particularly in Ciermany, to substitute these amines
for ergot, and to neglect the specific alkaloids.

Attention has been recently again focussed on the
latter by A. Stoll, of Basle, who gives in Die Natur-
wissenschaften for August 17 and 24 a resum6 of earlier

researches and of his own work. In certain varieties
of ergot Stoll has discovered two new crystalline
alkaloids of the formula C33H3JO5N6. One of these,
ergotamine, was found by Spiro to resemble ergotoxine
in action, and more recently Dale and Spiro, in a
joint paper, declared ergotamine and ergotoxine to
be pharmacologically identical. There are therefore
no complications on the biological side. Ergotamine
can be converted into a less soluble and less potent
isomer ergotaminine, which in some respects is

analogous to Tanret's ergotinine. Stoll has thus

all

discovered a new pair of alkaloids, showing v.i

similarity to the older pair. The phy8iol(J^l(

potent member of each pair has the same •

finding which, according to .Stoll, also res

unpublished experiments of Rothlin. Chen
new pair are also closely related to the
reactions, decomposition products, opt;

( t( . I'.rgotamine and ergotaminine tx)th ditler

(T^^otmine bv r,H,, and from ergotoxine by CJ
the element !ccule of ethyl alcohol.

Yet all at ;o convert one pair of alkaloid

into the other pair have failed, and for the presen-

they may be regarded as homoiogues. From sonri'

specimens of ergot Stoll obtained only ergotaniim-,

from others only ergotoxine ; sometimes both alkal' ': !s

were isolated. Yet the identity of the action of thes-

two alkaloids is remarkable, and without parallt

among homologues. *~ *'— — i
-^ both forme:

from a common preci at methods o*

extraction employed : :\i^ n^ \ j.<.ii.aps conve-*-
into the same active substance in the body ? I

puzzling relationship certainly deserves further

vestigation, which is, however, rendered diit; v.\\ !.\-

the scarcity of suitable material, greatlv ;u . . • •.• i

by the War.
This seems to be the present position "^ii^>'^

question. The r^sumd under review deals in a useful

manner with the older work, and shows how during
the last two decades our knowledge of the active

principles of ergot has been placed on a solid founda
tion, largely through English and Swiss work. Most of

the investigations of the last century the writer dis

misses as valueless. His own important contributions
are of the kind we might expect from one who was associ

ated with Willstiitter in the study of chlorophyll.

Clothes Moths and their Control.'

A MONG entomologists there are well known to be
]-^*- two very common moths the larvae of which i

are destructive to fabrics ; namely, the case-making
clothes moth {Tinea pellionella L.) and the webbing
clothes moth (Tineola biselliela Hum.) ; the tapestry
moth {Trichophaga tapetzella L.) is much less frequent
but is occasionally destructi\e. In the case-making
clothes moth, the larva makes a portable habitation
out of its silk, together with fragments of the material
upon which it feeds. It withdraws completely into
the case when resting, but when feeding or moving
it protrudes its head and foremost body-segments.
Pupation also takes place within the case, which is !

sealed up and anchored to the fabric or other object.
The webbing clothes moth is the most abundant
species of the three ; its lar\-a does not construct
a portable case, but spins silken tunnels wherever
it crawls over the material which it is consuming.
\\ hen fully fed it constructs a silken cocoon inter-
mixed w itii particles of fabric and excrement ; this
pupal shelter, therefore, is quite different from that
of the species previously mentioned. In the rarer
tapestry- moth the larva constructs silk-lined burrows
through the substance of the material which it
infests.

» CK
Fanui

iiid their Control, by E. A. Back. U.S. Dept. of .Agric.
July 1913. 28 pp. with 31 figs.
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In general, the larvae of clothes moths feed upon
wool, fur, feathers, hair, and all fabrics manufactured
from them. It will therefore be realised that they
may be found attacking not only clothing but also

carpets, rntjs, furs, upholste; ifTed animals,
brushes, \c\\> m ]iianos, and The moths
are relatively short-lived : tlux i.iKe nu nourishment
and are in themseK es harmless. Their eggs are
laid upon or between folds of fabrics or within the
meshes of the latter. They are readily crushed by
brushing, etc., and are very fragile. Under average
indoor conditions they hatch in about a week, this

period being subject to lenj^thening or shortening
according to temperature. The larvae are relati\ely

long-lived and require from about fifteen weeks
to two years to complete their development. Much
depends upon the nature of the material upon which
they are feeding and the temperature conditions

under which they exist. The pupal, or resting,

period varies from about eight days in warm summer
weather to a month or more in winter. In the
British Isles the moths are commonest between June
and October, and their lar\ce are feeding the great
part of the remainder of the annual cycle.

Methods of dealing with these pests are numerous.
Fabrics that are well brushed or beaten ever\' two
weeks are seldom seriously affected : exposure to
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direct sunlight is also a valuable measure. Articles

of clothing that require to be stored are immune from
attack if sealed down in paper bags, or very securely
wrapped in several layers of quite unbroken news-
paper. Naphthalene, in the form of flakes or balls,

should be placed among the clothing thus fastened up.
It also acts as a deterrent when placed in drawers
or cupboards, but is not entirely effective under such
conditions. Paradichlorobenzene appears to be as
valuable as naphthalene, but camphor is decidedly
less effective.

On a large scale, the cold storage of furs, carpets,
and furniture is the most certain of all preventives,
and this method is coming more and more into use.
Extensive infection of carpets, upholsteries, etc. in
large houses, hotels, etc. may need fumigation in

order to eradicate clothes moths completely. An
effective remedy, which is also non-injurious to
furniture, fabrics, plate, or other household goods,
is the application of hydrocyanic acid gas. Its

manipulation requires the services of an intelligent
person who understands the dangers of its use and
knows how to administer it. Carbon tetrachloride

is also effective, and has the advantage over hydro-
cyanic acid gas in being neither explosive nor inflam-
mable. Fumigation with sulphur is a well-known
remedy, but there is some danger from fire in its

application, while it has a bleaching effect on many
delicate fabrics, wallpaper, etc., besides tarnishing
metals. Carbon disulphide is also recommended, but
its vapour is inflammable. Dry heat is now recog-
nised as an effective agent in killing insects. All

fabrics will be freed from pests in a very short time
if exposed to a temperature of 130° F. Lower
temperatures have been found effective against
clothes moth larvae ; the latter when exposed in an
incubator at 128°, 120°, and 110° F. died in 6, 11,

and 31 minutes respectively. Fabrics dipped in

water heated to 140° F. will be found to contain
no living eggs or larvae of clothes moths.

It may also be mentioned that there are a number
of worthless remedies against these insects, includ-
ing powdered sulphur, hellebore, and borax ; also

lavender flowers, cayenne pepper, reasonable strengths
of tobacco powder, and other substances are of no
value in keeping away these insects. A. D. Imms.

Science lin: Agriculture.

THE somewhat belated appearance of the annual
report of the Rothamsted Experimental Station

for the year 1921-22 does not deprive it of the peren nial
interest which must always attach to the doings of

this institution. For historically, Rothamsted can
claim to be almost the earliest example of the benefits

that result from the application of science to industry.

From the economic point of view, the discoveries of

Lawes and Gilbert take a very high rank in the history

of scientific achievement. The most remarkable
feature of the early work of Rothamsted was the
success with which field and laboratory work were
combined. With the ever-growing complexity of all

regions of knowledge, it has become increasingly

difficult to maintain this tradition. The refinements
(the application of statistical methods may be
instanced) which modem field research demands,
and the revolution in many of the fundamental
conceptions of science, are two factors. On the
applied side, another obstacle is the smaller apparent
margin for improvement in the practice of modem
husbandry. Whereas the discoveries of the early

workers were productive of changes in farm practice

of the order, in terms of economic results, of 100 per
cent., in these days, improvements are only possible

to the extent, as it were, of 10 per cent.

A recognition of this fact is implied in the statement
contained in the report that " the most important
development of recent years has been the reorganisa-

tion of the work of the Station so as to bring it into

touch with modem conditions of agriculture on one
side and of science on the other : it is hoped to
reorgani.se in the near future the farm and field work
and to improve the field technique." It unquestion-
ably adds to the difficulties of this reorganisation
that it should coincide with a period when the whole
economic basis of arable farming is so precarious
as it is to-day. It is being openly said that arable
farming, and particularly the growing of cereals,

cannot be made to pay in present circumstances.
In dealing with the finance of the farm attached

to the Station, the rep>ort states that " from 1920
onwards, the financial results are deplorable, and
they show clearly why many of the arable farmers
to-day are in their present position." The report
does not specifically indicate the most promising line

of investigation calculated to remedy this disastrous
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state of affairs, but there can be little doubt that the
Department of Soil Physics, of which the assistant
director. Dr. B. A. Keen, is the head, and to which
precedence is given in the report, should be so regarded.
Under the heading, " The Cultivation of the Soil,"

some account is given of investigations which promise
to yield results which may indicate to the farmer
methods by which the cost of cultivation can be
reduced, and " costs of cultivation dominate the
future of arable farming." In this connexion it

may be significant that the American farmer appar-
ently has been able to grow wheat at a profit with
a yield of 16 bushels to the acre, whereas the British
farmer with a return of 32 bushels is losing money.
It is a reasonable deduction that it pays better to
reduce the costs of cultivation than to aim at
maximum production. In other words, the British
farmer may still be paying court to methods the
chief recommendation of which is their superior
artistry.

In the section headed " The Feeding of the Plant,"
it is interesting to learn that " broad beans die pre-
maturely unless they receive a homeopathic dose
of boric acid in addition to the so-called ' complete '

plant food." It is remarkable that a discovery
parallel to that of the role of accessory food factors
in animal nutrition should have been made in relation
to plants.

The volume of purely scientific work done at
Rothamsted would appear to be considerably greater
than that carried on in relation to so-called applied
science. As many as fifty-two scientific papers were
published during the year by members of the staff. Of
these, two were of Royal Society rank, namely :

—

" The Mathematical Foundations of Theoretical
Statistics " (R. A. Fisher), and " A Quantitative
Investigation of the Bacterial and Protozoal Popula-
tion of the Soil " (D. W. Cutler, L. M. Crump, and
H. Sandon).
The financial supp)ort which the Station now

receives from the State is considerable. For the
year under notice grants from the Development Fund
totalling 22,030/. were received. In 1912 the total
was approximately 3000/. It must be a source of
gratification to the director, Sir John Russell, that
so great an expansion should have taken place during
his term of office.
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The Quantum Equivalent in Photo-electric Conduction.

?
I fretjucncy * is sent tliroiij^h a cold gas

I f H not absorb it, 8ensitise<l l>\ admixture

,,t ;i HI '
i' tan alworh tho light; and the

nrt'ssurr the mean tinu* hctwcfii two
coUisioiis IS 01 WW Name order of inaj(iiitii(ie as the

mean hfe of the excited state of the j^as ; all those

spectral lines of the non-absorbing gas apju^ar which

have a smaller excitation energy than n*. On the

other

are i

thori

usini

the V

nietlii

betwt

h recpiire more energy than this

with mixtures of mercury and
i>f iniTcurv ;mil s'iImt N.inoiirs,

1 III llic j^ \iy-; '\ ' on
,. ..(-In- witli tlic al> i he

1 I .111 also be used III hxniu iliu series relations

•II ilir lines of an I'lcnunt, since it allows us to

dcteniiiiir wliK li spectral liiu-s can be excited by an
amount oi (niii;\ smaller than a given amount.
Kesults lia\r Ik (11 olitained at Gottingen for lead and
bismuth, uhuli will shortly be ptiblished.

In a paper in the Zeitsrlnift fiir I'hv ik, 17-3,

August 23, p. 202, Messrs. (i. ( aiio and J. Franck
consider tlic theory mon- (losdx

.
and dcx ribr exprri-

iiicnt> uhuli agree \\i\\\ ilicir ( dik hisKuis. 'I he

sensitisiug gas ./ has, as tlit- longest w.uc of its

absorption sent s, a line of frequency i', while the

corresponding hue of the fluorescing gas has the

frecniency >'i.
Suppose /!•

: ln^ : : i : J ; then if light

of frequency «< is used, butli y and v^ will appear.

The elementary act of transmission of energy from
an excitcMl atom of A to an atom of B will take place in

siu h a \\ i\ that ]
/;>• is converted into energy of transla-

tion of the (ohHhng atoms. If the temperature is so

low tiiat the kinetic energy of temperature movement
is small, compared with hv, the atom receives,

besides its excitation energy, the kinetic energy

4 »M,i',* = "^
X • Tliis abnormal velocity of

* * * 4 I -\mi/m
the excited atom of B produces a Doppler effect ; the

effective frequency is Vj =1-1(1 -fcos <t>vjc), and this

is not absorbed by the other practically resting

atoms of B.
An experiment with sodium vapour, sensitised with

pure argon, has verified the theory'. Sodium vapour

can be I mumus of the zinc i
'•

3303 A, Uo be cxtiled <lir"-. • •.

by the If line. « oiuinion^ urreso adjiiste<l that ':.'

tul>e appeared equallv bright with tither of ih- <•

sources, and the light '- " tluores( mg sfwhuni m
each case, was passe > an absorption tuK''

containing soflitn" -'
,, ,.!.Ic v ' .

light excite<l l>\ ne was
guished. while ti it-d with ;.. ,...

nine 1 1 less weaken
If, in a seconil

,
licnt, light of freq..,..

,

passes t iir nnxture of gases A and li. an
emissini i can result only if the temperature
"f ' high that '^'V difference A* 4.
wh: : for th' ,n of f, ran be
obt. ion fro; • the
atoi. .a-nts ha\ ;-.-i

and mercury, and with cadmium .1
;

the Hg line 2536-7 A. The quar;
ing the vapours was pLucd in an eleclnc uvxn.
which could be raised to >,oo (

; and strong fluor-
was obtained wiih thalhum. In this case it

-ible that a thallium line, the excitation encrgv
o. uiiicli amounts to 5-5 volts, while the energy of

25367 A corresponds to 49 volts only, was due to
a double or step-by step process of excitation. .\t
800° C. part of the atoms are no longer in the normal
state ; and apparently there is a i v^olt excitation
step, from which, up to the 3-5 \olts stage, only 4-5
volts would be reciuired, or more than for 2536-7 A.

With I admium and mcrciir\- this difficulty does not
arise, ,md the confirmation of the theory is direct.
It is possilile, ho\\e\er, to draw conclusions from the
relative intensity of the lines in the fluorescent
spectrum of thallium, as compared with the ordinary
spectrum of this substance. The differences are
ascribed to the differences in absorption, due to the
presence or absence of the Doppler effect previously
described ; and the combined results of the two
experiments seem to prove, conclusivelv, that
quantum energy and translation energfv can work
together, as an elementary act, to produce excitation
of the atom.

Early Methods of Oil Painting.^

Bv Prof. A. P. Laurie.

TT is evident both from the manuscript of Theo-
^ philus and the manuscript of Eraclius that the
properties of such drying oils as linseed oil and walnut
oil were thoroughly understood as early as the 12th
century, if not earlier.

The methods used in their preparation differ very
little from the best practice of to-day. The refining

and bleaching of the oil and the use of driers was well
understood, nor is there any indication, in passing from
those earlier recipes to those of the 15th century, that*

any new discovery of importance was made at the
time of the brothers Van Eyck. Passing to later
times, Vasari directs that pigments are to be ground in
walnut oil or linseed oil, and this is all that is neces-
sary ; he recommends the use of walnut oil as less

liable to darken with time.
Many recipes for varnishes are given, and, as neither

spirit of turpentine nor alcohol was available in
commercial quantities until the end of the 15th
century, these varnishes are what we should now
describe as oil \ arnishcs, consisting of resins dissolved
in hot oil. The natural balsams of the pine, resin,
mastic, and sandarac, often all mi.xed together, were

' Synopsis of lecture delivered at the Royal .\cademy of Arts, London,
on Wednesday, November 14.
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used in the preparation of these varnishes. The pro-
portion of resinous material to oil being very high, the
varnishes were consequentlv vcrv stickv and had to be
heated and rubbed on with the hand. Spirit varnishes
corresponding to the mastic varni.^hes of to-dav are
found in i6th century and lati

The evidence of the account- and
Westminster show tliat lx)th oil and varnish were
used m pamlins,' on walls during the 13th and 14th
centuries, this beuiu the northern tradition, w-hile the
Italian tradition was the use of egg as a medium.
There is no indication in 1' nes of any special
secret differing from what to-dav.
These early pictures were paiuLeii on a wood panel

sometimes covered with strips of linen and coated
with a gesso made of parchment size and whitening or
plaster of Paris which hatl been soaked in water until
it lost its bindimj properties. Recent e,xf)eriments
carried out by .Mr. Thompson at the Heriot-Wa.tt
College, Edinburgh, on an old i6th century panel have
revealed the fact that this panel was coated with a
non-absorbent gesso upon which a very thin layer of
absorbent gesso was laid so as to ensure the binding of
the oil to the surface of the gesso and, at the same
time, to preserve from staining the pure white surface
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of the gesso below. On this pure white gesso panel i

the picture was drawn in detail and laid out either in

monochrome or partly in colour with pigments prob-

ably mixed with size.' Upon this were laid the pig-

ments ground in oil, or it may be an emulsion of varnish

and egg, care being taken to paint the high lights

very thinly as compared with the rest of the picture.

In course of time the oil yellows and the pigments,

more especially the white lead, get more translucent.

By painting the picture in this way the artist ensures

that the increased translucency of his white lead will

correct the yellowing of the oil owing to the white
light being reflected from the gesso, and that his

contrast of light and shade will be maintained.
There is much more yet to be discovered as to these

early methods, and the question as to whether varnish,

emulsion, or oil was used, has still to be finally cleared

up, but our knowledge of the general methods of

procedure is growing.

The Geological Society of China.

THE Geological Society of China is one of the

scientific institutions founded since the estab-

lishment of the Chinese Republic in 191 1. The first

two Bulletins of the Society promise well for its

future. One of the first papers deals with the his-

tory of geology in China, which it carries back to

early times ; but it shows that independent Chinese
work on the subject on scientific lines dates from 191 1,

when V. K. Ting and H. T. Chang returned to China
from their western studies. Mr. Chang, the first

president of the Society, organised a department and
school of geology under the Ministry of Commerce at

Nanking in 191 2. The Geological Survey of China
was established in 191 6 with Mr. Ting as its director,

and he also secured in 191 8 the reopening of Mr.

Chang's geological school, which had been discontinued

in 191 6. To Messrs. Ting and Chang is due the

establishment of the promising school of Chinese

geologv. They have been aided by Mr. Lee, a

Chinese student who was trained at Birmingham, Prof.

Grabau, the well-known American palaeontologist,

now professor at Pekin, and Dr. Gunnar Andersson,
formerly head of the Geological Survey of Sweden,
and now mining advisor to the Chinese Government
and director of the Geological Survey Museum.
The iv.o r.ullitiiis contain a valuable series of

contribuuon-, to the 'geology of China. They include

a lecture given to tiic Society by Prof. Berkey, of

Columbia Iium i.^it\ , New York, on " the New
Petrography," which attaches most iinjiortance to

the mode of origin of rocks ; Prof. I'xrkcx proposes a
plethora of new names such as reactionitc, saturite,

evaporite, disintegrationite, and recrystallisationite.

The new petrologv must be vigorous to sustain such a
nomenclature. I he sci lion of this paper of most
interest is its cxprc-^ ' the reaction in America
against IIk- iiiL;tiiioi tative arrangement of
r(wl.--^ M hi, 11 1- i.lii '' till- \m('rir:in r1,TSsi-

Ml rc;il ])i'l Io1ol:\ .

Ml! . I ri* I il >n; 1 lirri- ] 1,1 ])i-i -., ( il which
-\ -iriii

; he protests
, ii.it triiii proposed by

I'lot. |;.Mi.\ Wilii^.. \'.lio, \\\\\\ the ten :
i i^rec-

iiicii! o| ^,.n K'l. lit !io|.-ii, iiitcrpii'tcil Si: ' owet
Pal |i'!i

, ho\M'\ CI", .ip}

"

to th.it ino(hliiMt 1"

ter; \-\- 1 h.it I Im' ! 1 :!'. IS \n

th.i ipphi-. It to th'' sedi-

mciii;ir' ' ! -M:! 1 1- iii Ml ( iiii:.i ol ))ic< .1 in 1 >ri,i 11 atjr.

In that sense it is equivalent to the Toridonian,
which, as well as the Sinian, Prof. Grabau includes

in the Palaeozoic.

Mr. Wong contributes a short note upon Chinese
earthquakes and on the distribution of the chief

seismic centres. The red beds in China are discussed
in three papers. Mr. Wong shows that those in

Shansi belong to two horizons, one. pre-Jurassic and
the other later than the Jurassic Coal Measures. Mr.
Hsieh shows that in Kansu these deposits range from
the Jurassic to the Kainozoic. Mr. Tan describes a

marine red series of Eocene age as widely developed
in Shantung, and its discovery is one of the most
interesting recent additions to Chinese geology.

Three papers by students of the University of Pekin
on observations during an excursion to the Nankou
district add materially to the knowledge of that now
classical section. Prof. Grabau describes from their

collections three new species of Collenia, which he
explains are based only on the external characters ;

in the absence of microscopic evidence it must be
quite doubtful whether these supposed calcareous
algae are of organic origin. Prof. G. B. Barbour, of

the Pei-yang University, Tientsin, describes an
intrusive sill in Shantung which, according to his

interpretation, shows the effect of gravitational
differentiation. The intrusion is pre-Cretaceous, and
the later folding and faulting in this region are now
definitely identified as Oligocene or Miocene, as the
movements are later than the newly discovered
Eocene deposits and earlier than the Pliocene.

The two volumes are in English, with a title-page

and contents and a summary of one paper in Chinese.
Chinese characters are given of the personal names.
The titles of some papers which are to be published in

future bulletins suggest that the interest of this serial

will be well maintained. J. W. Gregory.

University and Educational Intelligence.

Aberdeen'.—The Senatus Academicus has awarded
the following research scholarships : Fullerton scholar-
ship in science to Mr. Charles Bisset ; Robbie scholar-
ship in chemistry to Miss Margaret F. Aitken.
A mural tablet in memory of the late Prof. James

W. H. Trail, F.R.S., professor of botany in the
University from 1877 until his death in 1919, has been
placed in the classroom of the new Department of
Botan>-, and was unveiled and presented to the
University, on behalf of the subscribers, by Sir David
Prain, on Friday, December 7. The tablet is mounted
on a slab of slate. A portrait placjue in dull green
bronze i> suitdimded by a wreath of oak leaves,
acorns, and -'I's It is flanked by two Brazilian
pahii-. a I 111 a decorative panel shows other natural
ol)j<ei:^ npit .->e!itiiig the varied interests of Prof.
Trail. The tablet is the work of Miss Alice B.
Woodward. The subscribers have also issued a
memorial Noluiiie which, be^idi^s l)ioL:;?aplncai and
bibhn^ra])hic,il iiiatter. lllehl(le-^ tiic " Moim ol' the
("i* i ' li of Abenk'eii," ;i comp,ir,it i\'- .md ln--toric,i]

eat detail wIimIi hail occupied I'rof. IimiI

ioi i:i,in\ vears, and liad been completeil siionlv
lielore his (lealh.

( \Mi:i;M>(,r. .\ fellowship h.is lie;n tomuled at

Chi isi '.s ( olle,L;e t)\- .Mf. |. i'leiiiont .\ h i!'._;,! 11 . ,1 meiuher
of the CoUcL^e. Tins is the lirsi ,iddition lo the
number of fellow :-.hip> m the Colle-e Mine loS.:. .md
represents a valuable endowment all too ran m these
modern times.
The I'aiipire ("otloii Growin.g Corporation has

oilefed to tiie 1 in\erMt\- ,1 sum o{ looo/. aycaf for

fi\e \( ais to be devoted lo the I'lant Genetics Depart-

N« I. 2.S2.}, VOL. I I 2]
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iremcnt of the School of Agriculture, In •

with a scheme that has been afn'ee<l "! ''<^

Coqwration and the Director of the IMani iMv...iijg

Kcsvarch Institute.

Prof. C. K. InghB. Prof. 13. M. Jon«». and Prof.

G. I, Taylor have been appointc<l as mcnihcni of a
committee to make recotnm<-ii<I..ti.iiis t., th. Tmslces

of the Kdward Jiusk Sti

Mr. E. G. D. Murray, 'l>e

Medical Research Council and lormcrly on the stall of

the War Office Central Cerebro-spinal Fever libera-

tor)', has been elected to a fellowship at Christ's

College.

Liverpool.—Applications are invited for the

Campbell Brown chair of industrial chemistry. The
porson appointed will be required to devote his time

to research work, with a certain amount of advanced
teaching on the chemistr>' of oils, fats, and waxes
other tnan mineral. Applications must reach the

Registrar of the University before March i next.

London.—Applications are invited for the Quain
professorship of^physics, tenable at University College,

in succession to Sir William Bragg. They should

reach the Academic Registrar, University of London,
South Kensington, S.W.7, by, at latest, January 3.

AppUcations are also invited for the University

readership in statistics at the London School of

Economics. The latest day for the receipt of appHca-
tions by the Academic Registrar of the University is

January 4.

St. Andrews.—An interesting experiment is to

be tried in the institution by the University Court of

a series of courses of lectures to be held in University

College. Dundee, for the convenience of the managing
and clerical staff of the L. and N.E. Railway or of

other railways. The first course to be carried out
is that in railway law, Mr. James Allison having been
appointed lecturer. It is intended later to hold
courses in railway economics, railway geography, and
railway operating.

The following have been elected as representatives

of the Universities in Parliament :—Cambridge : Sir

Geoffrey Butler (U.) and Mr. J. F. P. Rawlinson (U.) ;

London : Sir S. Russell-Wells (U.) ; Combined
English (Birmingham, Bristol, Durham, Leeds, Liver-

p)Ool, Manchester, and Sheffield) : Sir Martin Conway
(U.) and Mr. H. A. L. Fisher (L.) ; Combined Uni-
versities of St. Andrews, Glasgow, Aberdeen, and
Edinburgh : Rt. Hon. Sir H. Craik (C), Sir G. Berry
(C), and Mr. D. M. Cowan (L.) ; Queen's University,
Belfast : Col. T. Sinclair (U.).

The Bradford Technical College may shortly become
a constituent college of the University of Leeds. It

originated in weaving and designing classes at the
Bradford Mechanics' Institute in 1877. The main
building, finished in 1882, includes lecture rooms and
laboratories of departments of chemistry, dyeing,
engineering, architecture and building, biology,
mathematics, and physics. A textile block, opened in

191 1, includes a practical dye-house, finishing shed,
special dyeing research laboratory, and a power house
specially arranged for demonstration and experimental
purposes. Since 1920 there have been added a new
engineering block, specially equipped for advanced
work and research on internal combustion engines,
and union buildings with refectory and common
rooms and athletic grounds.

The provision of ten post-graduate scholarships
for the session 1924-25 for overseas students at the

! Imperial College of Science and Tf" »
' -v. SouUi

Kensington, h^ been announced. I iimaster,

chairman of tl'- .'/.vormtKr Uwlv of ,,. t»^/i,u

the offer to t

behalf of "
1 ,

purpose and luty of the College, the <

educational 1 m in Great Britain on

foverning Ixxly of which are represent
)ominions and India, and it has been at'

scholarships will be each of the value of 30*^^.

will l)e available for university students of

the Dominions of Canada, Australia, New /

South Africa, and of India. No conditions h
laid down as to the selection of scholars, tl

left entirely in the hands of the Prime Mii
the Dominions and of the Government of India.

Contact between the Secondary School and '

community it serves is, according to the report of •

West Riding Education Committee for 1922-2^.
spicuous by its absence, the prevailing local

being that these schools are primarily, if not
intended to produce teachers—this, notwitli

that in fact less than 20 per cent, of the pni
the teaching profession and notwith^'
efforts made to secure recognition by -

the " First " and " Second " examination->. In i

nexion with these efforts some headmasters have, s.i', -,

the report, interviewed local chambers of cr'

and have modified their school curricula in th-

information thus gained, in order to brin^ 11. 1 .

closer relation to local industries. The commit!- <•

recently permitted its inspector in charge of second.;: \

education to visit the United States for the purp>o^t < <{

studying American schools. In that countrv m
attention has, of late, been devoted to pronv
operation between the school and the local in :

The twelfth annual conference of Educational
Associations will be held on January' i-ii, at Uni-
versity College, Gower Street. London, W.C.i, un<i r

the presidency of Sir Henrj' Hadow. The presiden •
1 i

!

address on "The Claims of Scholarship" will i

delivered on the first day of the meeting by Sir Hci;: .

Hadow. In all, some forty associations concern
directly or indirectly with education w4ll be hold. ..^

meetings and conferences. Among the papers a: i

lectures to be given are the following, the \mA\
responsible and the date being given after the author s

name in each case :
" The Value of Psycho-Anah>i-^

to the Educator," by Miss Barbara Low (Montesscri
Society, January i) ;

" The Sun and Stars," by Sir

Richard Gregory (School Nature Study Union, Jaii;:-

ary 2) ;
" Modem Developments in Education and \\\v

Outlook for the Future," by Mr. J. Howard Whii. -

house and others (Society for Experiment an!
Research in Education, Januan,- 3) ;

" School I\< -

form," by Prof. J. J. Findlay (King Alfred Sclu. I

Society, January 4) ;
" The Teaching of Hygiene and

Racial Progress," by Mrs. Hodson (Eugenics Educa-
tion Society and Ling Association, Januarys 4) ;

" Hand-
work and Life," by Mr. E. Young (Educational Hand-
work Association. January- 5) ;

" Recent Advances m
the Relations of Psycho-Analysis to Education," by 1 >r.

J. Glover (British Psychological Society-, January 7 ;

" Light and Life," by Sir Henry Gauvain (Association

of Teachers of Domestic Subjects, January 8) ;
" The

Question of an International Language," by Prof.

F. G. Donnan (International Language (Ido) Society,

January 9). An exhibition by pubhshers of book.s.

maps, etc., has been arranged as in former years, but
the exhibits will be placed in the College Memorial
Hall where there is more room for an adequate dis-

play. Scientific and kindergarten apparatus, etc.,

will form a separate exhibition.
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Societies and Academies.

London.

Royal Society, December 6.—E. G. T. Liddell and
Sir Charles Sherrington : Recruitment type of reflexes.

Isometric myograms of the crossed knee-extensor
reflex examined in the purely " spinal " preparation
present the features interpretable as " recruitment

"

very much as in the decerebrate preparation. The
reflex process answerable for "recruitment" is

therefore obtainable in purely spinal centres without
the adjuvance of prespinal. An attempt to classify

various reflexes on the criterion of presence or absence
of " recruitment " is briefly entered on.—G. S.

Carter : The structure and movements of the latero-

frontal cilia of the gills of Mytilus. The structure of

these cilia has been investigated by means of the
micro-dissection needle. They are complex, and are
composed of 10-15 simpler structures which have
the form of triangular plates. In the living cilium
they are placed in contact one behind the other in

the plane of the beat, and together form the blade
of the cilium. Their external edges are formed by
fibres, which are each attached to a basal granule
lying within the cell. These plates will beat in-

dependently, and it is concluded that they rather
than the compound cilia form the units of ciliary

action in these cells. The difference in rigidity

shown by the cilium during the two phases of the
beat is also shown when a motionless cilium is pushed
by the needle in the two directions.—V. B. Wiggles-
worth and C. E. Woodrow : The relation between
the phosphate in blood and urine. Ingestion by man
of doses of the acid and alkaline sodium phosphates
containing 1-5-2 gm. of phosphorus causes a rapid
50-60 per cent, increase in the blood phosphate,
which then returns wcxy gradually to the normal
level. In the dog, phosphate is excreted rapidly by
the kidneys instead. The curve of urinary excretion
of phosphate runs roughly parallel to that of the
blood concentration, but the former varies more
widely, and is roughly proportional to the excess
above a certain value in the blood. Under conditions
in which the blood phosphate is subnormal, normal, or
slightly above normal in amount, the concentrations in

plasma and corpuscles are identical. When the con-
centration in the plasma rises far above nonnal the
value for the corpuscles is always lower, whether
the plasma value is rising or falling. This unequal
partition cannot be explained by the formation of

an organic " acid-soluble " phosphorus compound in

the corpuscles, for the organic fraction of the acid-

soluble phosphorus is not increased by the ingestion

of phosphate.— J. B. S. Haldane, V. B. Wigglesworth,
and C. E. Woodrow : (i) The effect of reaction
changes on human inorganic metabolism. Over-
breathing diminishes the phosphates in blood and
urine, while carbon dioxide mhalation and sleep
increase them. In acidosis caused by ammonium-
chloride ingestion the urinary phosphate is increased

;

while the phosphate of the blood, and also its organic
acid-soluble phosphorus, is diminished. Ammonium-
chloride acidosis leads to an increased excretion of
water, sodium, and potassium, probably owing to
a partial loss of electric charge by the body colloids.

This is followed by a retention. (2) The effect of
reaction changes on human carbohydrate and oxygen
metabolism. The alkalosis of over - breathing or
bicarbonate ingestion converts the blood sugar into
.1 highly dextrorotatory, unoxidi.sable form, and also
prevents glucose storage ; thus causing acetonuria
and lowered respiratory quotients and glucose
tolerance. Ammonium-chloride acidosis interferes
with the storage of glucose, but not with its oxidation.
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Bicarbonate ingestion raises the resting oxygen con-

sumption ; ammonium-chloride ingestion usually

lowers it.—J. A. Campbell : Concerning the influence

of atmospheric conditions upon the pulse-rate and
" oxygen-debt " after running. The " oxygen-debt

"

for 25 minutes after ceasing to run showed, under
fixed conditions of experiment, a range of variation

of 38 per cent, from day to day ;
7-minute debts

showed a range of 33 per cent., so should do as well

for comparative purposes as 25-minute debts. Atmo-
spheric cooling power had no effect on the "oxygen-
debt "

; the blood sent in greater volume through
the skin in warm conditions is not then taken from
the muscles. " Stitch " was the commonest cause
of cessation of running in the subjects under observa-

tion. Pulse-rate is markedly increased under warm
conditions. The oxygen tension surrounding the
muscles was increased after exercise.—J. Gray : The
mechanism of ciliary movement. IV. The relation

of ciliary activity to oxygen consumption. In the
absence of atmospheric oxygen, ciliary activity

continues for about one hour. The whole ciliary-

mechanism is divisible into three distinct parts :

(i.) a reaction which is sensitive to cations (particu-

larly the hydrogen-ion), any interference with which
involves a change in the rate of the ciliary beat, but
only ultimately leads to a change in the amount of

oxygen consumed
;

(ii.) a mechanism, brought into

operation by the presence of an activating acid

substance, which is inoperative in the absence of

calcium, and in the absence of a certain critical

amount of water in the cell. The events associated

with this mechanism are independent of the amount
of oxygen absorbed ;

(iii.) a reaction of an oxidative

nature which is necessary for prolonged activity.

The properties of the ciliary mechanism seem to form
a very close parallel to those of cardiac muscle.

Association of Economic Biologists, November 16.

—

Mr. J. C. F. Fryer and J. Davidson: The Colorado-
beetle problem. Colorado beetle was discovered in

the United States in 1829 ; in Europe, outbreaks
occurred in 1877, 1887, and 1914 in Germany, and in

I go I at Tilbury. About a hundred square miles in

France, extending into the provinces of Gironde,
Landes, Dordogne, and Charente Inf^rieure, are now
infected. The beetle would probably find Britain

sufficiently congenial, and would do damage at least

equal to the cost of controlling its ravages by artificial

means (by spraying potato crops twice yearl}'). It

would arrive in the adult stage, and casual individuals
might be expected hidden in merchandise or on board
ship, particularly in potatoes from the infested

area, or in agricultural produce packed in the area.

—

J. W. Munro and W. E. Hiley : The spruce budworm
problem in Canada. The term " spruce " budworm
is a misnomer for the balsam (Abies balsamea), the
favourite host plant of the budworm, which is the
larva of Tortrixfumiferana Clem. A brief description
of the forest condition under which the budworm out-
breaks occur was given, and emphasis was laid on the
system of management of exploiting the eastern
Canadian forests in favour of the less valuable balsam.
This has caused an unduly high proportion of balsam
regeneration in the cut over stands which favours the
budworm. An important parasite {Phytodiettis sp.) of

the budworm was absent from these woods. Out-
breaks of secondary insects and fungi follow budworm
outbreaks. Of the insects, a bark-beetle (Pityokteines

sparsus), a weevil {Pissodes dubius), and a longicom
beetle [Monochamus scutellator) are the most import-
ant. Fungi, among which the honey-fungus [Armil-
laria mellea) is the most important, spread rapidly
during and after budwonn outbreaks. After a bud-
worm epidemic the balsam trees that have been
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Cartinlly defoliated but not killed gradually recover,

ut a fresh lot of casii;ilf i<-s o< ims ;il)()iit four or five

years after the disai m. These
trees, which appc.ti

I

ucir normal
amount of foh.i illy died Huddcnly during hot
weather, and tin -i the crown died at alnnit the
same time. lix.uuuiation of a large numlxr of dead
and dying trees failed to disclose any sufficient para-

sitic cause for the casualties. During and immedi-
ately after a budworm attack the breadth of the

annual rings is very greatly reduced, and a few years

after the epidemic the total thickness of the last five

years' rings might be reduced to a quarter of the
normal for the prc-budworm period. At the same
time the leaf area of the trees has been increasing very
rapidly. Thus a time is reached when, during hot,

dry weather in July, the water-conducting tissue is

insufl'jcient to meet the needs of the transpiring leaves

and the crown dies from lack of water. Thus death
may be due to a lack of co-ordination between shoot
growth and cambial activity.

Zoological Society, November 20.—Dr. A. Smith
Woodward, vice-president, in the chair.—W. E. Le Gros
Clark: Notes on the living tarsier

(
Tarsitts spectrum).—

Sir Sidney F. Harmer : Cervical vertebrae of a gigantic

blue whale from Paniima.—J. R. Garrood : Two
skeletons of the cetacean Pseudorca crassidens from
Thomey Fen, Cambridge.— Dr. Francis, Baron
Nopsca : Reversible and irreversible evolution ; a
study based on reptiles.—C. Crossland : Polychaeta of

tropical East Africa, the Red Sea, and Cape Verde
Islands ; and of the Maldive Archipelago.—Miss Joan
B. Procter : (i) On new and rare reptiles from South
America, (2) On new and rare reptiles and batrachians
from the Australian region.

Geological Society, November 21.—Prof. A. C.
Seward, president, in the chair.—L. J. Wills : The
development of the Severn Valley in the neighbour-
hood of Iron-Bridge and Bridgnorth ; with a section
on the Upper Worfe Valley, in collaboration with
E. E. L. Dixon. The area investigated is roughly
delimited by the following localities : Much Wenlock,
Buildwas, Oakengates, Shifnal, Worfield, Hampton
Loade, Morville. Detailed mapping of the drifts has
shown, first, that the Buildwas area was as deeply
eroded as now in pre-Glacial times ; and, secondly,
that a belief in the existence of the Iron-Bridge
Gorge at that time is incompatible with the distribu-
tion of the drifts on the plateau above Iron-Bridge,
and with the features of the gorge. The. gorge is of
late-Glacial origin, and the Worfe Vale was formerly
the main drainage-line on the south-east side of the
plateau. Practically the whole district was under
ice at the maximum of the north-western or Irish-Sea
glaciation. Wlien retreat began, the ice-sheet
separated into two lobes that remained confluent in
the north. The waters of the Glacial lakes formed
west and north of the watershed escaped at different
times over different cols. One of these overflows is

of especial importance in connexion with the origin
of the Iron-Bridge Gorge : namely, the Lightmoor
overflow, about a mile north of Iron-Bridge. Up
to about this stage, the Worfe and its tributaries
(one of which now became the Iron-Bridge Gorge)
had been engaged in clearing the drift out of their
valleys, and in reducing the thalweg of the trunk
river to a base-level. Hereafter deposition of the
'' Main " Terrace of the Severn and of the terrace-
like gravels of the Worfe commenced. Long after
the initiation ot tlu- Iron-Bridge Gorge, ice still

covered the upper \\Orfe \'alley. When the ice
retired to the nortli of the watershed hereabouts.
Glacial Lake Newport came into being, and subse-
quently united with the Build wa-^ lake on the
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retreat of the ice-front from the foot of the Wrekr
The outflow at Iron-Bridge thus increased. I!

subsequent rejuvenation of the Severn below In^:

Bridge was probably brought about chiefly by an
elevation of tne whole land relative to the sea. Stages-
in this rejuvenation are marked by terraces.

Royal Microscopical Society, Xoveml>er 21.—Prof.
F. J. Cheshire, president, in the chair.—F. I, G.
Rawlins : The miscroscope in physics. A strong
plea is made for the closer union of phvsirs AtA
microscopy, more especially for the un' of
work in physical optics by the amateur n iist.

Assuming the availability of an instrument li'ttcd

with Nicols, a convergent substage systrm and a
Beckd lens above the eyepiece, observat' be
made of the traces of the family of 1 itic

surfaces, each with its characteristic rctarduiion.
The work can be made quantitative by employing
monochromatic light. If the usual means of obtain-
ing such radiation are not at hand. Wratten filters

(especially Naphthol Green) are efficient, though their

range of usefulness is limited. The number of
fringes observed with objectives of diff^rer --cal

aperture can be represented by an • lal

expression of the form F=Fq«-*'*, whcic . .. the
equivalent focal length of the objective and N the
number of fringes observed (see R.-iwliim Phil

Mag. xliii. p. 766, and xlvi. p. 992).

Edinburgh.

Royal Society, November 5.—T. J. Jehu and R. M.
• Craig : Geology of the Barra Isles. The rocks are-

mostly members of the Archaean complex, and these
are of igneous origin, the prevalent types being
biotite and hornblende gneisses. Muscovite is also

present in the more acid types, and locally some of
the gneisses are rich in garnets. The foliation planes-

usually strike N.N.W. and S.S.E., with a dip to
the E.N.E. at varying angles. Intrusions into the
orthogneisses occur in the form of ^ranulites and
pegmatites. The Archaean complex is affected by
well-marked zones of shearing, along which mylonisa-
tion and the production of flinty crush phenomena-
can be traced. The macroscopic and microscopic
characters and behaviour of the flinty crush material
prove that these p>eculiar rocks are the product of
mechanical stresses which at places have raised the
temperature to an extent sufficient to bring about
partial fusion of the crushed members of the complex,
followed in certain cases by incipient crj'stallisation.

The later dj'kes include olivine dolerites, crinanites.

quartz dolerites, and camptonites. EWdences of

glaciation are conspicuous, and prove that the ice

moved over the islands from S.E. to N,W.—T. H.
Osgood : Variation in photo-electric activity with
wave-length for certain metals in air. As a source

of ultra-violet hght, a quartz mercury-vapour lamp
was used in connexion with a monochromatic
illuminator. The metal plates were tested in air at

atmospheric pressure, due attention .being paid to
the " fatigue " which is known to take place under
these conditions. The results are of interest and '

may be of some practical importance in connexion
with the physiological effect of ultra-violet light.

As the primary cause of the physiological chanc
produced by hght is probably photo-electric actif

the photo-electric activity of a metal plate nid

.

serve as a means of estimating the quaht>' and
intensity of the effective radiation.—H. W. TurnbuII :

A geometrical interpretation of the complete systeni

of the double binar\'^ (2, 2) form. The double binary
form may undergo an algebraic transformation wliich

corresjxjnds to a generalised geometrical inversion.

Here the convariants of a (2, 2) form reveal sets of
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four or six lines, and special sextic curves with many
simple geometrical properties, all connected with a
given confocal system of bicircular quartic curves.

Manchester.
Literary and Philosophical Society, November 20.

—

G. H Carpenter: Warble-flies of cattle. The larvae
of the two common species of Hypoderma [H. bovis De
Geer and H. lineatum Villers) are among the best-
known parasites of domestic cattle in the British
Isles, in Europe, and in North America ; their
economic importance is considerable on account of
the damage caused to flesh and hides by the large
maggots feeding just beneath the skin of the back
which they perforate, and also because of the loss
of condition suffered by the cattle when they " gad "

in summertime to escape from the female fly approach-
ing to lay her eggs. Observations carried on since
1905 by Carpenter and his colleagues in Ireland, by
Glaser in Germany, and by Seymour Hadwen in
Canada, have shown that the early life history of
these insects presents some surprising features. The
eggs of both species are generally laid on the legs
(from thigh to hoof), rarely on shoulder or flank,
never apparently on the back. By examination of
the skin after egg-laying and by means of a series
of experiments with calves, muzzled so that they
could not lick themselves or one another, it has been
demonstrated that the mode of entrance into the
host's body is not by the mouth. The eggs are
hatched on the hairs a few days after laying, and the
tiny maggots, less than a millimetre long and pro-
vided with strong, sharp mouth-hooks and relatively
formidable spiny armature, crawl along the hairs
and bore their way directly into the skin. Thence
they migrate upwards and forwards to the gullet-
wall, the sub-mucous coat of which serves as their
resting-place for some weeks or months in the course
of their journey through the host's tissues to the
final position in the back. The number of larval
stages is still to be determined. The gullet-maggot
is so much larger (up to half an inch) than the newly-
hatched maggot, that it has generally been regarded
as representing a second stage, but it possesses
mouth-hooks of the same size and form and a spiny
armature that is easily overlooked on account of the
increase in actual size of the larva, so that the spines
are relatively far apart. Hence Gedoelst has recently
argued that there is no " moult " between the newly-
hatched and the gullet-dwelling larva—only extra-
ordinary growth. On the other hand, Laake concludes
not only that the migrating maggot is a second
instar succeeding the newly-hatched insect that
bores in, but also that there is an antepenultimate
instar beneath the skin, differing from the migrating
maggot in the total absence of spines on the body-
segments.

Paris.

Academy of Sciences, November 19.—M. Albin
Haller in the chair.—G. Bigourdan : A project for a
French national biography.—M. Lecornu : Elastic
couplings. A mathematical discussion of the effect
of an elastic coupling between a dynamo and its
motor on the steadiness of rotation. It is shown to
be impossible to decide, in a general manner, whether
the elasticity of the coupling is or is not favourable
to the regularity of the motion of the dynamo.

—

Charles Moureu, Charles Dufraisse, and Philippe
Landrieu : Remarks on the principle of a general
method for determining the heat capacity of solids
and liquids and its application to the determination
of the water value of calorimetric bombs. The
principle of the method suggested by the authors
in a previous communication {Comptes rendus, 176,
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15 1 3) had been anticipated by Pfaundler (1869) and
Swietoslawski (1909).—Gabriel Bertrand : The trans-
port of copper in the gaseous state and copper-
carbonyl. M. Gelinsky has explained a curious
example of pseudomorphism by assuming the
volatihty of copper oxide. This would not appear
to be the true explanation of the phenomenon.
Copper oxide heated in a stream of either oxygen,
hydrogen, or carbon dioxide gives no appreciable
transport of the metal even after several hours.
But with carbon monoxide there is produced a
copper ring, apparently due to the formation of a
volatile copper-carbonyl, readily dissociated on
heating. The bearing of this observation on the
determination of traces of copper in organic substances
is indicated : with a brass burner and the material
exposed to the gases from the flame, copper may be
transferred from the burner to the ash. On the
other hand, carbon monoxide formed during the
combustion of the organic substance may carry
away traces of copper.—Paul Vuillemin : New proof
of the dystrophic origin of scyphia.—S. Winogradsky :

The direct method in the microbiological study of

the soil. The results of thirty years' work on the
microbiology of the soil are, in the author's view,
unsatisfactory. The conditions of culture in the
bacteriological laboratory are too far removed from
the conditions actually existing in the soil, and tend
to form new races of organisms distinct from the
types in the soil from which they were originally
obtained. A scheme of culture is proposed more
closely approximating to natural soil conditions.

—

E. Baticle : A mode of compensation for shrinking
in concrete arches.—M. Mesnager : Remarks on
the preceding communication.—E. Huguenard, A.
Magnan, and A. Planiol : Research on the surplus
of power of birds in flight.—M. Delanghe : General
method for determining graphically the elements of
flight of an aeroplane.—Bernard Lyot : Study of
the planetary surfaces by polarisation. By the use
of a more sensitive polarising apparatus than that
hitherto employed, the proportions of polarised
light from the planets has been studied. Details of

70 observations on the planet Venus are given.

—

J. Guillaume : Observations of the sun made at the
Observatory of Lyons during the second quarter
of 1923. Observations were possible on 86 days
during the quarter : the results are summarised in
three tables showing the number of spots, their
distribution in latitude, and the distribution of the
faculae in latitude.—J. de Schokalsky : The length
of the rivers of Asiatic Russia, and on the system of
measuring rivers on maps in general.—Maurice Curie :

Spark spectra in non-metals in the liquid state.
Studies of spark spectra between platinum points
in bromine, liquid oxygen, fused sulphur, liquid
nitrogen, and fused phosphorus. In all cases a
continuous spectrum was obtained. The absorption
bands of oxygen were clearly shown.—E. Brylinski :

Michelson's experiment and the contraction of
Lorentz.

—

h6on and Eugene Bloch : New extension
of the spark spectra of tin and zinc in the Schumann
region. Tables of wave-lengths of lines and in-
tensities are given for tin from \ = 1699 to 1305, for
zinc from X ^1556 to 1310.—R. de Mallemann :' The
electric double refraction of camphor and carvone.—Edmond Bauer : The change of wave-length ac-
companying the diffusion of X-rays.—Jean Fallou :

A very simple method permitting the determination
experimentally of tlie dispersion reiictancc of triphase
alternators.—Adricn Karl and S. Lombard : The
estimation of radium in the natural titano-niobates.
The method is ba.sed on the removal of silica with
hydrofluoric acid, fusion with potassium bisulpliate,
addition of sulphates of sodium and lithium to lower
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the melting point, re-fusion and removal of the emana-
tion in a current of air.—Victor Henri : The structure

of molecules and the absorption spectra of substances

in the state of vapour.—M. Ch«va«.t#-lon : The
diffusion of sulphur vapour in air linary

temperature. Particles of solid snlpli iponr

at ordinary tcmiH i.iiuic , and tlurs<

short distance iiom tin siiljilmr

vapour was rendered evi

D. Gelinsky : The metn 1

attempt to detcntiim- tlu- mtiwj^.i, m \'. iii.lr msccU
by the Dumas method, m wliirli ilic m .n i u.is covered
uitli copper oxide, combustion was incomplete.

I li< wliolc surface was found to be covered with
metallic copper, the effect being as though copper
had been deposited electrolytically.— J . Froidevoux :

The estimation nf ammoniacal nitroj^'cn in certain

nitrogenous ni.iti rials, and particularl\ m jirotcids

and tlicu piodiKts of hydrolysis.— (. Gaudefroy :

The dis{x?rsion of double refraction \\\ crystals

M. Charcot and Louis Dangeard ; K(S( .ui lies in

submarine geology in the Mcclitt i ram an. ( rm r ot

the Pourquoi-Pas, 1923.—E. Rotlie ; 1 iu- ]irin( i])lc

of a method of exact determination of tlic pro-

pagation of seismic waves.—Marcel Baudouin : ihe
markings on the prehistoric clay statues from the
cave of Montespan, near Saint-Martory (Haute
Garonne), are pittings representing Ursa major.

—

P. Nobdcourt : The production of antibodies by the
tubercles of Ophrydeae.—Jean Charpentier : Applica-
tion of the biochemical method of characterisation
of galactose to the study of the composition of the
pectins. The products of hydrolysis of four pectins

from different plants were submitted to the bio-

chemical method described in previous communica-
tions : in each case the crystallised /3-ethylgalactoside

was obtained proving the presence of galactose.

—

J. Beauverie : The circumstances which may modify
the effect of the " critical period " on the yield of

wheat.—E. and G. Nicolas : New observations on
the influence of hexamethylenetetramine and of

formaldehyde on the bean.—H. Ricome : The
intervention of gravity in phototropism.—E. Rou-
baud : The physiological condition of zootropism in

mosquitoes. The views of J. Legendre (Nature,
November 17, p. 747) as to certain mosquitoes
attacking animals in preference to man require
modification : captivity, hunger, or deprivation of
water may cause an immediate change in the habits
of the insect.—H. Barth614my : Physiological and
experimental polyspernia in the uterine eggs of
Rana fusca.—J. Athanasiu : The supposed existence
of a stimulating wave which is propagated in the
myocardium.—M. Nicati : Orientation and visual
sense of duration.—Jacques Benoit : The experi-
mental transformation ot sex h\- early ovariotomy in
the domestic fowl.—J. Chevalier and E. Dantony :

The toxic action of the insecticide principle of
pyrethrum flowers.
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Science in Civilisation.

A STIRRING appeal on behalf of "International

Thought" is put forward by Mr. John Galsworthy

in a pamphlet just published with that title (Cambridge :

W. Heffer and Sons, Ltd. Price 6i. net) ; and in it

representatives of science, finance, and the Press are

urged to combine to save the civilised world from self-

destruction. The most potefit director of this tri-

umvirate is held to be science, which has placed in the

hands of mankind powers with which it is not fit to

be entrusted, as the ethical or moral sense has not kept

pace with this development of knowledge. " We have

made by our science," says Mr. Galsworthy, " a monster

that will devour us yet, unless by exchanging inter-

national thought we can create a general opinion

against the new powers of destruction so strong and so

unanimous that no nation will care to face the force

which underlies it."

Mr. Galsworthy is not alone in associating science

chiefly with agencies of death and destruction, and in

pleading for a curb to be placed upon its powers. It

is, indeed, common to regard science as a disturbing

influence in human affairs, and to sigh for the simple

life away from the restless spirit of inquiry- into all

things visible and invisible in the universe. It is, how-

ever', as futile to rail against the progress of science, or

to attempt to prevent it, as to use Mrs. Partington's

mop to keep back the rising flood of the Atlantic.

Knowledge will grow from more to more whatever the

attitude of the public may be towards it. During the

last fifty years there have been more scientific dis-

coveries and applications than in the whole previous

history of the human race ; and we may be on the

threshold of developments by which forces will be un-

loosed, and powers acquired, beyond what have

hitherto been known to man. Whether these shall be

used to promote social well-being and international

amity is not a question for science, but for the public

and its leaders. While nations look to war as the ulti-

mate means of deciding disputes, they will seek to

possess themselves of the most powerful means of im-

posing their wills upon others. As Prof. Soddy recently

remarked, should it be possible ever to release the great

store of energy in the atom, the first use that would be

made of it would be to construct a new bomb.

It is only by such an international understanding as

is suggested by Mr. Galsworthy that this misuse of

scientific discovery can be avoided, yet, in spite of the

existence of the League of Nations, the signs of the

times are not very favourable towards the unity of

mankind. Science itself is international, and the results

of research are free to all for any purpose. In the

hundreds of scientific papers published weekly in the
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world, there is scarcely one deliberately concerned

with providing any fighting service with more effective

means of destruction, and not one scientific worker in a

hundred sets himself intentionally to make such a dis-

covery or invention. It is just as impracticable, how-

ever, to prevent the wrong use of scientific powers by

individuals as it is to prevent literary people from the

misuse of their genius for purposes of gain. The facts

of science are as free a« the words of our language, and

in both cases they may be used for the uplifting of

mankind or for its degradation.

The truth is, as Mr. Baldwin remarked in his speech

at the Guildhall on November lo, the present troubles

in the world are largely owing to the fact that while

men have learned to control forces of Nature they have

not learned to acquire control of themselves. He urged

that more pains should be taken to apply the methods

of science to human problems, and by that he obviously

meant not the development of poison gases and high

explosives, but the principle of facing facts honestly

and fearlessly, and basing just conclusions upon them.

The methods of science should be the methods applied to

social problems if sound principles of progress are to be

determined. The Labour Party's recent manifesto says

nothing of what science has done or may do to improve

the world in this way, but asks, " Can the method of

science be applied to nothing save the organisation of

men for war and their equipment with instruments of

destruction ? " We have here a paraphrase of Ruskin's

assertion that " The advance of science cannot be

otherwise recorded than by the invention of instru-

ments to kill.and put down noble life
"—a view in

which distorted vision is combined with the sin of

ingratitude.

Modem civilisation is built upon science, and almost

all industrial developments had their origin in prin-

ciples or substances discussed in scientific laboratories

by investigators working purely for the advancement

of natural knowledge. The principle that a moving

magnet can create a current of electricity in a coil of

wire near it, discovered by Faraday nearly a century

ago, led to the construction of the dynamo, and was

the seed from which the great industry of electrical

engineering has grown. It is estimated that this in-

dustry now represents a capital of more than one

thousand million pounds, and it could not have existed

without the discovery by Faraday of the fundamental

principle of all electro-magnetic machinery. All the

pure copper required for this machinery and electrical

purposes generally is produced by electrolysis, and

here again the principles used were discovered during

scientific investigations by Davy and Faraday. Alu-

minium—that most useful metal, which is destined to

compete with iron and steel in its importance—is now
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manufactured exclusively by electrolysu of a fused

mineral containing it.

The electric furnace was first used by the French

chemist, Moissan, in scientific research ; and now it is

employed for the production of hundreds of thousands

of tons of steel annuaOy. Calcium carbide, used so

extensively in the production of acetylene gas for

house lighting and motor lamps, and for oxy-acetylene

welding, is entirely manufactured by heating lime and

coke together in an electric furnace. The discovery

of X-rays was an incidental result of researches

into the nature of electricity, and the existence of

electric waves, which led to wireless telegraphy and

telephony, was first proved in a laboratory. Long

before the thermionic valve had made the wonderful

achievement of broadcasting possible, the effect upon

which it is based was the subject of scientific investiga-

tion, and studies of the emission of electrons disclosed

the principle upon which it depends.

Nearly a century and a half ago it was sh

Priestley and Cavendish that, when electric sparks arc

passed through air, some of the nitrogen and oxygen

combine to form oxides from which nitric acid or

nitrates may be afterwards obtained. Thb is the prin-

ciple of the process by which hundreds of thousands of

tons of nitrates are now produced annually in Norway

for use as agricultural fertilisers in the place of salt-

petre from Chile. The process needs, however, a

supply of cheap electric power to make it commercially

profitable.

When Germany was cut off from natural supplies of

nitrates during the War, she had to obtain what she

wanted from the nitrogen in the air, and was so successful

that more than a million tons were produced in 1918.

The method used was based upon the principle of cata-

lysis, whereby chemical combination is promoted by

the presence of small quantities of particular elements,

which thus act as matrimonial agents. Nitrogen and

hydrogen were passed under pressure over finely

divided iron, and a certain amount of the two gases

combines under these conditions to form ammonia,

which, by being passed with oxygen through tubes

containing another catalytic agent, may be converted

into nitric acid. The hydrogen required for com-

bination with atmospheric nitrogen is obtained by

electrolj'sis of water, or from water-gas and steam by

a process depending upon catalysis. The nitrogen is

obtained by distilling liquid air. Nitrogen is more

volatile than oxygen, so it distils off first and the two

gases may thus be separated.

The methods used in the manufacture of liquid air

and other gases, and in modem refrigerating machines

generally, are based up)on scientific experiments by

Joule and Kelvin on the phenomena attending the free
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expansion of gases. They found that, when air issues

from a small orifice, a fall of temperature is experienced

amounting to half a degree Fahrenheit for each atmo-

sphere of difference of pressure between the two sides

)f the orifice. The great refrigerating industry thus

id its origin in the discovery of a purely scientific

iciple.

It is the same with substances as with principles

id processes—they are first found as the result of

cientific research and are afterwards used, often after

long interval. The metal tungsten used for the fila-

lents of electric bulb lamps and thermionic valves was

scarcely known outside scientific laboratories a few

years ago. It was discovered about 1785, but its uses

were not understood until nearly a century later. It is

an essential constituent of high-speed tool-steels, which

require to be not only extremely hard but also to main-

tain their hardness at high temperatures, even at an

incipient red-heat. Tungsten steel is also used for the

permanent magnets of telephones and the magnetos of

every motor car and aeroplane. Manganese was in

existence long before it was made an ingredient of the

famous Hadfield steels, used for the helmets of British

forces during the War, armour-plates, tramway points,

and many other purposes. Chromium is used in the

making of stainless steel ; titanium, molybdenum,

nickel, vanadium, and other elements are similarly

employed to give special properties to steels, yet all

these elements were discovered by scientific investi-

gators without a thought of their practical value.

Thorium and cerium, used in the manufacture of in-

candescent gas mantles, of which about four hundred

millions are made annually, were products of the chemi-

cal laboratory many years before they gave rise to a

large industry ; and even the air-burner itself used for

such mantles and in all gas fires was first devised and

used by Bunsen for laboratory purposes.

Every scientific discovery, however remote it may

seem at the moment from the ordinary practical needs

of life, may be the seed from which will grow a mighty

tree under which man will build his industrial tent.

When argon was isolated from the air in 1895, no one

regarded the discovery as of any practical importance,

yet the gas is now used in half-watt and other gas-filled

electric lamps as the most suitable for the purpose.

Neon, isolated from the atmosphere a little later, is

widely used for the brilliant pink glow lamps of illu-

minated advertisements, particularly in Paris, where

it is a by-product of the manufacture of liquid air.

Probably the most remarkable example of this kind is

afforded by the gas helium, which was detected in

the sun by Lockyer and Janssen in 1868, twenty-six

years later was extracted from cleveite by Ramsay,

and is now produced to the extent of thousands of
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cubic feet daily from natural gas wells in the United

States for the inflation of dirigibles and other air-ships.

As it is non-inflammable and non-explosive, it has

decided advantages over hydrogen for this purpose and

is only slightly heavier.

Before things can be used in any way they must be

discovered, and it is the particular function of science

to reveal them. It is the business of the scientific

investigator to discover, of the engineer or inventor to

recognise and apply the results achieved, of the artisan

to employ his skill in making them commercially profit-

able, and of the community to see that they are used to

promote social welfare. If the world has not been

made any happier by what science has given to it, the

fault is with the human race itself and not with science.

Happiness is a relative term, and no two individuals

have the same cup with which to measure it. The

beast in the field, or the pig in its sty, may be con-

sidered by some people as emblems of content, and if

these be the standards to use, then modern man may
envy the cave-dweller of prehistoric times. We cannot,

however, avoid progress, and whether this is accom-

panied by increased happiness or not depends upon

ourselves. We live in a beautiful world, yet how few

there are who find delight in it or raise their eyes to

the starry heavens above them. The gifts of God are

for those to enjoy who will, and the gifts of science may
likewise contribute to the uplifting of the human race

if they are rightly regarded, or its degradation if they

are not. The attitude of civilised man towards new
scientific knowledge at this epoch of the world's history

is that of a child playing with fire. It is necessary now
more than ever to teach him the strength as well as the

danger of the element in his hands, and to cultivate the

desire to make the noblest use of all things which are

granted to him through the achievements of workers

for the advancement of natural knowledge. When
this spirit prevails, the human race will prove itself

worthy of the opportunities which science gives for

social and spiritual progress, and man may indeed

become but a little lower than the angels.

The Valuation of Mines.

Mineral Valuation. By Prof. Henry Louis. Pp.

X + 281. (London : C. Griffin and Co., Ltd., 1923.)

155. net.

THE principles underlying the valuation of mines,

whether for the purpose of sale or probate, the

raising of loans, investment, or taxation, are not so

fully comprehended, except by few mining engineers,

or so widely known as they should be. Consequently,

in the matter of actual valuations, judging from those

which have come before us, these principles are
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interest ; but the method usually adopted by mining

engineers and alluded to by Prof. Louis on p. 50 is,

perhaps, as satisfactory as any other method, namely,
" after calculating average values as closely as the

available data permit ... to deduct a certain per-

centage ' for safety.' " The author is insistent, and

rightly so, on the impossibility of assigning " to any

mineral property an absolutely definite value, but

only a most probable value." Whilst this is particu-

larly true of a mineral property, by reason of the

variations in regularity of deposits, of selling prices,

and the general risks attendant on mining, it is of

course true also, to a lesser extent, of other things

as well, e.g. agricultural land, owing to the risks to

crops due to bad seasons, variation in selling prices,

etc. To meet the greater uncertainty of mines,

valuers allow in the computation of the value of the

annuities an unusually high rate of " remunerative "

interest.

The debateable subject of subsidence of the surface

due to extraction of minerals (as to which a Royal

Commission, of which Prof. Louis is a member, is at

present inciuirinu) is touched upon, and the author

rightly says (p. 69),
" It will be seen that we are still

very far from having arrived at anything like an

accurate estimate of the requirements in any given

case, and it will always be well to be guided by local

experience obtainable from previous workings when-
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On the vexed question of the proper formula to

apply for the determination of the present value of a

deferred annuity in which two rates of interest are

involved, Prof. Louis recommends (p. loi) that which

|was, we beUeve, first put forward by Mr. George King,

id is accepted by the Inland Revenue in valuations

)r the purposes of probate. The simplest form in

i^hich this can be stated is that given by the reviewer

a work of which he is joint-author, namely, where :

Y.P. = years' purchase.

a! = the amount to which iZ. per annum ac-

cumulates in e years at r per cent.

A = the amount to which \l. per annum ac-

cumulates in t years at r per cent.

r= the accumulative low rate of interest.

R= the remunerative high rate of interest.

<^= the period of deference.

g= the period of enjoyment.

t — the total period = </ + g.

a

ar'
1 +

len Y.P.=

Allusion has been made at the commencement of

lis review to want of adherence to fundamental

jrinciples in valuation of mines for purpose of assess-

ment of rates, the basis of which is, by law, the annual

value. There are no less than sixteen different methods

of assessment in use in England and Wales, but there

can be no doubt that the fairest is that advocated by Sir

E. Boyle, namely, to value the surface works and plant

as the non-directly productive works of a railway are

valued, and the mine on the gross receipts upon coal

raised, excluding colliery consumption, and deducting

therefrom the expenses incurred in getting and raising

the coal, i.e. to take as the value the net income

derivable from the coal.

All who seek enlightenment on this and other

branches of the subject of valuation of minerals can-

not do better than study Prof. Louis's admirable and

comprehensive work. Richard Redmayne.

Dutch Potters and their Work.
Old Dutch Pottery and Tiles. By Elisabeth Neurden-

burg. Translated with .iVnnotations by Bernard

Rackham. Pp. xv + 155 + 59 plates. (London:
Benn Bros. Ltd., 1923.) 84^. net.

IT is a pleasure to welcome this competent, scholarly,

and interesting account of that renowned pottery-

work of the Dutch craftsmen and artists which exer-

cised such a profound and quickening influence on the

potter's art as it was practised in all the countries of

northern and central Europe, especially during the

course of the eighteenth century. We already possess,
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in English, quite a number of small handbooks which

treat of this important subject ; but here, at last, a

volume is presented which may be acclaimed as

worthy and complete in its text, and is also so hand-

somely illustrated as to satisfy every requirement of

the collector.

One praiseworthy feature, which immediately arrests

attention, is the frank simplicity with which the many

troublesome questions concerning the date or even the

period of the various types of pottery and tile-work

manufactured in the different towns and provinces of

Holland are discussed and their origins elucidated.

The factories at Delft, most famous of Dutch pottery-

towns, are described at length, and we have interesting

personal accounts of their proprietors and the principal

painters in their employ ; though we are still, fortun-

ately, in the time when the proprietor of a pottery was

his own principal artist or master-craftsman. The

factories at Rotterdam, Haarlem, The Hague, and those

in the province of Friesland are not overlooked, though,

as is only to be expected, they do not receive the same

detailed notice, for their pottery was not of the same

importance either in quantity or in technical excellence.

The descriptive account of the native peasant-

pottery and tiles, enriched with decorations in " slip
"

or with more ambitious designs in " sgraffiato," strikes
•

one as somewhat meagre and unilluminating. This is

a matter for regret, when we remember the extensive

and splendidly decorative use which was made of these

simple methods by our English potters of the seven-

teenth and eighteenth centuries.

Of the famous tin-enamelled wares, with their

brilliant and effective painted decoration in blue or in

polychrome, the book gives an excellent and convinc-

ing account. We are shown, by a documented narra-

tive, how the processes were first introduced into

Holland and how the mingled stream of Italian and

Spanish influence fertilised the native art of the Dutch

potters ; either as a result of the incursions of Italian

and Spanish pot-painters or from the return of Dutch

potters who had travelled abroad for the increase of

knowledge. Thus, an account is given of one, Hendrik

Vroom, who travelled to the south of Europe to become

qualified as a painter in oils but repeatedly earned his

living while pursuing his studies by serving as a painter

of pottery ; working in Seville for an Italian potter and,

later on, at a majolica factory in Venice. By such

interchanges the art and craftsmanship were both im-

proved, for the Dutchman sharpened himself on the

more fiery metal of the South ; so that, when he turned

in earnest to the reproduction of Oriental designs,

borrowed from the fashionable porcelain of the Far

East, he was so well equipped that he was able to take

full advantage of the lessons taught by the greatest of

2 B I
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all decorative artists. How fully the lesson was learnt

has been dtmonstrated again and again, as when, on

dose examination, among a set of (Chinese vases used

for the adornment of a mantel-shelf one will l)c found

to Ix; a Delft-ware copy of a broken original.

The most famous of the Dutch potters and pottery-

painters, such as De Keizer, Pijnucker and Frijtom of

the seventeenth century and Van ICcnhoorn and Fictoor,

who were at work early in the eighteenth century, as

well as the later painters like Hoppesteyn and Adrien

Pijnacker, are fully dealt with and the characteristic

details of handling or treatment by which their work

may be distinguished are clearly explained. Valuable

and interesting as the work is, it is more than a little

disconcerting to find the author indulging in such an

unwarrantable statement as is contained in the last

paragraph, where she states that when the Stafford-

shire earthenware of Wedgwood and his compeers dis-

placed the tin-enamelled wares by their fine and

eminently serviceable qualities, " The wares which had

been the pride of Holland, possessing in their soft,

pleasant enamel and cheerful, harmonious colouring a

charm unequalled even by Chinese porcelain, went

under before the output of an industry to which Dutch

craftsmen had given its start." One is inclined to rub

one's eyes and wonder if the words flow from some

ultra-patriotic writer who, not content with the assured

position always accorded to the wares of her native

country, must needs exalt them above their proper

place by challenging the finest pottery known among

men. William Burton.

A Lover of Mountains.

Below the Snow Line. By Douglas W. Freshfield.

Pp. viii + 270. (London : Constable and Co., Ltd.,

1923.) 185. net

MR. FRESHFIELD has been, as he tells us, " as

much a traveller as a climber," and he offers

these " selections from old records of travel " in the

hope that they may " convey to a few kindred spirits

suggestions of alternative playgrounds near and far

off, accessible at times when the High Alps are practi-

cally closed." But neither the title of the book nor

the innuendo of these sentences must be taken literally.

They do no justice to the scope of Mr. Freshfield 's

journeys, to the amount of true exploration involved, or

the depth of the author's knowledge of mountains and

mountain ranges, or his great love for mountain travel.

After all, they " half reveal and half conceal the soul

within," Perhaps the title was a mere chance re-

percussion from that of Mr. Clinton Dent's " Above the

Snow Line." It serves at least to prove that to the

true mountaineer all things fall to be considered in

relation to the snow line. The lower slopes have no
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absolute value, save as they lead to the hi^aa, or. i;

they have the misfortune to be so situated ge(^raphi<

ally as to have no higher slopes, they are to be con

sidered as opening a prospect of the great hills, or, i:

even this be denied, as illustrating them in rcminiscen(

«

There is indeed more in it than that. Mr. Freshficlfi

is in grain a traveller ; and, though we can s<

conceive of him as travelling without a mouni i

a goal or as a Imckground, his interest in mountain

does not consist solely in getting up and down them.

He has, it is true, been engaged in doing so for a

period that includes almost the whole of the historj- <>i

modem mountaineering. Mr. Alfred Wills ascended

the Wetterhom in 1854. Mr. Freshfield published

"Thonon to Trent" in 1865. A great many thin^-

have happened since then. Trent has changed both its

nationality and its name, and a whole system of Alpine

theory and technique has been evolved. But during

all that time Mr. Freshfield has continued to find

pleasure on one side of the snow line or another, and

to delight those who take the same pleasure by telling

them, on occasions all too rare, what he found there

and why he liked it. How many summits must his

foot have trodden ? How many mountain valleys must

he have known ?

" Conturbabimus ilia, ne sciamus,

Aut ne quis malus invidere jXKsit,

Cum tantum sciat esse. ..."

Mr, Freshfield brings to his task of communicating

his pleasure to others qualities more valuable than

mere experience. He has an ironic wit, wide reading,

and a retentive memor\', and he has always written

as a scholar and a man of taste. The hardships and

discomforts of mountaineering are easier to bear when

encountered with a certain rough jocularity. But that

which cheers on the hillside is often intensely depressing

in the study, and the stock Alpine joke, preserved like

a fly in amber in the pages of the Alpine periodicals,

has a shrunken and almost repulsive appearance.

Mr. Freshfield does not disdain to jest. But he is too

witty to be facetious.

Mr. Freshfield will always be associated, in particular,

with those Italian Alps which he made his own in

the years before 1875 and to which he allured his

countrymen by the volume published in that year.

That charming book must have sent so many people

to the district of which it treats that it is difficult to

think of Mr. Freshfield without Val Maggia, or of Val

Maggia without Mr. Freshfield. This book cannot

hope to make so wide an appeal. It does not happen

to every lover of the mountains to have the time to

visit Japan or the Mountains of the Moon or the Kabyle

Highlands, Not all of us, even if we had time,

have the capacity for enduring heat which enables
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Mr. Freshfield to take a midsummer holiday in Corsica.

Still, here is a fine feast for all who like to commune

in spirit with a fellow-lover of the hills. The papers

entitled " Behind the Bemina " (Val Malinco, Val

Masino, and Val Codera) and " The Bergamasque

Alps " are a sequel to " The Italian Alps/' and in

revisiting these enchanted glens the author recaptures

and reproduces the charm of " that large utterance of

the earlier gods." The Maritimes and the Gran Sasso

are exactly the setting for him, and wherever Mr,

Freshfield goes he takes with him the classic writers

who have fed his imagination and formed his style.

It gives a certain pleasure to catch him out in a mis-

quotation, and that from Milton, a common mis-

quotation from whom dogs Mr. Freshfield's name.

It will be found on page 46.

Expositions of Atomic Physics.

(i) Recent Developtnents in Atomic Theory. By Prof.

Leo Graetz. Translated by Dr. Guy Barr. Pp.

xi + 174. (London: Methuen and Co., Ltd., 1923.)

95. net.

(2) The New Physics : Lectures for Laymen and Others.

By Prof. Arthur Haas. Authorised Translation by

Dr. Robert W. Lawson. Pp. xi+165. (London:

Methuen and Co., Ltd., 1923.) 65. net.

(3) The A B C of Atoms. By Bertrand Russell. Pp.

175. (London : Kegan Paul and Co., Ltd. ; New
York : E. P. Dutton and Co., 1923.) 45. Gd. net.

(4) Modern Electrical Theory. By Dr. Norman Robert

Campbell. Supplementary Chapters. Chapter 17 :

The Structure of the Atom. (Cambridge Physical

Series.) Pp. x+i6i. (Cambridge: At the Uni-

versity Press, 1923.) 10s. net.

THE theory of atomic structure has, during the

past few years, reached a stage of sufficient

success and stability for it to be possible to describe

many of its features in a simple manner. There is a

general agreement as to the validity of certain funda-

mental conceptions, such as the nuclear structure, the

interpretation of isotopes, and the general functions of

the outer electrons, while, to turn to more delicate

points, the quantum theory and the wave theory of

radiation, like an ill-assorted couple of individually

worthy people, have learnt to live together in peace by

a tacit agreement not to insist too much on each other's

faults, so that it is possible for their friends to ignore

their essential incompatibility. In short, the times

seem propitious for popular summaries of recent

advances in molecular physics, and a large number of

such books, appealing to various circles of readers, have

recently appeared, some of wliich are now before us.

(i)^England is traditionally successful in the writing

of simple scientific expositions for general reading, so
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that it is the more astonishing that two of these books

should be translations from the German, and that these

two should be but representatives of a large number

of such translations not of works, like Sommerfeld's

celebrated treatise, distinguished by great learning and

great industry, but of ordinary lectures and essays

peculiar for neither novelty of matter nor elegance of

exposition. It is difficult, for example, to find any

compelling reason for the appearance of Prof. Graetz's

book in English dress. This summary of recent atomic

theory was written while the War was still in progress

(in fact, part of it is based on lectures delivered in

territory occupied by the Germans), and, while it has

been revised by the insertion of new matter, im-

perfectly incorporated with the old, the last revision

was nearly two years ago. In consequence, the book

is seriously behind the times. To take one example

only : it is stated, in what purports to be an exposition

of Bohr's views, that the electrons are arranged in

concentric rings, each ring containing a number of

electrons, the model for neutral helium, in particular,

being figured with two electrons at opposite ends of the

diameter.

Apart from being out-of-date, the book is vitiated

by a deplorable looseness of expression which is very

liable to mislead the general reader for whom it is in-

tended. We are told that radium emanation loses its

activity, " unlike radium, thorium, etc., which keep

their activity for ever "
; that for reflection to take place,

X-rays must fall on the crystal at practically grazing

incidence ; that the nuclear charge determines the

ordinal number in the periodic system, " and therefore

determines also its atomic weight." The account of

positive rays is bad. In short, the author does not seem

to be sufficiently familiar with his material. Altogether,

the book is superfluous, and it is a pity that such praise-

worthy production in the matter of paper and print as

it enjoys should not be devoted to a better object.

(2) The book of Prof. Haas's is a better perform-

ance, but is scarcely what it is implied to be, a book

for laymen. In a hundred and fifty small pages, the

author runs quickly through the electromagnetic theory,

the kinetic theory of gases, the electron theory, the

quantum theory, recent work on the structure of the

atom, and the theory of relativity. It is scarcely

necessary, in the face of this programme, to labour the

fact that the treatment is far too laconic to be of use to

any one with but little foreknowledge of the subjects

handled. The language is simple enough, but such

features of modem physics as the conception of a black

body, the gyromagnetic effect, the quantum of action,

and so on, cannot be clearly explained in single para-

graphs by the mere device of omitting mathematical

symbols.
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The book gives a good summary of those branches

of knowledge which it handles, a summary which can

l>c read with profit by young students who want to get

A general view of what they are learning : it is more

like an index than an exposition. Many will differ

from tlic translator, who has otherwise jjcrformcd his

task well, over his decision to express the extreme

numl)ers. usually written in index notation, in words,

such as a " (|uadrillionth part of i^ grams," or " 800

billion per second." It is true that he gives a table

of this notation in his introduction, but the scheme

is of doubtful advantage.

(3) Now Mr. Ikrtrand Russell has succeeded in

writing a book on the atom which is really accessible to

the general reader. He uses a simple and lively style,

which does not disdain to find in the flea '.' which crawls

for a while and then hops " an image of the motion of

the electron in the Bohr atom. His book is very read-

able, and gives what is in the main a very good account

of the fundamental features of modem atomic theory.

Unfortunately, Mr. Russell's unfamiliarity with the

practical side of physics has led him into some extra-

ordinary statements, such as that a spectrum which is

" a continuous band of colours, like a rainbow/' is

called a band spectrum, or that fluorescence is " the

subsequent emission of light of exactly the same

frequency as that which has been absorbed," or that,

" broadly speaking, there are three lines, the K, L, and

M lines, which make up the X-ray spectra." The

author makes an attempt, which seems a little too

ambitious, to expound Hamiltonian mechanics without

symbols. He has, obviously, written mainly under the

influence of Sommerfeld's book : to have rendered some

of the main lines of thought in that book comprehensible

to a wide circle of readers is no mean feat.

(4) Dr. Norman Campbell appeals to a different circle,

that of students who are specialists in physics. He
continues the task of bringing parts of his " Modem
Electrical Theory " up-to-date by means of monographs

which he calls chapters. The book before us shows some

of the valuable qualities which physicists have learnt

to associate with its prolific author, whose impulsive

claim and vivacious enthusiasm in the cause of progress

find frequent expression in such a passage as :

" If we are hidebound by tradition, let us by all means
stick to Amperean and Maxwellian theory, reject as a

pernicious heresy, unsanctioned by the Fathers of the

Church, all modem theory of spectra ; let us retire as

hermits to the desert of ignorance and refuse to have

iuiy dealings with the wicked, bustling world of modem
science. If, on the other hand, we believe that progress

in science is not impossible, and that the age of discovery

did not end abruptly in 1870, let us be confident in our

beliefs, and attribute to genius in our own time an
authority no less and no greater than that of our
intellectual forbears."
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It is regrettable that this spontaneity of utteran< <

seems to be allied to a breathless haste which has IkI

to the omission of all mention of important pieces 01

work, and a certain carelessness which impairs mui !i

that has been written. It is, no doubt, outside the

design of the Ixxjk to devote attention to the methods

of experiment by which the knowledge has been won.

but, even so, it seems questionable to say of the p
*

"

rays that they " are never homogeneous in vti

and so to ignore all Dempster's work. It is scarce!

>

fair to Aston to say that he merely " re-designed

Thomson's apparatus." It is strange to refer in detail

to the discrepancy' between the Bohr and the Weiss

magneton, and to say nothing of Pauli's theor\' or of

the work of Gerlach and Stem. Nobody is more

impressed with the advisability of correctness in

dimensions than Dr. Campbell, and yet he gives A. a

unit of action, in ergs on page ix, whDe according to

his equations on page 82 and elsewhere it is erg cm. !

The notation is at variance with that of chapter xv., and

is not consistent in the book itself. The index is futile.

Unfortunately these faults are but typical : it would

be a distasteful task, but an easy one, to extend the list.

Maturer reflection would, it seems certain, have led Dr.

Campbell not only to introduce certain modifications in

his exposition, but also to cancel his abuse of Sir William

Ramsay, which serves no good purpose. The con-

clusion is irresistible that the author could have written

a very much better book if he had only been willing

to take more trouble and more time over it.

E, N. DA C. Andrade.

Our Bookshelf.

Electrical Engineering Practice : a Fractteal Tnu..^. ,.

Electrical, Civil, and Mechanical Engineers, with many
Tables and Illustrations. By J. W. Meares and R. E.

Neale. Fourth edition, rewritten and enlarged. In

2 vols. Vol. I. Pp. x + 584. (London : Chapman
and Hall, Ltd., 1923.) 255. net.

In the new edition of Meare's and Neale's '' Electrical

Engineering Practice," the scope of the work has been

widened and the matter has been suitably rearranged.

The book is thoroughly up-to-date and reflects clearly

the present state of the industrial knowledge of elec-

trical engineering in Great Britain. The authors are a
little hampered at times by having to keep closely to

the specifications and nomenclature definitions of

the British Engineering Standards Association (the

B.E.S.A.), the Wiring Rules of the Institution of

Electrical Engineers, and the recommendations of the

Intemational Electrical Commission. The B.E.S.A.

has always many committees sitting revising specifica-
|

tions for materials, machines and apparatus and deal-

ing also with nomenclature and s\-mbols. As these

specifications are issued periodically it is not easy for

authors to keep pace with them. The committees are

not necessarily bound by their pre\-ious decisions. For
example, the older generation of electricians recom-
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mended that " continuous current " and " virtual

value " should be used instead of " direct current " and
" effective value." The younger generation has simply

reversed these decisions. Our sympathies are with

the authors who strive to model their nomenclature on
the very latest recommendations, and find later that

changes have been made. The constant strivings

of electrical engineers after standardisation in specifi-

cations have done much to stabilise the industry'.

The authors in many places where there is doubt give

the variants, as, for example, effective virtual and root

mean square (R.M.S.), ground and earth, and several

other synonyms. They measure both magnetic in-

duction B and magnetic force H in the same unit,

namely, the gauss, which is defined to be one line of

magnetic flux per square centimetre.

From the teacher's point of view, however, this leads

to hopeless difficulties. We can recommend this book
to those engineers who have a sound knowledge of

theory and want to know the latest practical problems
which the engineer has to solve.

Geologic Structures. By Bailey Willis. Pp. xi + 295.

(New York and London : McGraw-Hill Book Co.

Inc., 1923.) 175. dd.

This book is essentially different from James Geikie's
" Structural and Field Geology," which makes its

appeal through its fine presentation of rocks as they
actually appear on bare surfaces of the crust. The two
works may well stand side by side. Prof. Bailey Willis

concerns himself here with the mechanics of rock-

displacement and rock-folding, and illustrates these by
photographs of his series of models made to illustrate

the structure of the Appalachians. He uses mixtures

of wax, plaster, and turpentine, producing strata that

yield very variously to mechanical stress. The defor-

mation of an incompetent series under load provides

material that returns, as it were, into the core of a
rising arch formed by competent strata that can lift a
load when laterally compressed, or into the core of a
sy-ncline when the competent series lies below them
and is bent downwards, displacing matter in the

depths (p. 148), Hence we have highly crumpled series

between strata of more simple curvature. The shear-

ing of materials in sediments as well as in schists, so

that new parting-planes are set up, accompanied by
thinning and elongation of the mass, is frequently

brought before us in this stimulating volume. More-

over, we never lose sight of the tridimensional character

of the structures described. There is a valuable chapter

on field-methods, in which the author remarks (p. 28)

that " the explorer should have the pluck of an
American and the self-respect of a Chinese." The book
provides geologists with very pleasant reading.

G. A. J. C
Differential Equations. By Prof. H. B. Phillips.

Pp. vi + 78. (New York : J. Wiley and Sons, Inc.

;

London : Chapman and Hall, Ltd., 1922.) 65. 6d.

net.

Dr. Phillips's little book is not a treatise on differential

equations in the ordinary sense. He does not deal

with any but the most elementary equations, and
his aim is purely utilitarian, namely, to provide
" thorough drill in the solution of problems in which
the student sets up and integrates his own differential
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equation." There are a very large number of problems,

with some worked out in the text. The problems are

from all branches of applied mathematics,, physics,

physical chemistry, etc. We can certainly advise

students of these subjects to become acquainted with

the easier types of differential equations through

the agency of Dr. Phillips's attractive and readable

book.

A few criticisms of detail may perhaps be allowed.

In the example on p. 6 the minus sign should be used

at once in the form dRldt= —kK, instead of leaving

the negative in the form of an incidental result of the

calculation. On p. 25 something should be said about

the geometrical properties of homogeneous equations

of the first order. The definition of phase angle on

p. 66 is incorrect. There are also a number of mistakes

and misprints. S. B.

An Introduction to the Study of the Compounds of Carbon,

or Organic Chemistry. By Ira Remsen. Revised

and enlarged with the collaboration of the author

by Prof. W. R. Omdorff. (Macmillan's Manuals
for Students.) Pp. xii + 567. (London: Macmillan
and Co., Ltd., 1923.) 10s. net.

Remsen's text-book has for many years been regarded

as perhaps the best introduction to organic chemistry.

It is extremely well written and not obscured by tedious

details, and is well within the student's capacity.

Theory is kept within bounds, and one feels that to

the author, at any rate, organic substances are not

chalk marks on blackboards. In the new edition the

essential character of the book is preserved, but by
omitting illustrations and directions for experiments,

it has been found possible to bring the text thoroughly

up-to-date and to include some rather more advanced
material. Very little calling for criticism can be

found, but it is suggested that the theory of esterifica-

tion on p. 67 is unsound, and that ethylene is not

most conveniently prepared from the dibromide (p.

276) : Newth's method is not even mentioned. Again,

on p. 282, some account should have been taken of

Chattaway's work. Apart from such trifles, the book
is clear, up-to-date, and accurate, as well as readable.

Tracks of British Birds. Edited by H. Mortimer
Batten. Life size. Printed on cloth chart, 20 in.

by 30 in. (Edinburgh and London : W. and A. K.

Johnston, Ltd., 1923.) /[s. net.

This forms a companion chart to " Tracks of British

Animals," already noticed in these columns, and follows

the same general lines. Four categories of birds are

represented, namely, swamp birds, ground birds, perch-

ing birds, and birds of the seashore, each with about
ten examples. The tracks are reproduced life-size, and
a few brief explanatory notes on the general subject

are given at the foot of the chart. Organisations such

as Boy Scouts and Girl Guides, in which instruction in

the craft of the country side occupies a good deal of

attention, will find this chart invaluable, and it will be

welcomed by teachers of Nature Study in schools as a

most useful aid to the teaching and cultivation of

powers of observation. The use of the word mavis as

the common name of the song-thrush is, we believe,

only general north of the Tweed, and we suggest the

addition of the latter name for the benefit of those

wlio are not familiar with the Scotch term.
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Letters to the Editor.

[ Tkt Editor does not hold hintsfIf rfsponsible for
opinions expressed by his correspondents. Neither

can he undertake to return^ nor to correspond with

the writers of rejected manuscripts intended for
this or any other part of Nature. No notice is

taken ofanonymous communications^^

Hydrone and Water : Thunderstorms and
Globe Llithtnlnit.

Prok. Armstrong (Nature, Dec. 8. p. 827)
humorously appeals to me and other physicists to

rush in and immerse ourselves in his aqueous diffi-

culties, where apparently he hesitates to tread. Had
FitzGeralcl been alive he might have been a willing

victim, for he was always ready to apprehend the
difficulties of others and often illuminated them by a
flash of genius.

I^of. Annstrong sometimes seems more at home in

an atmosphere likely to generate heat, than in the
placid evolution of electricity or light ; but in this

instance he really does seem to want a question
answered, though he does not put it very clearly. If

he wishes us to enter a complex molecular assemblage,

like hydrone, we may soon get out of our depth ; ifor

we know that he despises HjO, and even H2O is not
as clearly apprehensible as we should like, in terms of

atomic structure. A molecule as big as a fist would
in some respects be advantageous. But what has
that to do with electrical manifestations ?

If we reply to Prof. Armstrong's apparent question
in terms of elementary electricity, we shall be told

—

no doubt with perfect truth—that chemists knew all

that before. Still, I will run the risk of a few plati-

tudes. Dr. G. C. Simpson and I have both answered,
publicl)' or privately, about the effect of aggregating
small charged spheres into large ones, or vice versa

;

so to this I will only add that I am more disposed
than is Dr. Simpson to attribute a great deal of atmo-
spheric electricity to the influence of an outside source,
namely, the sun. But Prof. Armstrong says that his

point is more fundamental than that. He harps upon
the need for electrodes, and constantly uses the term
" circuit." I suggest that he rather over-emphasises
these things. Electrodes are only necessary if the
separated charges are to be conveyed to a distance
by conduction : but they can travel by convection,
and electrical separation can occur by displacement.
Electrodes are needed for a galvanometer, not for a
gold-leaf electroscope.

Examples.—A crystal of tourmaline warmed or
cooled will exhibit opposite electrifications at its two
ends, and if the crystal could be broken they would
be separated. Pressure applied to other crystals
shows a similar effect. Any conductor properly
broken in an electric field will separate the electricities,

just as silk rubbed on glass will exhibit electric
separation when pulled apart. The same sort of
thing Dr. Simpson expects in broken water drops.
And certainly Armstrongs (both of the name) well
know that drops of pure water propelled through a
suitable nozzle will emerge electrified. In none of
these cases are there electrodes, or any obvious
circuit, and yet electric energy is displayed!

In a sense, it is true, there must always be a
circuit of some kind. Electricity behaves rather Uke
an incompressible fluid of which space is completely
full. We cannot generate electricity ; we can only
separate or decompose and move apart the opposite
kinds. But the circuit may be completed by in-
sulated displacement, as well as by conduction.
The position is a little complicated by the singular

and surprising fact that positive^electricity is more
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closely identifiable with matter than tlv

variety,—a prevision of which fact was
sraspcd by lienjamin Pranklin long ago. ihi

difference in massiveness between the two kr
electricity enables electrical separation to go en '

vacuo, and seems to me likely to be responsible for

much of the energy of electrical separat- '

qucntly displayed in the earth's atmoi>|<

played most obviously when the nu^^..

separated entities come together again.

But what has all this to do with hydroi,

water ? Prof. Armstrong will not fail to I

probably contemn, my caution in keeping ;;<i

dry.
But now to be incautious. If Prof. Armstrong has

qualms about supposing that rearrangements or

combinations of H,0 in a hydrone molecule can
effect electrical separation, I think those qualms are
judicious ; it would be too much like .seeking a
generation of one kind of electricity only. At the
same time, if any cause can be assigned which would
separate the opposite electricities of matter into
different regions of a globe, an enormous amount of

energy would be displayed, sufficient for baJl-Ught-

ning. The quantities dealt with are prodigious. But
where is such cause to be found ? Could the
opposite charges be centrifugalised apart ? Could
they, in rushing together, form a cyclone which
would keep them from collapsing together for a
time ? The speed required, to maintain a shell of

protons round a nuclear group of electrons, like a
sort of inverted large-scale atom, is not unreasonable.
A spherical vortex has been worked out by Prof.

W. M. Hicks ; what does he think of the suggestion ?

I have no wish to enter the lists against the high
meteorological authority of Dr. Simpson, but I do
not feel that the last word has been said about the
electrical energy of thunderstorms. Nor do I suppose
that the last word has been said about what constitutes

a chemical molecule, nor yet about hydrone.
Oliver Lodge.

Salisbury, December 9.

Industrial Research Associations.

I HAVE read with much interest the article entitled
" Industrial Science " appearing in Nature of De-
cember I, and 1 would beg to thank you for pointing
out that the scheme of the Department of Scientific

and Industrial Research for the estabhshment of
Research Associations has not had a fair chance.
Few could have foreseen the difficulties which it has
encountered, and still fewer could realise what these

actually are unless engaged in industrial op>erations.

As a firm believer in the ultimate success of the
co-operation of science w'ith industry, and as one who
has followed closely the initial stages of one of the
largest of the Research Associations, I should like

to add that I am convinced that the scheme in-

augurated by the Department is fundamentally a
good one, and in my opinion is hkely-to have a very
far-reaching effect, in helping our industries to face

with confidence the unusual difficulties of the present

situation, due no doubt in large measure to the lack
of appreciation in the past of the value of science to
industrj\

I am aware that there are many who do not
believe in the value of Research Associations, and
that recently it was suggested in another journal that
the " least direct way of helping industry by
science is the quickest : stimulate research at exist-

ing institutions," etc. I appreciate most thoroughly
the research work that is being done in the universities

and similar institutions, and I am in reality most
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anxious to secure the help and co-operation of these

institutions, but the above suggestion, in my opinion,

omits several important considerations. For example,

commercial men are not very often in a position to

appreciate when the difficulties of an industrial pro-

cess are suitable problems for scientific research, and

as a consequence many problems which should be

referred to the universities for scientific help might

fail to be so treated. Again, considerable knowledge

both of textile processes and of the appropriate

ciences is often necessary even to diagnose the cause

»f a defect, the solution generally requiring the co-

operative efforts of the textile expert, the chemist, the

physicist, and the botanist. Such qualities could

sca'rcely be found combined in either the university

professor or the industrialist.

Even assuming that these difficulties have been
surmounted and the university professor is trying to

solve an industrial problem, it seems that the writer

of the above quotation has scarcely realised the

amount of time which the university professor would
have to spend in learning the conditions in which his

new discoveries would have to be applied, without
which information his researches, though they might
be very fruitful in the accomplishment of scientific

fact, would in all probability be of no real value to

the industry. If, on the other hand, the university

professor devoted the necessary time and thought to

the solution of the industrial problems submitted to

him, he might find himself with little or no time

to devote to his professorial duties.

For such reasons, and from nearly four years' ex-

perience, I am satisfied that efficient co-operation

between science and industry can be obtained by
means of Research Associations, where highly trained

scientific men will have daily intercourse with the

industry, either as a whole or with the particular

section of it connected with the special research

problems they have in hand. In these circumstances
such men may not only overcome difficulties as they
arise, but, what is far more important, they will also

certainly point out new lines of advance. I believe

indeed that Research Associations will establish a
necessary link between the universities and industry,

and will be the means of stimulating the industries to

take advantage of the opportunities provided.
Kenneth Lee,

Chairman.
The British Cotton Industry

Research Association,
Manchester, December 4.

Experiments on Alytes and Giona.

Those who have followed this discussion may be
interested in its subsequent course. I lately received
the following letter, undated, from Dr. H. Przibram,
director of the Versuchsanstalt, to which I have made
the reply subjoined. W. Bateson.
December 2.

Vienna. XIII./7,
Hietzinger Hauptstr. 122.

My dear Professor Bateson,
Having read your offer about Kammerer's Alytes

in Nature, No. 281 1, my proposal is this : that you
may carry out your previous intention of coming to
Vienna yourself. I would gladly renew my invitation
to you to spend some time at my house. Thus you
would be given ample opportunity to examine the
specimen without risk of its loss. It was mainly my
wish to satisfy you that made me consent to Kam-
mcrer taking the specimen to England. I am sorry
you have not availed yourself of this opportunity,
but I could scarcely take the responsibility of entrust-

ing the unique sample to anybody else (I had in fact

declined to do so on a previous occasion, as Mr.

Boulenger will affirm).

It is not probable that I shall be away from Vienna
at any time before the middle of April next. At any
rate, please write beforehand, when you intend

coming. It would indeed be a great pleasure to see

you with us.

In case you have noticed Mr. Munro Fox's letter

in Nature, No. 2818, on Ciona, I would like to direct

your attention to the fact that the discovery of its

siphons lengthening with repeated removal was not

made first by Kammerer. It was known so long ago

as 1897 by Mingazzini's experiments, which were, in

their turn, based on a previous observation of our

friend in common, Jacques Loeb, as he mentioned to

me in 1907 during my stay in California. So I do not

see how Mr. Fox's inability to reproduce the experi-

ment allows him to deny Kammerer's success with

the first generation.

Believe me, dear Professor Bateson, most sincerely,

your old friend, Hans Przibram.

If you think it desirable that my answer may be
known in public, I would be glad if you would send

this letter as it is to the editor of Nature for

publication.
December 2, 1923.

Dear Dr. Przibram,
I was not without misgiving that difficulties might

be raised. For that reason I offered a sum, 25/.,

calculated to cover the railway fare, 10/., of a special

messenger, with a sufficient margin. I understand
the obstacle is not financial, or I would gladly now
double my offer.

Thank you for a most kind invitation. It would
be delightful to see you all in Vienna once more, which
I was prevented from doing last year. Some day I

certainly hope to come, if only to look at the new
marvels of the Versuchsanstalt. But as regards Dr.
Kammerer's Alytes, which as it still seems to me
ought to be the most convincing exhibit of all, I

doubt the value of such a journey. If I were to

come, and—as it might happen—return with scepti-

cism unabated, could I do more than add one to the
number of those who already have seen and yet have
not believed ?

In my last letter I explained how I missed making
a proper examination here. Reports had varied, and
I drew the inference that the nature of the black
marks must be mainly a question of interpretation.

Not until I saw the toad at the Linnean meeting, with
the unexpected and misplaced development on the
palm of the hand, did I discover that there was any-
thing so positive to examine. As I thought over the
incident it struck me as extraordinary that this, the
real peculiarity of the specimen—which, indeed, it

was set up to display—had never been mentioned by
Dr. Kammerer. He left England immediately after

the meeting. I might, no doubt, have been a little

quicker, but in amends, and in the hope of bringing

the matter to a definite issue, I made the offer, not an
unfair one, which you have declined.—Yours truly,

W. Bateson.

Colour Vision and Colour Vision Theories.

In a recent letter to Nature (September 29, p. 473)
Dr. Edridge-Green has condemnecf the colour theory
of Young and Helmholtz by the sweeping statement

:

" There is no fact that directly supports the trichrom-
atic theory." It is scarcely credible that such men
of science as Young, Helmholtz, Maxwell, and Abney
could have deliberately adopted a theory of colour
vision with tuiibing at all to commend it.
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Dr. Edridge-Green fu

written several papers '

theory, l>iit impiic- '

many winch thouKli

atic theory are foun
strongly adverse to
support the theory, but mh 1

have
iiiatic

:
( iijUuilcd among
pport the trichrom-

iimnation to give facta

!s true that my papers
ufercnce that they were

written for that purpose is incorrect. The papers are
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indicate it to be. I find a transition point, or, as it

now seems better to term it, an equilibrium point or
colour, corresponding to each of the intersections of the
sensation curves. These facts are experimental, and
certainly support the trichromatic theory in the most
detailed and explicit manner. Indeed it was the
occurrence of these complex intersections of the
trichromatic sensation curves that enabled me to
predict and later to discover these equilibrium colours.
The difficulty that Dr. Edridge-Green quotes from

my paper regarding vision in the green has now been
removed by further investigations which are described
in a paper, " On Reflex Visual Sensations," recently
published in the Journal of the Optical Society of
America, August 1923. The solution is remarkably
concordant with Prof. Peddie's conclusion contained
in his recent book, which had not been published when
that paper was written, and also in his letter in
Nature of October 27, p. 621, that in the visual
process we have a double set of three variables, one
of which arises from the internal action of the visual
apparatus. This conclusion to which Prof. Peddie
has come, from the interpretation of many phenomena
of colour vision, accords with my own experiments on
reflex sensations, though I would express it as a set of
three variables acted upon by two separate and
opposite stimulations, direct and reflex, the former
acting to fatigue or depress the sensations, and the
latter to enhance them. The double stimulation of
the three sensations seems to be the necessary funda-
mental connecting principle in colour vision. By its

employment many facts which were admittedly
difticult to reconcile with the trichromatic theory are
now seen to be completely in harmony with it.

By the discovery of reflex visual action upon the
colour sensations it now seems possible legitimately
and confidently to establish the trichromatic theory
of colour vision upon the broad physiological founda-
tions so securely laid bv the researches of Sir Charles
Sherrington.

"

Frank Allen.
Department of Physics, .

University of Manitoba,
Winnipeg, Canada.
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work is therefore that minutliesis due to one colour
does not alter the luminosity of another colour to a
degree differing appreciably from that in which it is

altered itself. In other words, the change in sensi-

tivity to brightness occasioned by stimulation of the
retina is independent of the wave-length constitutions

of the minuthetic and of the reacting lights. This
seems to imply that tlie Itiininosity function is not
essentially linked with the color or chromatic function
and stands in contradiction to the views of Abney,
Ives, and others who treat luminosity as the sum of the
primai-y colour values of any stimulus. The present
results appear also to conflict with experimental data
along similar lines published by Abney and by Burch,
so that further study of the problem would seem to

be required on a larger number of subjects."

These results are in a complete agreement with
those of Prof. A. W. Porter and myself. (See Pro-
ceedings Royal Society, 191 2, and the " Physiology of

Vision," page 248.) Prof. Peddie's explanations are

not explanations on the trichromatic theoiA' : in the
first he introduces a fact which can only be explained
on my theory ; in the second and third he gives no
explanation. The positive after-image of red dis-

appears before that for green, therefore on the trichro-

matic theory, if yellow be compounded of red and
green, red having disappeared, the p>ositive after-

image of yellow should change to green, which •> '

not. F. W. Edridge-Gk
London, December 8.
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The Optical Spectrum of Hafnium.

In a letter to X-mtre of October 27, p. 618. in

which we gave a complete list of the lines belonging
to the hafnium spectrum between 2300 and 3300
A.U., we announced a detailed examination of the

remaining part of the spectrum which can be obtained
photographically. The result of this examination
will be found in a paper, now in the press, which will

appear shortly in the Math. Phys. Proceedings of

the Royal Danish Academy. This paper contains
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a list of all the hafnium lines (about 800) found
between 7300 and 2300 A.U., together with a detailed

discussion of our methods and results. In the mean-
time we give here a list of the strongest lines in the

region between 7300 and 3500 A.U. Some of these

lines (denoted in the table with an asterisk) have
already been published at the Gothenburg meeting
of Scandinavian Naturalists, where, on July 13, we
presented a list of some 20 characteristic hafnium
lines between 4500 and 3500 A.U.
The spectra were produced as described in earlier

letters to Nature. In the table the lines are given

to o-oi A.U. in international A.U. in air, but- the

errors may amount to about 0-05 A.U. In the

region of the longest wave-lengths, where the accuracy
is less, we give the values to o-i A.U. The intensity

IS given both for arc and spark spectra in the usual
scale (i to 6). For the longest wave-lengths our
spark spectra were not strong enough to permit
us to give spark intensities, and above 5100 A.U.
the spark intensities are only of relative value and
can be compared directly neither with the corre-

sponding arc intensities nor with the spark intensities

of the shorter waves.

\
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On one occasion when developing a photographic
})late at the Observatory I received a slight shock
rom a lightning discharge nearby, or more probably
from an induced charge in the lead lining of the
developing table. Since then I have hesitated to

go up to the Observatory during thunderstorms,
and have been accustomed to look out for the " all

dear " signal which these mammato-cumulus clouds
give us.

Another remarkable fact connected with local

thunderstorms at Kodaikanal, and probably else-

where, is the curious roaring soun<l emanating from
the cloud before a storm begins. At first 1 con-
sidered this was due to heavy rain approaching, but
concluded that this could not be so. The situation

at Kodaikanal is such that one may find oneself very
near to a cloud mass rising over the steep sides of

the mountains, and the sound always appears to

come from the cloud itself, and not from the ground
or from trees. Possibly Dr. Simpson can explain
this ; he would probably have heard it at Simla.

J. EVERSHED.
Ewhurst, Surrey,
November 25.

Consumption of Fish by Porpoises.

In the course of our cruises, we have often har-
pooned porpoises of various species, and occasionally
mvestigatecl the contents of the stomach. Some-
times the stomach was found to be empty, but in

most cases it contained remains of fish, though
these were, as a rule, so decomposed by the digest-

ive fluids that identification was impossible. Now
and again, however, it could be done. In the
vicinity of the Continental Slope, for example, west
of the English Channel, where porpoises are nearly
always found in abundance, we found great bundles
of the pelagic pipe-fish, Entelurus (squoreus L., in

the stomachs of porpoises taken. But as a rule,

the porpoise evidently prefers fish of somewhat
more fleshy build than the pipe-fish.

The present note is occasioned by the recent pre-

liminary investigation of a sample from one of the
cruises of the Thor. On June 24, 1910, being then
off the south coast of Spain, in the Mediterranean
(between 36° 10' N., 4° 42' W., and 36° 19' N.,
4° 0-6' W.), we harp>ooned a female specimen of the
common long-nosed porpoise {Delphinus delphis L.).

The stomach contents consisted of fish-residue :

more or less dissolved soft parts, crumbling back-
bones, otoliths, and eye-lenses. I noted that most of
the fish-bones were green, but no identification was
attempted. The most interesting feature was the
great number of otoliths, or ear-bones, of fish. When
these were sorted out and counted, there were no
fewer than 15,191 of different sizes, though mostly
small. Several species were represented, about five

;

but, owing to lack of material for comparison, I can-
not give any further determination at present.
Some are presumably those of Scomberesox, clupeoids
and scomberoids, possibly also scopelids.
The sample is interesting, inasmuch as it gives

some slight idea of the p>orpoise's enormous con-
sumption of fish : in the stomach of this one specimen
we found remains of no fewer than 7596 fish. How
long the porpoise took to collect the whole 7596
it is impossible to say, since we do not know how
long the otoliths remain in the stomach before being
dissolved or passed out. The fact that otoliths are
not always found in the stomachs of porpoises seems
rather to suggest that they do not remain there
very long.

JoHs. Schmidt.
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Crystallisation of Cementite in Steel.

With reference to the particularly interest m;
article by H. C. H. C, in Natuke of November 1;

p. 728, might I mention the following amongst matI^
other examples which have come under my notw
illustrating the tendency of cementite to form c:
walls or a network under con<Iitions where the occu-
rence of poarlilc is more commonly anticipate<l ' I

Fi(j. I.—Cementite uetwork in mild ktr

dead mild steels the occurrence of cementite m either
network or comparatively massive formation has been
recognised by a number of investigators. Fig. i

illustrates an exceptional case in which isolated tell

walls were found only near the edge of a dead mild-
steel plate, in a region otherwise microscopically
carbonless. The only apparent explanation of this

occurrence was that the plate must have become
carburised locally during the processes of manufacture.

1 .-.. z. Ccinciuite in ferrite grain junctions, in nickel steel, v 1500.

In the alloy steels, the simultaneous occurrence of

structurally free ferrite and juxtaposed carbide net-

work would be regarded as uncommon, but Fig. z

shows an instance of this occurrence in a large oil-

hardened nickel-steel forging. At the magnification

of 2500 with which the original photograph was taken

by means of the super-microscope, the carbon-con-
taining constituent can readily be seen to be lamellar

pearlite, which makes easy the identification of the
carbide plates in the ferrite boundaries.

F. Rogers.
64A Westbar, Sheffield.
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Minute "Organisms" isolated from the Virus
of Mosaic Disease of Tomato.

The nature of the infective principle in plants
suffering from mosaic disease is obscure, although
most recent workers favour the view that it is a living

organism. Allard and Duggar have emphasised the
minuteness of the causal agent, whilst Matz, Kunkel,
Nelson, and others have described protozoan - like

bodies in the cells of affected plants.

A considerable amount of work has been done on
this problem at Cheshunt, and the present note records
the isolation and growth in pure culture of a minute
" organism " from the filtered virus of tomato mosaic.

Isolations were made from affected plants by a
modification of Noguchi's method. Tubes of sterile

extract of tomato stem and leaf (loo gm. fresh material
to 1000 cc. distilled water) were prepared, and into
each was dropped a small piece of living tomato
tissue cut, under aseptic conditions, from the interior

of healthy green fruits. Ten tubes were inoculated
by touching the tomato tissue under the liquid with
a loopful of tomato virus filtered aseptically through
a sterile Doulton candle. Ten uninoculated tubes
\\ ere left as controls. All tubes were incubated in a
Bulloch's anaerobic jar for two months, and on re-

moval were found to be clear. The tubes were then
left under ordinary atmospheric conditions, and two
months later one tube was contaminated by a fungal
growth, but the liquid in the remaining nineteen was
quite clear in both the inoculated and the control tubes.
This liquid was examined for micro-organisms by
plating and streaking upon different culture media,
but no growth was observed. On the glass, however,
of each of the original inoculated tubes about one
centimetre above the liquid were small brown bodies,

the largest of which was 200^ in diameter. No such
bodies were present in the controls.

These bodies were tightly fixed to the glass, and not
easily detached. They are brittle and break into
fragments of a crystalline appearance. The bodies
are discoid convex, and when stained with borax
armine the surface shows concentric and radiating
markings. They clear in acid with evolution of gas,

the cleared bodies having a fine granular appearance.
When stained by Giemsa's method they resemble bac-
terial colonies, containing deeply stained purple gran-
ules standing out distinctly on a stained background.
These granules are 0-3 to 0-4/^ in diameter (occasionally
smaller granules are seen) and appear as cocci, diplo-
cocci, polar bodies, or unstained rods. These are not
merely crystals or detritus but definitely organised
bodies growing in colony formation. Distinctive pre-
parations have been made by staining with Giemsa
for 24 hours and then differentiating with abso-
lute alcohol. The granules are best seen in smears
made from the cleared colonies prior to fixation by
drying.
Tubes of virus kept in the laboratory for six to

' ighteen months under aerobic conditions revealed
similar colonies on the glass in those tubes where no
toluene had been added for preservative purposes or
from which the toluene had disappeared. After acid
clearing and staining, the minute granules were readily
demonstrated. Films made from the clear liquid in
the tubes bearing the colonies were also stained with
Giemsa, and purple-stained granules similar to those
M) abundant in the colonies were regularly found in
I hesc preparations. They were not numerous, five or
:six only being seen in a single field, and appearing as
cocci or as diplococci.

Continued cultivation of the " organism " has been
maintained in tubes of tomato extract containing
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cubes of sterile raw tissue. (The addition of 0-3 gm.
calcium carbonate to 10 cc. of extract hastens the

production of colonies. Increased concentration of

carbon dioxide in the atmosphere also seems to assist

in the formation of colonies and alters their appear-
ance ; the brown colonies becoming white and chalky.)

Numerous media have been inoculated with negative

results, but one inoculation is especially interesting.

A flask of lemco gelatine containing a high proportion
of gelatine was inoculated with a drop from one of

the original culture tubes. No growth was apparent
for four months, but after six months the surface was
covered with minute hard white bodies, which on
examination proved to be similar to those described.

Colonies transferred to Noguchi tubes dissolved in the
liquid, and films prepared from this ten days later

showed the presence of minute granules either singly

as diplococci or as aggregates in alveolar plasmodium-
like structures in which cocci stood out deeply stained

in comparison with the faintly stained matrix.
The bodies forming on the glass of Noguchi tubes

and in the liquid, and the lemco colonies, have been
inoculated into healthy plants under various con-
ditions ; and while there are indications that they may
be causally related to mosaic disease, no definite claim
can yet be made. The presence of these " organ-
isms " in the virus of tomato plants suffering from
mosaic, and their very interesting nature, appear,
however, of sufficient importance to warrant the im-
mediate direction of the attention of workers on this

difficult problem to their existence. A detailed in-

vestigation of the character and genetic relationships

of the " organisms " recorded in this note and their

relation to mosaic disease is being carried out at
Cheshunt. W. F. Bewley.

Experimental and Research Station,

Cheshunt, Herts, December 3.

Globular Lightning.

Your correspondent, Mr. E. Kilburn Scott, suggests
in Nature of November 24, p. 760, that " the ball

may be a mass of concentrated nitrogen oxides," and
considers that this would " fit in well with the forma-
tion and action of such gases," and he compares the
chemical activity of lightning with the well-known
reactions occurring in high-tension arc flames.

Although I do not wish to be understood as express-
ing any opinion regarding " globular " lightning, I

should like to point out that in the letter which
appeared in Nature of September 15, p. 396, I pro-
duced evidence in connexion with the extremely vivid
and prolonged thunderstorm of July 10, 1923, which
left no doubt that the chemical changes that occurred
then resembled those of the silent electric discharge,
rather than high-tension arc flames, because, although
there was no increase in the proportion of the oxides
of nitrogen in the air within the area of the storm,
there was a very great increase in the proportion of
ozone.

I may add that since the proportion of nitrogen per-
oxide is always much higher in London than in country
air, and is considerably greater in winter than in

summer, we may look, as in the case of sulphur di-

oxide, to combustion oif coal as the probable source of
most of it at least. The seasonal changes of the
curves for these two variable ingredients of the atmo-
sphere are very similar, and are not in any way related
to that for ozone. William C. Reynolds.

*' Wharfedale," Upminster, Essex,
November 26.
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Rejuvenescence and the Testicular Graft

By Dr. F. H. A. Marshall, F.R.S.

IT has l)ccn known from very early times that

castration in both man and animals, besides

causing the suppression of the sexual instinct, produces

marked changes in the bodily conformation and the

secondary characters of sex, and that these effects are

far more definite if the operation l)e performed before

pul)erty. There are numerous references to the sub-

ject in the works of Aristotle, who remarks on the

immense modifications in the general configuration

iirought alx)ut by the mutilation of a comparatively

minute organ. The abnormal height of the eunuch,

his undeveloped larynx and soprano voice, and the

absence of hair on the face and other parts of the

body where it is usually present in men are among
the well-known effects of testicular deprivation. The
domestic animals also furnish striking examples of the

consequences of castration, and the same may be said

about birds. Thus the testes, besides being responsible

for the development of the sexual instinct, are an
essential factor in the formation of the l)odily characters

associated* with maleness. The manner in which this

influence is exerted, however, has only comparatively

recently been ascertained, and there are still many
gaps in our knowledge.

According to Herman, the author of " The Glands
regulating Human Personality," the first to conceive

the idea that the gonads exert their effect through an
internal secretion poured into the blood was Bordeu,
who was Court Physician to Louis XV. in the eighteenth

century. Berthold, however, in 1849 was the earliest

to base the idea on experimental proof. This investiga-

tor removed the testes from cocks and transplanted

them into new positions in the body, and he noted that

the birds developed or retained their male character-

istics (voice, sexual and combative instincts, growth
of comb, wattle, etc.) just as though they were normal
males. These results were attributed by Berthold to

substances formed by the testes irrespective of their

position, and thus he was the first to put on a definite

experimental basis the idea of an organ elaborating a
hormone which, after being carried in the circulation,

acted upon other and distant parts of the body. Little

account was taken of Berthold 's work at the time, and
it was not until much later that the conception of

organs having an endocrine function was revived by
Claude Bernard, who applied it to the liver. In recent

times Berthold 's work on the testicular graft has been
confirmed for a large number of animals, and the fact

that the testis, in addition to producing the semen,
gives rise also to one or more chemical substances of

the nature of hormones has been established.

The notion that the testis produces an internal

secretion which, besides being responsible for the male
characters, possesses also a rejuvenating influence, is

a somewhat different one. It was originally put for-

ward in 1889 by Brown-Sequard, who injected testicular

extract, first into animals and then into himself. He
was convinced that in both cases beneficial effects

accrued, and claimed that he himself underwent a
radical change and regained the force and vitality of
former years. The extracts were made from dogs' and
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guinea-pigs' testes, and were injected subcutaneously.

At this time, Brown-.S^uard was seventy-two years old.

The supposed rejuvenating effects, however, did not

last, and although this form of treatment was extended

to some hundreds of patients suffering from various

diseases (rheumatism, sciatica, locomotor ataxia, tuber-

culosis, etc.) by Brown-Sequard and Brainard, who
claimed that good results often followed, the practi*

»

of testicular injection was soon discontinued and becaii^

generally discredited.

In recent years, however, the idea of testicular

rejuvenation has been revived in connexion with graft-

ing experiments. In 1913, Lespinasse, an American

doctor, recorded a case of testicular transplantation in

a man, but gave no evidence of the persistence of the

graft beyond that afforded by sexual potency. About
the same time Lydston, of Chicago, is reported to have

done similar work with human grafts, and the medical

department of the California State Prison Is said to

have organised transplantation experiments in which

testicles obtained from executed criminals were grafted

on to senile individuals, but there is no satisfactory

evidence as to the results obtained.

More recently (191 8) Stanley and Kelker have per-

formed the same operation, and in further experiments

the testes of animals were substituted for human ones.

It was believed, however, that in all cases the grafts

became necrotic and were either absorbed or else the

site of operation opened up and the necrotic material

was discharged. In a later paper, Stanley has de-

scribed a large number of experiments (more than 1000

had been carried out by 1922) in which men were in-

jected with partially macerated testis by a s>Tinge.

With this method the danger of sloughing was much
reduced, and the injected substance could be felt under

the skin for months, but it was eventually absorbed.

From these experiments Stanley concluded that animal

testicular substance injected into the human body
caused decided benefit for some time. Among those

treated were patients suffering from neurasthenia,

epilepsy, asthma, tuberculosis, diabetes, and many other

chronic diseases, as well as senile decay. Most of the

subjects reported increased sexual activity and resump>-

tion of virility where this had been lost. It is said,

further, that testicular substance often has a beneficial

effect in relieving pain of unknown origin and in

promoting bodily well-being, and that the power of

vision is sometimes greatly strengthened. The testicles

used were those of goats, rams, deer and boars.

Three cases have been described by Lyons in which

rams' testicles were transplanted on to men sufferiiiLr

from debility and impotence, and in two of these

favourable results were claimed, but the fate of the graft s

was unknown.
The above recorded experiments were all carried out

in America in the last decade. In the same peric]

numerous operations of a similar order have bt t :.

carried out in Europe. In 1915, Lichtenstem, of Vienn.;

operated on a soldier who had lost his testicles as .1

result of being wounded in the War. After a fc >

months, the patient showed all the usual signs 't
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complete castration and suffered from want of vigour

and general apathy. Lichtenstern then engrafted an

undescended testicle from another individual, and as

a consequence the s\Tnptoms of castration disappeared

and the man became normal. Two and a half years

later he was still normal, having been married fifteen

months. Further cases of testicular transplantation in

men are recorded by Lichtenstern as well as by Kreuter

and Miihsam, the operation being performed for

eunuchoidism and homosexuality, as well as for debility

and impotence, and successful results are claimed. In

none of these cases does there appear to be definite

evidence as to the fate of the graft, but it would appear

almost certain that it must have persisted for some
time.

Voronoff, whose work on the so-called " monkey
gland " has attracted so much attention, began his

experiments on the testicular graft at the College de

France in 191 7. His earlier work was upon sheep and
goats, in which he grafted young testes into old animals

and into animals castrated before puberty. The best

results were obtained by grafting the testes into the

scrotal sacs, or in the case of aged animals, upon the

testes already present. Retterer and Voronoff, in a

paper published last summer, tell us that some of these

animals are still under observation at the Laboratory

of Experimental Surgery of the College and that they

continue to display sexual vigour and ability to copu-

late. The success attending these experiments led

Voronoff to attempt testicular transplantation upon
aged men. In connexion with this work, two points

are strongly emphasised ; first, the advantage of

making the graft in a suitable position and preferably

the natural position of the organ ; and secondly, the

importance of biological affinity between the individual

from which the testis is taken and the recipient of the

graft ; consequently, in carrying out testicular trans-

plantation from animals to men, Voronoff selected the

chimpanzee as the most suitable animal from which to

obtain the graft, since of all the anthropoid apes this

species is believed to be the nearest akin to man. The
result of the operation in many instances is claimed to

be entirely successful. The walls of the arteries are

said to have become softened and the capacity for

work increased, and, in short, a complete restoration

of mental and muscular vigour is stated to have been

attained. In the majority of men so operated upon
sexual potency also is said to have been revived.

In some of Voronoff's experiments there is definite

evidence concerning the persistence of the graft, and

Retterer and Voronoff have described microscopic

sections of graft tissue after several months of trans-

plantation. Thus the figure of a section of a goat's
* stis a year after grafting shows cells which might

reasonably be supposed to have had an internally

secreting function, though the tissue as a whole had

undergone considerable degeneration and neither sper-

matozoa nor interstitial cells can be detected. The
authors state that the condition of the transplanted

chimpanzee's testis is similar, but they do not appear

to have recorded the duration of the graft. On the

other hand, Thorek, an American surgeon, who has

recently confirmed Voronoff in regard to the persistence

and efficacy of the chimpanzee graft when made upon
man, has described and supplied photographs of sections

of such grafts when removed four months after trans-

plantation, and these show an abundance of secretor\-

cells and every evidence of active life, though the semini-

ferous tubules had undergone incomplete regression^

The good results are attributed to a new technique

whereby the vascularisation of the graft was greatly

improved.
There is one point of importance on which Retterer

and Voronoff differ from most physiologists, and this

relates to the elements which are responsible for pro-

ducing the internal testicular secretion. The bulk of

the experimental evidence is strongly in favour of the

view that the testicular hormone is elaborated by the

interseminiferous or interstitial cells, and Steinach, who
has called this tissue the " puberty gland," attributes

the supposed rejuvenating effects of vasectomy to the

hypertrophy of this gland, pointing out that the sper-

matogenetic tissue after this operation undergoes de-

generation as noted by former observers. According

to the French investigators, however, the testicular

graft does not contain interstitial cells, the rejuvenating

function being due to the epithelial cells which continue

to discharge the problematical secretion into the circula-

tion notwithstanding the fact that they become con-

verted by poverty of nutrition into " young connective

tissue." On the other hand, in Thorek's preparations,

the interstitial cells have proliferated and appear to

have been functionally active.

In conclusion, it must be emphasised that the work
is as yet in the experimental stage. In many of the

cases recorded the effects of " suggestion " are not

satisfactorily excluded, and the evidence as to the per-

sistence of a functional graft is still meagre. That the

histological results are conflicting and that those of

Voronoff are contrary to the usual view as to the source

of origin of the hormone, are valid reasons for reserving

judgment. Nevertheless, it must be pointed out that

the accumulation of evidence in support of the conten-

tion that a testicular graft obtained from another in-

dividual, and even from another species, may exert a

definite physiological influence upon the recipient, is

considerably greater than many men of science have
so far been disposed to admit.

Some Aspects of the Physical Chemistry of Interfaces.^

By Prof. F. G. Do s nan. (I.E., F.R.S.

TET us now inquire how far the phenomena which
-^ are characteristic of a gas-liquid interface occur
o at the interface between two immiscible or partially

iiiiscible liquids. Many years ago it was shown by
Gad and by Quincke that a fatty oil (such as olive oil)

' Conlinu«l from p. 870.
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is very readily dispersed in the form of an emulsion

by a dilute solution of caustic soda. Some experiments

which I once made showed that a neutral hydrocarbon

oil could be similarly emulsified in a dilute aqueous

solution of alkali if one of the higher fatty acids was
dissolved in it, whilst the lower fatty acids do not
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produce a similar action. It was shown that the action

runs parallel to the lowering of interfacial tension and
must be ascril)cd to the formation of a soap, which

lowers the interfacial tension and concentrates at the

interface. These phenomena have been further in-

vestigated by S. A. Shorter and S. Ellinj?sworth, by

II. Hartridge and R. A. Peters, and by others.

If a substance which is dissolved in one liquid A, and

is practically insoluble in another liquid B, is found

to have, in very dilute solutions, a strong effect in

lowering the tension at the interface A-B, the following

interesting questions arise :

(i) What is the amount of the surface concentration

or adsorption per sq. cm. of interface ?

(2) Can it be calculated by means of the simplified

Gibbs equation ?

(3) How does the surface adsorption var>' with the

concentration ?

(4) Does the " saturation " value correspond to the

formation of a unimolecular layer ?

Some of these questions were experimentally investi-

gated in my laboratory by W. C. McC. Lewis. For
the liquid A water was chosen, and for B a neutral

hydrocarbon oil. Working with sodium glycocholate

as the surface-active substance, it was found that the

experimentally measured surface adsorption q was much
greater than that calculated by means of the equation

cdy

^^~RTdc

Comparing the values with those previously obtained

for the air-liquid surface, it is clear we are not dealing

with simple unimolecular layers, but with adsorption

layers or films many molecules thick. On the other

hand, if we calculate from Lewis's results the surface

area per molecule as deduced from the surface tension

measurements by the simplified Gibbs formula, we
arrive at values which are consistent with the gradual
building up of a unimolecular layer (of possibly heavily

hydrated molecules or micelles). It is possible, there-

fore, that the Gibbs equation gives the surface

concentration of the primary unimolecular " two
dimensional " surface phase, and that any building

up of further concentrations beyond this layer does
not affect the surface tension. In a later investigation

Lewis determined the surface adsorption of aniline at
the interface mercury-aqueous alcoholic solution, and
found in this case a very fair agreement between the
observed and calculated results. This case is more
favourable, since we can be in little doubt concerning
the molecular weight of the solute units. We may
conclude, therefore, that Lewis's measurements in this

case point to the building up of a primary unimolecular
layer, unaccompanied by any further concentration
or " condensation " of molecules or colloidal micelles.

Experiments similar to those of Lewis have been
ver>' recently made by E. L. Griffin, who has measured
directly the adsorption of soaps from aqueous solutions
at a mineral oil-water interface. The results obtained
are as follows

:

Substance.

Sodium Oleate

Potassium Stearate

Potassium Palmitate
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Average Surface per
Molecule adsorbed.

48 X io~^' sq. cm.

27 X io~^* sq. cm.

30 X io~** sq. cm.

These figures are very interesting, for they would app« i r

to indicate the formation of unimolecular surii

layers.

We have seen thai m the case of the air-water ..

there exists an electrical separation or potential difi<

;

ence in the surface layer, and that certain substan< >

can produce pronounced variations, or even rever>.il

in sign, of this electrical double layer. It become- i

matter, therefore, of great interest to inquire wheiL' r

similar phenomena occur at the interface between two
immiscible liquids, and, if so, to ascertain whether
such electrical charges or double layers Ixrar any relaii n

to the " stability " of pure emulsions, or fine dLspersi":

of one liquid in another. It is well known that th' •

disperse or finely heterogeneous states of matter kno\Mi

as colloidal solutions depend in pan for their stability

on the existence of such electrical potential diflferences.

We might expect, therefore, that an investigation of

these emulsion systems would throw some light on
the general theory of what are called " suspensoid

"

or " lyophobic " colloidal states.

Investigations with these objects in view wtn
carried out some years ago in my laborator\' by
R. Ellis and F. Powis. The method employed was
to measure directly by means of a microscope the

motion of minute globules (suspended in water) under
the influence of a known electric field. From the

measured velocity and potential gradient, the inter-

facial P.D. and the electrical charge can be calculated

from the theories of Helmholtz, Lamb, and Stokes.

The microscopic method has the advantage that the

P.D. between the aqueous solution and the glass wall

(cover glass or object glass) can be determined
simultaneously. It is a remarkable fact that the P.D.

between various types of hydrocarbon oils (purified

from acid so far as possible) and water was found to

be o*o45-o*o53 volt, the oil being negative—that is to

say, the oil droplet moving towards the anode. If uc
compare this with the value recently calculated 1'n

McTaggart for the P.D. between an air-bubble aini

water (deduced from a precisely similar tjpe of measiin

ment), namely o"o55 volt, we can draw the conclusi'n

that the potential difference is due to an electric doubk-

layer residing in the surface layer of the water. The til

droplet moves, therefore, with an attached negati\<

layer or surface sheet, probably determined by hydrow 1

ions, this being balanced by a positive layer the charge

of which is determined by hydrogen ions.

Perhaps the most remarkable result which has

emerged from these electrical investigations of oil

suspensions is the relation between the stability of the

emulsion and the potential difference of the interfacial

double layer. The minute oil globules are in constant

Brownian motion and must frequently collide. \Miy
do the forces of cohesion not produce agglomeration cr

coalescence (coagulation or clearing of the emulsion) }

At distances great in comparison with their own
dimensions the electric double layers will act practically

as closed systems. But when two oil drops approach
sufficiently near each other the conditions will be

different, since we must expect a repulsive force when
two similarly charged outer layers just begin to inter-

penetrate each other. Hence the answer to the question

asked above is that the third factor is the potential

difference or electric density of the interfacial double
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layer. Other things being equal, the probability P of

an encounter leading to coherence will be a diminishing

function of the electric intensity tt of the similarly

constituted double layers, i.e. dVld-w will be negative.

Hence, of the total number of encounters in a given

small period of time, the number which lead to coherence

should be a maximum at the point of zero potential

difference (iso-electric point of Hardy).

Now the experiments of Powis brought out the very

important fact that when the interfacial P.D. (whether

positi\e or negative) is above a certain value, which
was about o'o3 volt for his conditions, the rate of

( oagulation or coherence of the oil drops is relatively

small, but rapidly increases when the P.D. falls inside

the zone -0*03 +o'o3volt. Under definite conditions

there exist, therefore, what we may, speaking broadly,

• all a critical potential and a critical potential zone.

When the P.D. is outside this zone the emulsion is

comparatively very " stable." Very small concentra-

tions of electrolytes, which, as we have seen, increase

the P.D., increase this stability. As soon as the

<;oncentration of any electrolyte is sufficient to bring

the P.D. into the critical zone, the stability of the

emulsion undergoes a sudden and very marked decrease,

and relatively rapid coagulation occurs. Take, for

example, the case of thorium chloride. On increasing

the concentration we find that the interfacial P.D.
traverses successively the following regions :

(i) Above the critical value (and negative).

(2) Inside the critical zone (negative and positive).

(3) Above the critical value (and positive).

(4) Below the critical value (and positive).

In exact correspondence with this series we find that

the emulsion goes through the following states :

(i) Stable (oil particles " negative ").

(2) Unstable and flocculating (oil particles negative

or positive).

(3) Stable (oil particles positive).

(4) Unstable and flocculating (oil particles positive).

Here we see a very striking analogue and explanation

of the phenomena observed by Joly in studying the

effect of aluminium salts on the sedimentation of clays,

and of the numerous examples of the so-called "irregular

series " observed in the flocculation of suspensoid

hydrosols by salts with polyvalent cations.

As Linder and Picton showed, when two suspensoid

hydrosols, one negative and the other positive, are

mixed, then, depending on the ratio, a stable hydrosol

(either positive or negative) can be obtained. In
continuation of this work, W. Biltz demonstrated the

existence in such cases of a " zone of coagulation,"

i.e. a zone of concentration ratios leading to coagulation.

A study of the mutual behaviour of a negative oil

emulsion and the positively charged ferric oxide
hydrosol provides a complete explanation of this

curious phenomenon. When increasing amounts of

the iron oxide hydrosol are added to the oil emulsion,

it is found that the interfacial P.D. falls to zero, and
then reverses its sign, becoming increasingly positive

—an action which is due to the adsorption of the

positively charged micelles at the oil-water interface

When the P.D. is above a certain value (positive or

negative) the system is stable. But within the critical

zone a rapid and relatively complete mutual coagulation
takes place.
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These studies of oil emulsions (and of the glass-water

interface), by means of the micro-cataphoresis method,

have thrown a great deal of light on many previously

ill-understood points in the theory' of colloids. The
following table contains the concentrations (in millimols

per litre) of certain electrolytes required to reduce the

potential of a certain hydrocarbon oil emulsion from

its " natural " value (against pure water) of o'o46 volt

to the critical value, 0*03 volt

:

—
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.

MR. JOHN MATTHEW W ILKIE died on

November 29 after an operation. II* was

born at Montrose in 1876, and was educated as a

pharniairiiti.il chemist; after passing his minor in

Edinburgh lie went to Derby and later to London.
In 1900 he was appointed as an assistant analyst,

and eventually deputy chief analyst, in the laboratory

of Boots Pure Drug Co., where he remained until his

death.

Perhaps the best known of Mr. Wilkie's researches

wcnthe estimation of small quantities of lead, published
u iili Mr. Harvey, the silver methods for the determina-

tion of phosphoric acid, and the alkaline iodine oxida-

tion of phenols, the last two researches being published
in the journal of the Society of Chemical Industry. He
also devised a most ingenious method for the estimation

of sulphur and oxidised sulphur compounds, which
depended on the formation of acid by the bromine
oxidation, but this research has only been published in

abstract, as he was never quite satisfied that he brought
it to a satisfactory completion. These sulphiir oxida-
tion methods have, however, been in use at Messrs.
Boots' laboratory for some years with most satisfactory

results. The last four years of his life was devoted to
an almost monumental research on the determination
of minimal quantities of arsenic. Step by step he
patiently investigated the points of the method, and at
the time of his death his work was concluded, and he
was engaged in putting his notes into order for publica-
tion. This research was given to the world in abstract
at the joint meeting of the Society of Public Analysts
with the Nottinuliain Section of the Society of Chemical
Industry at Nottingham on January 17 last.

As secretary to the Nottingham Section of the latter
society from 1914 to the present year, he was largelv
responsible for the success of that Section and the great
increase in the membership. He had just become
chairman of the Section, and, although he had onlv
presided at one meeting, he signalised that bv in-
augurating a discussion in which a large number of
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u a ry.

young members were persuaded to take pa: ' is

always Wilkie's policy to encourage and br: d
young talent, so much so that at Mrs. Wilkic s special

request he was borne to his last resting-place by the
young men that he used to encourage and talk about
so often.

ronfain-, nn

A
The issue of Science of November ^

appreciative account, by " H. H. W..
work of Prof. Robert Wiedersheim. tK< . . ; _ '

professor of anatomy in the Uni\ crsit\ ol Inihi;

died on July 12. Wiedersheim was horn on Apni 21.

1848, at Niirtingen-am-Neckar. and went in su< i cssjon

to the Universities of Tiihingcn and Wiirzburg. At
Wiirtzburg he obtained his M.D. and became assistant

professor under KoUicker (1872-76). In 1876 he went
to Freiburg as assistant to Prof. Alexander Ecker. whom
he succeeded as professor of anatomy in 1887. This
post he held until he retired from active work in 1918.

Wiedersheim 's work lay in the fields of human and com-
parative anatomy. Tn 1883 he published his " IaIit-

buch der vergleichendcn Anatmnie dcr Wirhclticrc.''

following up this work with the " Grundriss der

vergleichendcn Anatoniie." covering; the same ground
in a more concise manner. The last edition of the

latter, the se\enth. ajjpeared in 1Q09. A modified

translation of the " Grundri-- "
• f. W. N. Parker,

was published in 1886 by M> rnillan and Co..

Ltd. He also published a number ol monographs, amoni:
which " Das Kopfskelet dcr Urodclen." that on the ear

of the Ascalaboten, the . 'amandriua per-

spicillata and Geotriton J i kni»'>\n With
his death an outstandimr fic::ure in the hi.--"

comparative anatomy of vertebrates has pa.-,.-vv.

We regret to armounce the following deaths :

Mr. George Wharton James, of Pasadena, Cali-

fornia, known for his work on American Indian
ethnology', on November 8. aged sixty-five.

Prof. H. Freoman Stecker, professor of mathe-
matics in the I'ennsyhania State College, a worker in
non-Euclidean geometry-, on October 30, aged fifty-six.
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Current Topics and Events.

Dr. G. D. Liveing, who reaches his ninety-sixth

birthda}' on Friday, December 21, may be assured

that, in addition to the many personal friends who
offer him congratulations on the maintenance of

activity and intellectual interest at so great an age,

chemists and other men of science, not only in Great

Britain but also abroad, think of him with affection

and esteem. He has had a remarkable life, and
his contributions to scientific knowledge will long

remain a permanent testimony to his care in ex-

periment and caution in conclusion. Dr. Liveing

went to St. John's College, Cambridge, was eleventh

Wrangler in 1850, and in the following year was
placed at the top of Class I. in the newly instituted

Natural Sciences Tripos. He was elected to a fellow-

ship at St. John's College in 1853, and became professor

of chemistry in the University in 1861, a post which

he filled until 1908. His name will always be

associated with the growth and development of the

Chemical Laboratories of the University. In 1879,

Dr. Liveing was elected a fellow of the Royal Society,

of which he was vice-president for two periods,

1 891-2 and 1903-4. He was awarded the Davy
medal in 1901 for his contributions to spectroscopy,

and in making the presentation, the president of

the Royal Society referred to Liveing's work as "one
of the most valuable contributions to this department
of chemical physics yet made by British workers."

The work on spectroscopy was given to the world

in numerous papers in the Proceedings of the Royal
Society and the Cambridge Philosophical Society,

and was brought together in 1915, in collaboration

with the late Sir James Dewar, under the title

" Collected Papers on Spectroscopy." Dr. Liveing

holds the unique distinction of having been in

residence at Cambridge for more than seventy-five

years in unbroken succession, and his figure is probably

well known to most living members of the University.

Prof. Kleine of Berlin, who has just returned to

I'-urope, has been investigating the therapeutic prop-

erties of a drug known as " Bayer 205 " in Rhodesia

and the Congo in cases of human sleeping sickness

and trypanosomiasis of domestic animals—diseases

which are such a serious handicap to the development
of Africa. It is well known that salts of arsenic and
antimony are able in many oases to control these

diseases, but these remedies are far from satisfactory,

and the remarkable results which were reported in

<^'.ermany in 1922 in the treatment ol experimental
trypanosomiasis in animals and in dourine of horses

with the new drug " Bayer 205," the composition of

which has not yet been made public, aroused much
enthusiasm. The completely satisfactory treatment
of a human case in Hamburg, after arsenic and
antimony had failed at the Liverpool School of

Tropical Medicine, excited considerable interest.

Other patients were treated at the London School of

Tropical Medicine, and it became evident that in

Tuany cases the drug had a rapid action on the trypano-
' )mes, and, so far as can be said at present, has effected

<i permanent cure. The one disadvantage is a
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certain irritative action on the kidneys, which,

however, is not of a permanent nature. Prof. Kleine

was granted permission by the British Government
to conduct experiments in Rhodesia, and the published

accounts of his work show that the hopes which were
entertained were fully justified, and that cures can
be effected in a large percentage of natives suffering

from sleeping sickness even in its advanced stage.

As regards the trypanosomiasis of domestic animals,

he has noted that it is only efficacious in ridding

them of trypanosomes which are most closely related

to those which produce disease in man. Experi-
ments on the prophylactic action have shown that if

cattle which are to be exposed to the bites of tsetse

flies are given an injection of the drug before exposure,
the chances of infection are reduced, and even if

infection does occur its course is considerably modified.

It is understood that Prof. Kleine will, in the near
future, give an account in London of his experiences.

In some cases the American graduate appears to
receive a farewell address of the nature of a " pastoral
charge " before he leaves the university to make his

own way in the world. Such an occasion obviously
encourages platitudes, but we may be grateful that the
issue of Science for October 19 enables Prof. Millikan's

address to a graduate class at Stanford University,
California, to reach a wider public. He recalls that
Senator John Sherman, when addressing a class of
graduates in 1891 in which Millikan was included,
told them their problem was to make democratic
government work in a country three thousand miles
one way, by two thousand the other, a government
and a country which had been preserved to them by
the sacrifices made to them by his generation. Now,
as the result of untold sacrifice, 1923 finds the world,
by no means yet ready for the task, presented with
the problem of making democracy work on a huge
scale, not only in the United States of America but
also in almost every important nation on earth. Prof.
Millikan finds that one of the greatest contributions
that science makes to the problem is the discovery
that progress is in general made by the evolutionary
process. " The whole of Newton is incorporated in
Einstein." He decides that if bullets are to be
replaced by ballots it will only be " because the nations
of the earth learn to take a more rational, a more ob-
jective, a more scientific attitude towards life and all

its problems." ..." For in the jungle ignorance and
prejudice and impulse and emotion must determine
conduct, and so long as that is the case none other
save the law of the jungle is possible." Prof. Millikan
has no nostrum to propose to eliminate the jungle in-

fluence, but looks to " the slow growth of a larger
degree of both public intelligence and public con-
science than we now have. Intelligence enables one
to know better what he ought to do, while conscience
keeps him doing as he knows he ought." He con-
cludes that " science, imbued with the spirit of
service, which is the essence of religion, and religion

guided by the intelligence, the intellectual honesty,
the objectiveness and the effectiveness which is char-
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wliic h discoveries are now Ix h

chuuges are Jwinj? brought ab(j;. I. ::... I'l

in a generation.
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A r a recent tnectiii^; of tlie Zoological Society, Mr.

K. I . (itinther exhibited some vertebrae of a marine

[iirassie cnKodile, Steiieosaurua, which were marked
on the ii!< N uitli (bscoloiired grooves apparently due

to coi I l)lood-ve88els. In a letter to the

y? ' ' " he reportf^l ••>
» dissection

ot 1 1:) of a II rocodile by
M: K 11 i.iiiiM- ii.i'i confirmed im i m .i, and he
.ii::'.;i-^|ci 1 til, it the uniiMi.il iii.irkiii'.;^ \\\.\\ li.i\('been

pr.HliK cd 1>\ sonir ( ;il( itii .itioii of tlie arteries due to

a ,nonl\ condition, peril, ips m old age. As the

appearances are almost niiii|iir, Mr. Gunther has

presented one of tlu- xertehr.e to the Geological

Department of the British Museum, where it is now
exhibited. The discovery led Prof. Elliot Smith, in

a letter to the Times of December 12, to recall observa-

tions of blood -stains on human bones from Egypt
and Nubia, from 4000 to 5000 years old, made by
Prof. Wood Jones and liimself. In a subsequent

letter to the Times, Mr. KlIiI .Moir advises caution

in interpreting red or brown stains on fossil bones as

marks of blood, most of these being evidently due

to the deposit of oxides of iron by percolating water.

Thic Library of the Chemical Society will be closed

for the Christmas holidays from Monday, December

24, until Thursday, December 27, inclusive.

Sir Charles Sherrington has received an official

communication from the Institut de France informing

him that he has been elected a corresponding member
of the Section of Medicine and Surgery of the Paris

Academy of Sciences, in succession to the late Sir

Patrick Manson.

The Christmas Juvenile Lectures at the Royal
Institution, " Concerning the Nature of Things," to

be delivered by Sir William Bragg, commence on
Thursday, Dec. 27, at 3 o'clock. Succeeding lectures

are on Saturday, Dec. 29, Tuesday, Jan. i, Thursday,

Jan. 3, Saturday, Jan. 5, and Tuesday, Jan. 8.

The Board of Trade announces that by virtue

of the Importation of Plumage (No. 2) Order, 1923,

the green (or Japanese) pheasant (Phasianus versi-

color), order Galliformes, and the copper pheasant

{Phasianus Soemmerringi), order Galliformes, have
been removed from the schedule to the Importation
of Plumage (Prohibition) Act, 1921. The importa-

tion of the plumage of the above-mentioned birds

will, therefore, not be permitted without licence

on and after January i, 1924.

The Illustrated London News of December 15
publishes an account by Mr. R. C. Andrews of the

discovery of eggs of deinosaurs in the Cretaceous
rocks of Mongolia, with excellent photographs of

some of the specimens. To emphasise the fact that

at least one egg attributed to a deinosaur has been
known for many years, it also publishes a photograph
of fragments of this egg which have long been in the
British Museum. The earlier specimen was found
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with part of the skeleton of Hypselosaurus in .m

Upper Cretaceous formation in Provence, Fram
and the outer surface of the shell is tuberculated hi

that of the new eggs.

1 )ii folloum^^ (oniinittee has been appointed !

t d Academy to investigate the quality of

aterials and the various methofls of cleaning

old pictures: Sir .Aston W'chl. >r)

Mr. ('•. ('lausen, Mr ( >li,inno:

Sir llerlxrt f.ickson, Sir Artlnir ^

Scolt, Mr ( I ( ross, |)r. W W i

Morrell, Mr .\ llcaton, Mr I' 1

Batten. ,ind .Mr. !
. \: J.k k^on

In the iiotKc of a " SI ii-ntilK iiomI" m \

of Septemi)ir i, p i,^i>, .Mr. II. (• WilU a.i-, inrutioncti

as the first to exploit in ini.rjin.it ). • !;••:, iturc the

idea of liberating the enc;

W. A. Osborne, of the '

tliinks this is incorrei t, nwl
"

I should not be snrpnx-d n • .;;

of the possibiUty of iiiilo( king a* -'d

in ' The Crack of Doom,' by the late Mr. Robert
Cromie. This stor\' was published in 1895 ^y E)'gby

Long, and shortly , is a cheap reprint appeared

from the house of .\

A SERU s of articles on the reconstruction of Tok\o
has recently appeared in the Times (December i-*.

13, and 15). The total value of the houses destroyed

in the city is estimated at about 146 million pounds,

the number of houses lost being 224,567, of which

more than 97 per cent, were burnt. According t^ >

Prof. Ichikawa, fire broke out after t^'- <;.rtlum .1,.

in the building adjoining the Unr
The water supply had alrea

' .inougn

every effort was made to - rooms,

the fire swiftly penetrated into them, the destruction

of the library and the greater part of its contents

being the work of a few moments.

The Prince of Wales has consented to become the

first member and president of the Fellowship of tlie

British Empire Exhibition, a non-party organisation

which has been formed to promote Empire unity.

The subscription for membership, two guineas,

entitles the member to a certificate of membership,

a badge, and a season ticket to the Exhibition at

Wembley. The funds thus raised are to l>e de\i)tecl

to scholarships for universit}' or techiuc. n.

each of the value of 1000/. No details ai., ,k>>^ .. of

the conditions of awards e.xcept that candidates

must be citizens of the British Empire and either

members of the Fellowship or nominated by members.

In accepting the presidency of the Fellowship, the

Prince expresses the hope that its programme of

Imperial education and settlement scholarships will

plav a valuable part in promotine: knowledge of the

Empire.

In addition to the letter from Dr. H. H. Mills.

printed in last week s N.\ri.RE. page 865. we ha\e

received several others in which diflferent views

are expressed upon Mrs. Hertha Ayrton's scientilic

work and influence from those given by Prof. Henry
E. Armstrong in the obituary notice which appeared
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in our issue of December i. One of the subjects

especially referred to is the anti-gas fan, of which

it is pointed out that more than 100,000 were used

during the War. As, however, a full discussion of

this device as a protection from gas attacks appeared

in 1920 in vol. 105 of Nature, pp. 336, 422, 453,

and 612, and Mrs. Ayrton herself took a leading

part in it, no useful end would be served by going

over the same ground again. With regard to her

ork on the electric arc, it may be remarked that

,n appreciation of it appeared in the Journal of the

Institution of Electrical Engineers for October last,

over the initials of a distinguished authority on

electrical engineering.

In view of the high standard of the essays sent in

for the R. 38 Memorial Prize, 1923, the Council of the

Royal Aeronautical Society has decided to increase

the amount for this year only from 25 guineas to

40 guineas, and to divide the prize between the

papers on " The Aerodynamical Characteristics of

the Airship as deduced from Experiments on Models,

with Application to Motion in a Horizontal Plane,"

by Mr. R. Jones, and " A Detailed Consideration of

the Effect of Meteorological Conditions on Airships,"

by Lt.-Col. V. C. Richmond and Major G. H. Scott.

Both these papers will be published in the Journal of

the Royal Aeronautical Society, together with the

paper on " The Strength of Rigid Airships," by Mr.

C. P. Burgess, Commander J. C. Hunsaker, and Mr.

Starr Truscott, which the Council mentions as deserv-

ing special commendation. Intending competitors

are reminded that the names of entrants for the 1924

prize should be sent in to the Secretary, Royal

Aeronautical Society, 7 Albemarle Street, London,

W.I, on or before Dec. 31 ; the last date for the

receipt of the papers is March 31, 1924.

The annual exhibition of the Physical Society of

London and the Optical Society, which is to be held

on Wednesday and Thursday, January 2-3, at the

Imperial College of Science and Technology, South

Kensington, will be open in the afternoon (3-6 p.m.)

and in the evening (7-10 p.m.). Mr. H. B. Grylls will

give a lecture on " The Heape and Grylls Rapid

Cinema Machine " at 4 p.m. on January 2 and at 8 p.m.

on January 3. Sir Richard Paget will give a lecture

on " The Nature and Artificial Production of Human
Speech (Vowel Sounds) " at 8 p.m. on January 2 and

at 4 p.m. on January 3. More than fifty firms are

exhibiting scientific apparatus, and a number of

experimental demonstrations have been arranged.

Invitations have been extended to the Institutions of

Electrical and Mechanical Engineers, the Chemical

Society, the Radio Society of London, the Rontgen
Society, and the Faraday Society. Admission in all

cases will be by ticket only, and members of the above

Societies should apply to their secretaries. Others

interested should apply direct to Prof. A. O. Rankine,

hon. secretary of the Physical Society, Imperial

College of Science and Technology, South Kensington,

S.W.7.

Scientific work in Egypt has just lost a strong

supporter owing to the retirement of Mr. E. M. Dowson
from the post of Financial Adviser to the Egyptian

NO. 2825, VOL. 112]

Government. This post is the highest in the Eg\'ptian

Government Service open to a non-Egyptian. Mr.

Dowson joined the Service in 1901 as a member of

the Survey Department, and on the retirement of

Colonel Lyons in 1909, was made Director-General.

During the latter part of the War he acted as Under
Secretary of State for Finance and later as Financial

Adviser, to which post he was definitely appointed

in 191 9. Having been head of a scientific department
he knew the importance of scientific research to the

progress of a country and fostered it in every way
he could. Of the work carried out under his direction

one may mention the geodetic triangulation of Egypt
and the precise levelling of the Nile valley. He
was also responsible for a number of improvements
in the organisation of scientific work under the

Egyptian Government, including the formation of

the Cotton Research Board and the transfer of the

Physical Service to the Ministry of Public Works as

a separate department.

A USEFUL piece of work has been done by the

British Industrial " Safety First " Association in

issuing a revised and extended version of the illus-

trated pamphlet by Mr. Leon Gaster on " Good
Lighting as an aid to Safety." The underlying

principles of good lighting are based on a great deal

of patient scientific work and somewhat complex
investigations, but the main conclusions are here

set out in quite simple terms and are illustrated by
many telling sketches and photographs. There are,

for example, pictures showing how various forms of

accidents may be caused by bad lighting, and charts

indicating how the frequency of industrial accidents

is greatest during the dark winter months. Examples
of improved output following the adoption of scientific

methods of lighting are quoted, and it is pointed out
that the cost of adequate illumination is usually less

than I per cent, of the cost of production. Reference

is also made to lighting conditions in mines and on
the railways. The chief recommendations of the

Home Office Departmental Committee on Lighting

in Factories and Workshops are explained, and the
classification of operations into two classes, " fine

work " (requiring not less than 2-ft. - candles,

and "very fine work" (requiring not less than 5-

ft. - candles) , is incorporated in the booklet as an
appendix.

In consequence of the existence of the Colorado
beetle in France, and in order to prevent the intro-

duction of this dangerous pest into England and
Wales, the Ministry of Agriculture and Fisheries

deemed it necessary in the early part of 1923 to issue

an Order (the Colorado Beetle Order of 1922) which
in effect prohibited the entry into Great Britain of

living plants and vegetables grown in a wide area

in France. Following representations made to the

Ministry, and as a result of the visit of investigation

to the infected region in France which was made by
the Ministry's entomologist during the autumn, it

has now been decided to amend the regulations.

The Colorado Beetle Order of 1923 has accordingly

been issued and came into operation on December 17,

revoking the corresponding Order of 1922. The effect
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of this new Order will be that in place of the dedara-

tioii rcijuired at present, each consignment of living

pliints, potatoes, or tomatoes shipped from porta

in European France to Great Britain must in future

be accompanied by a particular certificate or copy

certificate, which must be delivered to an Officer of

Customs at the same time and together with the

entry relating to the consignment. In future no

certificate or declaration of any kind will be require<l

in the case of vegetables for consumption other than

potatoes or tomatoes.

.\ sicRiKs of articles on " Science and Industry in

Vtn.iidi," from the pen of Dr. VV. Rosenhain, has

1
\- appeared in the Engineer, and in the con-

mi.iiug article, on October 26, the author sums up
his impressions derived from visits to a large number
of scientific and industrial laboratories in North

America. It is remarkable that the enormous
development of certain laboratories devoted to

industrial research, whether under the management
of a commercial body, such as the General Electric

Co., or of a Government department, such as the

U.S. Bureau of Standards, has noticeably had a

paralysing effect on the universities, some teachers

of science imagining that it is useless for them, with

limited equipment, to enter into competition with

such great institutions. Such an impression, as the

author remarks, would be most unfortunate if it

were to become general. The employment of so

many competent physicists and chemists in industry

has to some extent injured the scientific staffs of the

iiniMisities, and the standing of the men in charge

of teaching and research is not always as high .>

might be expected from the wealth and popuIatt< m

of the country, and from the vast sums expended <;:

buildings and e<}uipment. On drawing up a list < i

the most eminent men in various branches of scientiti

investigation, the proportion of Americans is di-

appointingly small, when the resources of the <

are taken into account. This attitude of A
towards science and its applications is recc^uisi i

and deplored by American men of science tbemse1vf>,

and it is a subject of speculation how long it will

take so great a nation to awake to the necessity of a

change in this respect.

Bulletin No. 7 i 7 of the Department of the Interior,

Washington, is on " Sodium Sulphate : its Sources

and Uses," by R. C. Wells. This pamphlet deals with
the mineral forms of sodium sulphate together with
salt cake, nitre cake, and Glauber's salt. The sulphate

process of making wood pulp is also described. The
booklet is well illustrated with diagrams of crystal

forms, equilibrium diagrams, etc.

We have received from the Canadian Department
of Mines a copy of a report on titanium by A, Robin-

son. The three parts into which the book is divided

deal with the metal and its comj>ounds, its occurrences

in Canada, and the production and uses of the metal

respectively. The book is well illustrated with maps
and diagrams. The uses to which titanium and its

compounds may be put are fully discussed. These
include its use in the metallurgy of steel, arc light

electrodes, pigments, mordants, and in the ceramic

industry.

Our Astronomical Column.
Mercury an Evening Star.—Mercury will be

visible to the naked eye on a few evenings at the end
of December, the planet being above the horizon
more than li hours after sunset. At about 5 p.m.,

Mercury will be visible on very clear evenings a little

above the W.S.W. horizon, shining with a rosy light

and scintillating after the manner of a fixed star.

The brilliant planet Venus will be situated about
8° to the eastwards and afford a clue to the exact
position of Mercurj', which will shine with far less

lustre. A field-glass might be employed to advantage.
Early in January, Mercury will disappear from the
evening sky, but Venus will remain very conspicuous
in the twilight during the ensuing winter and spring
months.

The Einstein Shift in the Solar Spectral Lines.
—Allusion was made in this column recently to the
announcement of Prof. C. E. St. John that he was
satisfied that this shift really exists. He gave
further details in a paper read at the meeting
of the Royal Astronomical Society on December 14 ;

in his previous researches he had felt it necessary
to confine himself to lines that are not subject
to pressure shift. But now that the pressure
in the photosphere is proved to be low, the
choice of suitable lines for measurement is greatly
widened. In studying the wave-lengths of iron lines

at the centre of the sun's disc and at different levels

in the photosphere, he finds a shift in excess of
Einstein at the highest levels, in agreement with
Einstein at the middle levels, and in defect at the
lowest ones ; these could be explained by downward
and upward currents in the respective regions, super-
posed on the general Einstein displacement. He also

found the latter displacement at the sun's limb

;

here, too, some other influence was superposed on it

;

scattering due to the greater thickness of solar
atmosphere traversed by the rays was suggested.
Mr. Evershed expressed himself in full agreement
with the conclusions, but Prof. Newall thought the
evidence was still not decisive, as many other dis-

turbing influences were at work on the sun, e.g. the
Stark effect, polarisation and anomalous dispersion ;

the observed displacement might be due to these.

Fixed Calcium Clouds in Interstellar Space.—
Mr. J. S. Plaskett has made an examination of the
radial motion indicated by the calcium lines in some
Cepheid stars of early type which have been found
not to partake of the periodic shift of the other
spectral lines. It has for some time been considered
that these stars are surrounded by calcium clouds.

It is now found that these clouds in various regions

of the heavens appear to be stationary relatively to

the general system of the stars. The clouds would
thus seem to be independent of the particular stars

showing the lines, and it was suggested at the meeting
of the Royal Astronomical Society on December 14
that there might be a general diffusion of calcium
vapour throughout the stellar system, but that in

most stellar spectra its presence is masked by the
strong H and K lines belonging to the stars them-
selves. Various difficulties were referred to in the
discussion. Some thought that the clouds would be
luminous and show bright lines ; another diflSculty is

the practically perfect transparency of the stellar

spaces which Dr. Harlow Shapley deduced from his

work on the globular clusters. The subject is still

somewhat obscure.
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Research Items.
Early Hittite Records.—Valuable additions to

our knowledge of the early history and poHtical
relations of the peoples of Western Asia are made
by Prof. Sayce in the concluding part of Ancient
Egypt for the current year, which has just appeared.
Prof. Sayce translates some of the early cuneiform
Hittite tablets, recently pubhshed by Dr. Forrer,
which relate the campaigns of Sargon of Akkad and
Naram Sin in Asia Minor. Naram Sin's enumeration
of seventeen kings who formed an alliance against
him includes rulers of cities in Babylonia, Northern
Syria, and Eastern Asia Minor, and proves the
intimate connexion which existed between all parts
of Western Asia in the third millennium B.C. From
one of the Boghaz-Keni tablets, in a record of a later
King Telibinus, we now learn that the leader of the
Hittite invasion of Babylonia, about 1900 B.C.,

which overthrew the Amorite dynasty of Khammu-
rabi, was Mursilis I. Telibinus also gives a list of
the cities over which he ruled, including Damascus.
This is the earliest mention of this city in cuneiform
tablets. It indicates that the Hittite sovereignty
extended southward as far as the northern boundary
of Palestine, and explains how Hittite settlers found
their way to Hebron in the time of Abraham.

Mathematical Work of James Gregory.—In
vol. xli. of the Proceedings of the Edinburgh
Mathematical Society, Prof. G. A. Gibson gives
a critical and historical account of the work of

James Gregory. To the ordinary student of mathe-
matics, Gregory is now known almost solely as
the man who first used the phrase " converging
series " as a technical term, and as the author of the
series for tan"^;r. The latter series is comparatively
unimportant, not a fundamental series like Taylor's,
and it is very unlikely that it would have been
associated with Gregory's name but for the part it

played in the Newton-Leibniz controversy. Yet all

..contemporary references to Gregory show that he
.was considered to be among the first mathematicians
of his day, quite apart from his fame as the author
of the " Optica Promota." Undoubtedly the books
he published were of sterling merit, though compara-
tively few references to them exist in modern mathe-
matical literature.

Al-Razi [Rhazes] as a Pioneer Chemist.—In
No. 3-6 of vol. xliv. of the Deutsche Literaturzeitung
(Berlin, 1923), Prof. Julius Ruska, of Heidelberg, has
an article on the contributions to chemistry of the
Persian physician Al-Razi (died a.d. 923 or 932). He
points out that a satisfactory history of Islamic
medicine and chemistry is still lacking, and remarks
that it is necessary to get back to the texts themselves.
According to Prof. Ruska, Al-Razi's chemistry, as
found in his " Book of the Secret of Secrets," is

characterised by the inclusion of a good deal of new
material unknown to the Greek alchemists, and also
by the classification of chemicals into three classes,

according to their origin from animals, plants, or
minerals. Prof. Ruska attributes to Al-Razi in
addition (a) the introduction of sal-ammoniac, and
(b) the first systematic and well-organised treatment
of particular chemical reactions ; here, however, he
is inaccurate, since Jabir ibn Hayyan (died about
a.u. 813) mentions sal-ammoniac very frequently,
noting both the natural product and that made from
hair, and al.so devotes several small books to a con-
sideration of such operations as calcination, distilla-

tion, sublimation, etc. As Al-Razi was certainly well
acquainted with Jabir's books, it is clear that a great

deal of the credit for the pioneer work to which Prof.

Ruska refers must be given to the latter chemist. It

is interesting to note how modern research is restoring

to the Muslims the great reputation for chemical skill

which they possessed for so long, though it suffered

heavily in the latter half of the nineteenth century.

Phyto - Pathology in Horticulture. — The
Gardener's Chronicle for November 3 contains, under
the general title " The Relation between Horticulture

and Phyto-Pathology," the first instalment of a paper
by Prof. Johanna 'Wfesterdijk, read at the Inter-

national Horticultural Congress at Amsterdam in

September last. Dealing with problems of unusual
difficulty, this paper seems to be singularly clear and
precise, and is none the less valuable for its frank

recognition of the numerous lacunae in our scientific

knowledge of the life-history and method of spread
of many important horticultural diseases. The
present instalment contains a wealth of data upon
two important problems—(i) the need for sterilisa-

tion of seeds in the case of certain diseases and the

methods adopted in various countries in such pro-

cesses of sterilisation
; (2) the successful growth of

plants in " sick " soils by the genetic selection of

resistant strains.

Trees of the Gold Coast.—The Bulletin of the
Imperial Institute, volume 21, No. 2, 1923, contains

an interesting account of the trees of the Gold Coast,

which is based upon information supplied by Dr.

J. M. Dalziel, senior Sanitary Officer of the Gold
Coast, and illustrated by four excellent photographs.
The trees described occur mainly in the deciduous
forests of what is sometimes called the Sudan zone
of vegetation. From the forestry point of view the
trees are not of great value, but they have many
local uses for timber, fibre, gums, and fuel, etc., while

the fat ot the shea-butter tree {Butryospermum Parkit)

gives to the open park-savannah forests considerable
economic value.

Oceanography of the Java Sea.—A gap in the

oceanographical knowledge of the waters of the Malay
archipelago has been filled by the researches of

Mr. K. M. van Weel in the Java and South China
seas from 191 7 to 1920 (Meteorological and hydro-
grapliical observations in the western part of the
Netherlands East Indian Archipelago : Treubia,

vol. iv. pt. 1-4, 1923). The lengthy memoir is

accompanied by a portfolio of 28 distributional

charts. The floor of the Java Sea is shown to slope

gently downwards from Sumatra towards the east,

barely reaching a depth of 100 metres to the west of

Macassar Strait. East of the 100 metre isobath the
depths appear to increase suddenly, but this is out-

side the area of Mr. van Weel's survey. A remark-
able feature is a deep channel in Sunda Strait between
Sumatra and Java. An erosion channel caused by a
strong current moving out of the Java Sea suggests
itself, but this explanation docs not fit the facts. Mr.
van Weel is disinclined to regard it as a tectonic

chasm as has been suggested, and leans to the belief

that it represents the sunken valley of a large river.

He accepts Molengraaff 's pleistocene continent on the
site of the Java and China seas, and regards the
Sunda submarine channel as a submerged feature of

that land. Ail hydrographical as well as a number
of meteorological observations are given in full.

River Pollution.—The pollution of the River
Tvne, and its deleterious effect on the salmon fisheries
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is the subject of a well-written paper by Miiw K. M.
Meek in tlic report of the Dove Marine I^lwratory
for 1022 23. I'ifty years ago the salmon fisheries of
the 'Jync were more than ten times as prosperous as
they are to-day, and almost conclusive evidence is

now given to show that the decline of this industry Ls

due to sewage pollution. The paper is of general
interest since it is illustrated by a series of curves
correlating the effect of sewage contamination upon
the oxygen content of the water. The result 01 an
experiment on Zoarces viviparus indicates that the
toxicity of the sewage is directly due to foreign sub-
stances in the sewage and not to the reduced oxygen
content of the water. It would be interesting to know
to what extent sewage must be tliluted in order that
this fish can continue to breed under experimental
conditions; also, what is the direct effect, if any, of
the reduced oxygen supply.

Boundaries in the United States.—Bulletin
No. 689 of the United States Geological Survey is a
complete account of the boundaries, areas, geographic
centres and altitudes of all States in the United States,
including oversea possessions. It is a revised and
enlarged edition of a bulletin that was first published
in 1885 and has been republished with additions
several times since that date. A brief introduction
discusses how boundaries are established and changed,
but the greater part of the volume deals with the
boundaries of the different States. Full details of the
present position of the boundaries and of all past
changes are given, with detailed references to treaties
and other State documents. In addition to a number
of sketch maps, there is a large reproduction of the
second edition of the Mitchell map of the British and
French dominions in North America as printed in

1774 or 1775. This was the map that was used in
forming the peace treaties of 1782 and 1783, for in
spite of its imperfections it was the best available at
the time. A coloured map shows the routes of the
principal explorers from 1501 to 1844 in the territory
now covered by United States jurisdiction. The
publication contains a great deal of valuable material
for the study of the evolution of boundary lines and
frontiers.

Philippine Earthquakes.—The Philippine archi-
pelago is one of the most active seismic regions in the
world

; yet, near its centre, lies the long narrow island
of Cebu, in which, for the last four centuries, almost
the only earthquakes felt have come from outside.
On this account, the earthquakes that may be con-
sidered as belonging to it are of interest, if only in
showing that historic time may be too brief to reveal
all the areas of seismic change. One earthquake that
caused slight damage in Cebu occurred in 1887, and a
second on February 28, 1922. The latter is the
subject of a brief report by the Rev. M. Saderra Mas6,
the historian of Philippine earthquakes (Bulletin of
the Weather Bureau, Manila, for February 1922).
The area of damage included the capital city Cebu and
the small island of Mactan to the east. In the channel
between the islands, beneath which the origin probably
lay, unusual movements of the sea were observed, and
on the same day, but at an unknown hour, the cable
crossing it was broken.

Sub-Surface Geology in Oilfields.—Until the
last few yccirs, sub-surface structural analysis in
oilfield work tended to be a very haphazard process.
Too often subterranean structures have been described
in terms of mapped surface evidence, and methods
of correlation of well-log data have been in the main
of a somewhat crude character, until the technique
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of palaeontology and petrology was acquired in dealing
with the evidence adduced from driuin^ operations.
Some r

I

< irts of petroleum geologists attached
to the I tates Geological Survey have shown
that the iiricssity for more detailed work of this

character is now fully appreciated, and a great deal
of minute investigation is hcing prosecutnl in this
connexion. It is therefore somewhat of a surprise
to see that in the case of the sub-su*^' • - <•'<« "f the
Pershing oil and gas field. Osage < 1 <.

the author, Mr. VV. W. Rubey, ha-
depending almost entirely on driller

well-logs, field -statistics, and the lik'
,

more highly technical and certainly more c<

methods of study. It is open to doubt as t<'

graphical methods of interpreting oil-well beliavKnir
lead to really important evidence which may be i!-<'l

as a basis of deduction of subterranean <

'

and as a guide to the future course of devi
of the oilfield concerned. As criteria of k i

circumstances, individual or even coUectiv*
performances are of doubtful value if studied NMtt)"i:t

reference to as comprehensive a knowledge of the
unexposed rocks as possible. It is not to be exi)e<.ii-d

of the average driller that he is trained in even the
elements of lithology ; his terminology is necessarily
crude and in many instances untrustworthy. It is

for the geologist to analyse and name the sampK-s,
just as it is his business to use those results for precise
correlation below ground. Thereafter, by co-ordina-
tion of such evidence and all other statistical data
furnished during the life-histor>' of each well, he is

in a position to supply the operators with all the
information necessary to economical development of
the field as a whole.

Rainfall in Sumatra.—The Royal Magnetic and
Meteorological Observatory at Batavia has recently
published, in Verhandelingen No. 11, a summary of
rainfall in the northern part of " Sumatra's Oostkust,"
by Dr. J. Boerema. The observations are made at
the official rainfall stations and the figures are not
used unless they cover a period of at least 5 years.

There are 288 stations available and in addition
22 stations in Atjeh and 4 in Tapanoeli. Monthl\-
and annual results have been calculated for a
normal period of 20 years. Maps for the year and
for each month show the areas of equal amount-
of rainfall for practically the whole country ; als< •

the months of maximum and minimum rainfall. T
is estimated by discussion that a monthly mean
rainfall calculated from 5 years' observations may
differ to the extent of 40 to 50 per cent, from the
average obtained from a long series of observations,
say 35 years ; in the case of 10 years' obseivatioiT;.

the deviations are reduced to about half that vc .

For 30 years the difference from the 35-year norai.il

is only 3 per cent. The rainfall increases from tht

coast to the mountains, the annual map showing .i

genercd rainfall of about 60 to 100 inches near thi

north-east coast to about 150 to 260 inches in the
mountains. An annual average of 263 inches is given
at Bandar Baroe. The rainiest season is October and
November, w^th a secondary maximum in April and
May. The double tropical periods of rainfall are
scarcely disturbed by the monsoons. The minimum
rainfall occurs in February and June. Statistics are
given of the monthly and annual amount and fre-

quency of rainfall at all stations. More than ordin-
ary' interest is associated with the carefully worked
results since Sumatra is divided by the equator and
falls about equally in the Northern and Southern
Hemispheres. Such discussions are of the highest
value to the world's meteorology-.
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Heat Conduction in Liquids.—In the issue of the

Proceedings of the American National Academy of

Sciences for October 15, Prof. P. W. Bridgman, of

Harvard, gives a summary of the results of his

measurements of the heat conductivities of 15 liquids

at 30° and 75° C, and at pressures vip to about 12,000

atmospheres. The liquids were placed between two
concentric metal cylinders, to the inner of which heat
was communicated electrically and the difference of

temperature of the two measured. For all the liquids

tested, with the exception of water, the conductivity
decreases as the temperature rises, and increases with
rising pressure. For the more compressible liquids

the conductivity at a pressure of 12,000 atmospheres
is nearly three times that at atmospheric pressure.

\i the transfer of energy from molecule to molecule
is assumed to take place with the speed v of sound in

the liquid, the thermal conductivity should be ^v/d^,

where d is the distance apart of the centres of con-
secutive molecules. This relation is shown to be
satisfied approximately.

Firing with Pulverised Coal and Blast
Furnace Gas.—The firing of coal in a pulverised
condition, that is, 90 per cent, through a 100 mesh
screen (100 holes to the linear inch) and 65 per cent,

through a 200 mesh, is attracting some attention in

Great Britain. In the United States about 30,000,000
tons of coal per annum is being burnt in the pulver-
ised condition, chiefly in the iron and steel, cement,
and glass industries. Since 1920 the rapid growth in

the application to steam generation has been remark-
able, and very soon about 3,000,000 tons per annum
will be absorbed in this one operation, although little

or no progress has so far been made in Great Britain.

One advantage of pulverised coal is that it will work
in conjunction with blast furnace gas. In the opera-
tions of the blast furnace a large volume of low-grade
gas is given off, averaging 90-110 B.Th.U. per cubic
foot, with a composition of about 24! per cent, carbon
monoxide, 5J per cent, carbon dioxide, 24 per cent,

hydrogen, f per cent, methane, and 66^ per cent,

nitrogen. As a rule the surplus gas is burnt on very
crude lines under steam boilers, and because of the
great fluctuations in the supply, generally coal has to
be used as an auxiliary fuel. This gives bad results,

since it is diflicult to keep pace with the variations
in the gas supply. For these conditions, however,
pulverised fuel is good, since it is almost as easy as gas
to regulate and adjust, and can be started up or shut
down in a few minutes. A good example of this

Erinciple is the huge River Rouge power plant of the
brd Motor Co. at Dearborn, Detroit, where 70 per

cent, blast furnace gas and 30 per cent, pulverised
coal is burnt without difficulty. It has been stated
that by neglecting this means of utilising blast furnace
HAS, Great Britain is at present wasting more than

•DO.ooo h.p.

The Earth's Electrostatic Field.—In the
September issue of Terrestrial Magnetism and Atmo-
spheric Electricity, Dr. S. J. Mauchly reviews the
evidence now available as to the daily variation of
the potential gradient in the air over both land and
sea. The land observations were made at nearly
20 stations between Cape Thordsen in latitude 78°
north and Cape Evans in latitude 77° south, and the
ocean observations on board the magnetic observing
ship Carnegie in the Pacific, Atlantic, and Indian
oceans. Dr. Mauchly finds that as a first approxima-
tion the gradient varies daily from 80 or 90 volts per
metre at 4 o'clock to no or 120 volts per metre at
18 o'clock Greenwich mean time at all land and sea
statiniTJ. There appears in be some v.'iri;<t!"»i of t)ie
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magnitude of the daily change and of the time at

which the maximum gradient is attained, w'ith the

season of the year and with the locality, but these

are not sufficient to invalidate the general conclusion.

In mid-Pacific and at land stations during June and

July, a reduction of the amplitude of the daily change
makes it evident that there is also a 12-hour wave,

but the observations are not yet numerous enough
to justify conclusions being drawn as to its nature and
its generality.

Synthesis of Benzene.—The classical experiment
of Berthelot on the polymerisation of acetylene to

benzene, made so far back as 1858, was a fundamental
synthesis of benzene, and is still quoted in the text-

books. The yield of benzene and allied hydrocarbons,

however, was so small that much experimental skill

was necessary to prove their presence. The results

were not greatly improved by the use of catalysts,

the main action in all cases being the decomposition

of the acetylene into its elements. In the Comptes
rendus of November 5 of the Paris Academy of Sciences,

N. D. Zelinsky describes experiments on the poly-

merisation of acetylene in the presence of activated

wood charcoal at 640° to 650° C. Under the con-

ditions described, more than 70 per cent, of the weight

of the acetylene passed over the charcoal was con-

verted into liquid products. From this liquid

absolutely pure synthetic benzene (303 gm.) was
obtained, and other substances isolated from the

condensate included toluene, p-xylene, styrol, indene,

naphthaline, fluorene, and anthracene.

Scott-Still Marine Engines.—A great deal of

experimental work on the Still engine has now been
done by Messrs. Scotts' Shipbuilding and Engineering

Company of Greenock, and their experience has
enabled the firm to consider the appUcation to

actual vessels. The m.s. Doiius is now fast approach-

ing completion, and is the first in which a large-scale

installation of Scott-Still engines has been fitted.

In this system the cylinder on one side of the piston

is used as an oil engine (two-stroke Diesel cycle)

and on the other side as a steam engine. The water
in the jackets is kept at working steam pressure,

and any heat passing through the cylinder walls is

used to generate steam. Heat is also recovered from
the exhaust gases by means of a regenerator, and also

by a feed heater. The m.s. Doiius is 400 ft. long and
has a displacement of 1 1,650 tons. The total power of

2500 b.h.p. is divided between two main engines

of four cylinders, each 22 in. diameter and 36 in.

stroke, and running at 115 to 120 revs, per min.,

giving a ship speed of about 1 1 knots when fully loaded

under service conditions. Steam is generated at

about 140 lb. per sq. in., and is first employed at the

back of the piston in one cylinder acting as a high-

pressure piston, and then is taken to the other three

cylinders, which together act as the low-pressure

cylinder. Official trials of the engines have been

made by the Marine Oil Engine Trials Committee
appointed by the Institutions of Mechanical Engineers

and Naval Architects. Their report has not yet
been i.ssued, but the following summary is available :

Average mean effective pressure, oil engine, 77-8 lb.

per sq. in. ; average m.e.p. steam cycle referred to

oil engine volume, 6-6 lb. per sq. in. ; total average
m.e.p., 84-4 lb. per sq. in. ; revs, per min., 122 ;

total indicated horse-power, 1425 ; brake horse-power,

1 251 ; mechanical efficiency, 87 8 per cent. ; oil

consumption per b.h.p. per hour, 0-336 lb. ; steam
evaporated per hour, 2400 lb. An account of the

engine, with photographs and drawings, appears in

Engineering for November 23.
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The British Empire Exhibition, 1924,

VXnDKSPHKAD interest throughout the British
*

' Kmpire and elsewhere was aroused by the
Imperial Conference, attended by statesmen and
representatives Irom the constituent parts of the
Kmpire, which recently concluded its sittings in

Ix>ndon. Among the subjects dealt with at this

historic gathering was the natural resources of the
Empire and their exploitation, and i>ractical expression
to many of the points raise<l will be given by the
Hritish ICmpire Kxhibition to be held next year at
Wembley. During the summer months, from April
until October, the Kxhibition will be a centre of
attraction throughout the British Kmpire and indeed
throughout the world. The immediate object will

be to furnish a display of the natural resources of the
coimtries of the British Empire and the activities,

industrial and social, of their peoples ; the ulterior
motive is the promotion of Imperial trade. In effect,

it should be an impressive spectacle demonstrating
the progress of civilisation.

The scheme for a British limpire Exhibition was
put forward in 1913 by the late Lord Strathcona, but
It was not until 19 19 that definite steps were taken to
promote such an exhibition. A provisional committee
secured the approval of the Board of Trade, the King
graciously consented to become patron, and in June
1920 the project was formally launched at a meeting
held at the Mansion House. The Prince of Wales
became president of the general committee, and in
December 1920 an Act of Parliament was passed
authorising the Government to contribute to the
guarantee fund, and the Dominions Overseas were
formally invited to take part in the Exhibition. A
site of 150 acres, since increased to 200 acres, was
selected at Wembley, and work was commenced.
The magnitude of the part in the Exhibition which

will be taken by the Dominions Overseas can be
gathered from the following figures : at the Paris
Exhibition of 1900, they had 60,000 sq. ft. ; at the
White City in London in 1908, 110,000 sq. ft. ; at
Wembley they are having 600,000-700,000 sq. ft. of
space. Most of the Dominions are building pavilions
to display their exhibits. Australia is spending a
quarter of a million pounds on its display ; the
Indian Empire, about 167,000/. ; New Zealand, a
minimum of 60,000/. ; and the other Dominions,
amounts in accordance with their size. The building
for Australia alone covers 150,000 sq. ft., while the
Government of India has occupied 100,000 sq. ft.

Other noteworthy buildings within the grounds are
the Palaces of Industry and Machinery, and the
agriculture section, which will house the Home
Country exhibits, and a building for the conferences
which are to be an important feature of the Exhibition.
To turn to a lighter side, there is a sports stadium
about one and a half times the size of the Coliseum
at Rome, which will accommodate 125,000 spectators,
and an amusement park where the usual exhibition
amenities will be provided. All the principal buildings
of the Exhibition are of a permanent and substantial
nature, and it is hoped that the site will be the home
of future large-scale exhibitions.
The British Empire Exhibition is itself of the nature

of a company, and the funds necessary for the
organising work and construction have been advanced
by banks on the security of the guarantee fund. It
is hoped that the receipts from gate-money, sale of
space in the Exhibition, and other sources of revenue,
will render it unnecessary to call on the guarantors.
At the close of the Exhibition, the property will be
vested in a body of trustees to administer as a site
for exhibitions, and any profits obtained, subject to a
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first charge in favour of the guarantors should it hav^
been necessary to call upon them, is to be devoted
public objects.

In order that the Exhibition may fulfil it«i pui
to display the natural resources of the I'

and tne activities of its people—it is i,.

wide range of exhibits must be included. 1

general condition is attached that, if mam
they must have been manufactured niaini

the Empire, or, if raw materials, they mat 1, .\ .

produced within the Kmpire. To orK>!i)> -

vast and varied collection is a task of no lu' .n

For this purpose the exhibits have been Ur>

10 sections, 45 groups, and 150 classes. A'
section headings are food, which includes ag:.

fisheries and food-products ; raw materials, includin
minerals and forest products ; education, science .m
art, including the several grades of education
human, animal, and plant diseases of the tr^

Groups in other sections are devoted to aerona
telegraphy and telephony, chemical plant,

instruments, hygiene and sanitation, and ^<c.^
economy. More than thirty committees have h<-»'n

appointed, each consisting of experts in a ; r

subject or branch of industry, to deal with tli

In some cases, the organisation of exhil-it- n

undertaken by recognised trade associati:i ;

• le

British Engineers' Association is arranging t d
engineering section, the British Electrical ; 1

Manufacturers' Association the electrical ci.,k...^^. ...g

section, the Society of Motor Manufacturers and
Traders the motor transport section, and the Associa-
tion of British Chemical Manufacturers the chemical
section. Pure science exhibits are being arranged bv
the Royal Society and the Association of Br --h
Chemical Manufacturers, the latter body haN ni^;

undertaken the whole of the pure chemistry side.

The chemical section itself will be a self-containe<l

hall with about 40,000 sq. ft. of floor space within the
Palace of Industry, and the chemical manufacturers'
association is spending 100,000/. on it. The bulk of

the space will be devoted to exhibits from the leading

firms of chemical manufacturers in Great Britain,

which will be arranged roughly in five groups : (i)

heavy chemicals, (2) dyestufl^s and intermediates,

(3) fine chemiceds, (4) soap and perfumerv', and (5)

scientific. One small section within the Chemical
Hall, 2500 sq. ft. in area, will be devoted to pure
chemistry, and it is hoped to demonstrate here the

body of scientific research on which the chemical
industry of Great Britain rests. The organisation of

the scientific section is in the hands of a committee of

representatives of scientific societies interested which
was recorded in our issue of November 3, p. «>65.

This committee and the Royal Society's committee on
scientific exhibits have three members in commor,
and in this way it is hoped to a\'oid overlapping.

It will not be possible in the space available for the

scientific section to attempt a complete, standing

exhibit illustrating the achievements of modem
chemistry. The difficulty is to be overcome by
providing a succession of exhibits which will follow

one another during the period while the Exhibition

remains open. For this purpose, the subject has

been broken up into a number of sections or branches,

and distinguished authorities in the various branches
are arranging appropriate displays which will be
" staged " in succession. A list of the names of

those who have agreed to act in this capacity- was
given in Nature of November 10. p. 700. In

connexion with the work of the scientific section, a

number of descriptive pamphlets indicating the nature
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and purpose of the various exhibits will be available,

and it is hoped to be able to publish a volume, each
chapter of which -will be contributed by an authority
on the subject discussed, recording in more technical

, language the state of chemical knowledge at the time
of the Exhibition. This volume should be a veritable

milestone in the history of chemistry, and should
prove a source of information and inspiration for

scientific workers for years to come.
The onus of the success or failure of the whole of

the chemical exhibits has been accepted by the
Association of British Chemical Manufacturers ; and
now that arrangements are nearing completion, the
Association has adopted the courageous policy of

giving wide publicity to its doings. Statements have
been issued to the Press, and scientific journals with an
interest in chemistry- have been provided with more
detailed information. This has doubtless done much
to arouse interest, especially in the scientific world,
in the display which is to represent chemistry and
chemical industry at Wembley.
The Royal Society's committee on scientific exhibits

at the Exhibition is faced with a difficult task. The
progress of British science in all its branches, with the
exception of chemistry and allied parts of physics, has
to be demonstrated impressively and effectively in a
space of 2200 sq. ft., by means of a grant from the
Government through the Department of Overseas
Trade. Here again the field has been divided up into

a number of parts, each of which has been put into the
hands of an authority. The first classification consists

of a primary group (mathematics, astronomy, and
physics), and a secondary group (meteorology, geology,
metallurgy, engineering, and aeronautics). In each
subject there will be (a) exhibits and demonstrations
illustrating current research, ip) instruments, and (c)

historical material, if space permits. Instruments will

be shown mainly from the National Physical Labora-
tory and the leading instrument makers, while the
historical material, consisting of portraits, historical

apparatus, and so on, will be drawn mainly from the
Science Museum and the Royal Institution.

In organising the pure science exhibit, the aim of

the Royal Society's committee has been not to show a
mere group of apparatus, but to take some new law
or principle, to trace its histor\', and demonstrate
the consequences of its discovery. Thus, to give an
example, one series of exhibits will illustrate the
discovery and subsequent history of the electron.

Starting from the work of Sir William Crookes,
illustrated by some vacuum tubes showing the
cathode rays and the other consequences of an
electric discharge in a vacuum, we shall pass to the
researches of Sir J. J. Thomson and the cfiscovery of

the electron as a definite entity moving with great
velocity, carrying a fixed charge of negative electricity,

and having the same mass whatever be its source.
This work leads on to the discharge of ions from hot
bodies, and the early experiments of Guthrie and the
work of O. \y. Richardson, on which most of the
known laws governing that discharge are based.
Then will come the original experiments of Fleming,
the phenomena observed in an electric lamp, the dis-

covery of the thermionic valve and its use as an ampli-
fier of wireless waves, and in many other directions.

The National Physical Laboratory is responsible for

a section on measuring instruments, illustrating much
of its important work in the maintenance of standards
of all kinds—thermal, up to temperatures of 2000° C.,

and electrical, from the currents and voltages used in

ordinary practice to those at radio frequency of some
500,000 to the second. On the engineering side there
will be exhibits to illustrate recent work on the
measurement of stress in solids, the phenomena of
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fatigue, and the nature of the relative motion of
the molecules of a crystal when subject to strain.

Wherever possible, the exhibits will take the form
of demonstrations, the whole object of the committee
being to avoid a " museum " of instruments. The
biological exhibits will be selected to indicate some
aspects of the progress that has been made in zoology,
botany, and physiology, and the varied nature of
modern researches in these subjects. There will also
be exhibits showing recent results of the study of
adaptation, variation and heredity, sex-determination,
the physiology of development, etc.

Finally, arrangements are being made for a series

of short lectures by scientific workers in connexion with
the Exhibition. In short, an attempt is being made
to present pure science to the world as a living and
progressive subject, and to demonstrate the high value
of the work which has been carried out and is still

going on in the scientific laboratories of the Empire.
In addition to these purely scientific exhibits, there

will be sectional exhibits dealing with the application
of science to industry. These will be in the hands of
a committee of the Department of Scientific and In-
dustrial Research, acting on behalf of the various
Research Associations. Such exhibits will be grouped
with their related industries, which will provide the
necessary funds as part of their general exhibits.
Government research organisations will not have
separate exhibits except in so far as they illus-

trate the working of particular industries such as
mining and agriculture ; their contributions will go
with the pure science exhibit organised by the Royal
Society committee.

Reference was made above to what may be termed
a Congress Hall, which includes four conference halls
with appropriate committee rooms, etc., capable of
seating 2142, 550, 180, and 150 persons respectively.
A small committee, under the chairmanship of Sir
Lawrence Weaver, is making arrangements with
various bodies which are organising conferences to be
held at the Exhibition. Among the numerous im-
portant gatherings which have already been fixed, we
may mention the following : an Empire Mining and
Metallurgical congress under the presidency of
Viscount Long of Wraxall, organised by the Institu-
tions of Mining Engineers and Petroleum Technologists,
the Mining Association of Great Britain, the Iron and
Steel Institute, the Institute of Metals, and the
National Federation of Iron and Steel Manufacturers,
to be held during the first week of June ; a textiles
conference, organised by the Textile Institute, during
the second week of June ; a World Power conference,
organised by the British Electrical and Allied
Manufacturers' Association, during the first and
second weeks of July ; a Museums conference,,
organised by the Museums Association, during the
third week of July ; and a conference on Science and
Labour, organised by the British Science Guild and
the National Joint Council of the Trades Union
Congress and the Labour Party, on May 30-31. These
conferences will be an important phase in the activities
associated with the Exhibition, and the exchange of
views promoted will have effects of world-wide
significance.

The British Empire Exhibition at Wembley next
year will, it is true, be an epitome of the products
and the activities of the British Empire. Rightly
organised, it can be more. It can show the people of
Great Britain, of the British Empire, and, through the
numerous foreign visitors it is certain to attract, of
the whole world, the progress of industry and the
purely scientific work on which all industry is based,
in turning to man's need and comfort the natural
resources of tlie world.
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Variations in the Level of Lake George,

Australia.

ON May 18, 1876. a Jcttcr appeared m Nature
from Canon R. Abbay on the subject of the

changes in level of I^kc George, in the south-cast of

New South Wales, which in the past hundred years

has varied from a small swamp to a depth of 25 feet

or more. We have now received from Canon Abbay
a letter and a diagram showing the variations of level

in the lake from 1817 to 1918. The latter, which is

reprotluced in Fig. i, was drawn from information com-
piled by the late Mr. H. C. Russell, Government
Astronomer of New South Wales, up to 1904, and
since that date by the Commonwealth Meteorological

Bureau. It also shows the " residual rainfall curves
"

for Goulbum, the nearest station, and. for Sydney,
150 miles distant. A residual rainfall curve is

obtained by finding the difference of rainfall for

each year from the average for the whole period

and adding up the differences for successive years,

so that the figure plotted for any year represents

the total excess or deficit of rainfall from the beginning
of observations until that year. The curves show,
as Canon Abbay points out, that while rainfall is

L (Actual level, inches from base) sO'36 R +0'36

1

The years in which the lake was dry have
otnittecf from the calculations. The results confin
those obtained from I^kc Victoria, that variatUHi

of evaporation are prob r^
'

.<• important tJha

rainfall variations in dct- the level of
and that the rate of c^.ijnM.uion is appreciaU
greater when sunspots are lew than when they
numerous.
The diagrani shows that the rainfall at Goulbui

agrees fairly closely with that at Sydney, but xi

rainfall at several stations over the lake basin
been available for a long period, there is no doub
that the correlation with their average would ha\
been appreciably higher than that with Sydne
rainfall. It also appears that the evaporation i

Lake George is not determined by sunspots to
same extent as that at Lake V'^ictoria. As Canon Abba
points out, the frequency of west and nortb-w«
winds would be of great importance in this cor
nexion, and this would be governed by the pressui
gradient between, say, Melbourne and Brisbane.

In 1875 Canon Abbay thought that the rise in thi

lake, which had proceeded fairly steadily from abou
1849 until that date, was connected with the do
struction of " bush," allowing the rni"^ " '

Kit;. I.— Fluctuation of water in Lake George, N.S.W. (I,at. S. 35° 4' ; Ixjng. E. 149° 23'). The fluctuations of the water in the lake as shown in black ,

from 1817 to 1904 were compiled from various sources by .Mr. Russell, and from 1904 to 1918 by the Commonwealth M eteorokigkal Bureau.

Residual mass curve of Sydney rainfall Mean rainfalV at .Sydney for 76 years, 48*35 in.

Residual mass curve of Goulburn rainfall Mean rainfall at Goulbum for 60 years, 25-34 in.

evidently an important factor in the level of the lake,

there must also be other influences at work.
The lake is without outlet, and we may accordingly

regard its changes of level as determined by the
balance between the rainfall and evaporation in its

basin, the loss by seepage probably being negligible.

As a measure of rainfall the long series of observa-
tions at Sydney has been employed from the com-
mencement of the official observations in 1840. The
question of evap>oration is more difficult, but it has
recently been found that in the Central African
lakes, Victoria and Albert, the amount of evapora-
tion bears a very close inverse relationship to the
number of sunspots, the correlation coefficient

between lake level (Lake Victoria) and sunspot
number, after elimination of rainfall, being as high
as + 0-90, and much higher than the correlation witii

the average rainfall in the basin. In the case of

Lake George, a few years of heavy rainfall and slight

evaporation result in a considerable rise of level,

and if they were succeeded by a series of dry hot
years the lake level would fall gradually until it was
dry or until another wet period supervened. It was
accordingly found best to correlate the changes in

level between the beginning and the end of each
year (L^) with Sydney rainfall (R), and average
sunspot number (S), during the same year, and the
following results were obtained :

Correlation between change of level and rainfall

;

influence of sunsp>ots eliminated : r = -i-o-35.

Correlation between change of level and sunspots ;

influence of rainfall eliminated : r = + 0-39.
The regression equation is :

L' (in inches) = 0-96 R (in inches) +0-43 S (Wolf's No.).
The corresponding equation for Lake Victoria,

Central Africa, was :
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into the basin with little loss, but the subsequen
fall in level showed that this could not be the c^

since the destruction of the bush continued -'

the level of the lake was falling. The nineteen
year periodicity which has been advocated in con-
nexion with Australian weather occurs in the lake

levels, though not very definitely, and there is also

an eleven-year periodicity connected with the sun-
spot effect. The two chief maxima in the level,

about 182 1 and 1875, and the two chief p>eric>ds when
the lake was dry, about 1848 and 1905, are separated
by intervals of 54 to 57 years, and may represent a
quasi-periodicity of about 56 years caused by the

interference of these two periodicities ; but weather
cycles are treacherous things, and it would not be
safe to base a forecast on them. C. E. P. B.

Geological Progress in India.

T T is satisfactor\' to notice that, in spite of financial
*- stress in India, the Government has continued to

add to the staff of the Geological Survey, which, with
the recruits recently selected, now includes 26 out of

the sanctioned 30 officers of the senior grade. The
progress of work also during the last few years, since

the return to normal duties of those officers who were
on active service, has resulted in an approach to

completion of many lines of work that had been for

some time necessarily left indefinite. Among these
the classification of the Tertiary beds of Burma, and
their correlation with the Tertiaries of Western India
and the standard stratigraphical scale of Europe, are
now showing distinct signs of stability.

The untimely death of Mr. E. Vredenburg (Nature,
April 14, p. 505) prevents the completion of the hea\-y
task of summarising the palaeontological results, but
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ihc papers which he has published already, together

\Mth the work especially of Dr. G. de P. Cotter, are

licient to permit of a satisfactory classification of

c Burma TertiaHes, the correct correlation of which

is of great importance to the petroleum industry of

the province. Of the dist-nct steps forward, one of

the most important has been recognition of the

precise nature of the lateral variation in fades,

especially that from north to south, in consequence of

the progressive rise and silting of the meridional

marine gulf which existed to the east of the Arakan
hills in early Tertiary times. Extended mapping of

the formations shows how freshwater formations in

the north pass southwards into beds of marine origin,

while estuarine and littoral beds pass into those of

more settled marine origin. The papers of Messrs.

Vredenburg and Cotter published in the Records of

the Geological Survey (vols. li. and liv.) bring together

the main results of this work expressed in tabular

form, and additional details have just been issued in

a posthumous paper by Mr. Vredenburg (vol. Iv.,

part I, 1923)-
The correlation of the Burma Tertiaries with other

areas has been based mainly on marine fossils, but,

meanwhile, most valuable studies of the vertebrate

remains included in freshwater beds have been carried

on by Dr. G. E. Pilgrim. Most of this has been in

connexion with the younger Tertiaries of the famous,

but, as it proves, not entirely well-known, localities

of the west and north-west. Recent work in the

Punjab Salt Range shows that some revision of the

correlation tables will be necessary, and that it will

be possible, when the newly discovered vertebrate

remains are studied, to correlate by direct fossil

evidence the lower and middle Siwaliks of the Salt

Range with those of the Himalayas.
The director's report of the Survey for 1922, just

issued by Dr. E. H. Pascoe in the Records, describes,

besides a summary of Dr. Pilgrim's most recent work,

some interesting results in other parts of India, in

addition to those separately noticed in previous pages

of Nature. Among these, an interesting discovery

of true Gondwana coal has been made in the Southern

Shan States, indicating a Jurassic or Rhaetic age,

corresponding to a part of the upper division of the

Gondwana system in India and some of the coal beds

of Tonkin.
Considerable additions have also been made

recently to our knowledge of the Deccan trap and of

the dykes through which the lava attained the sur-

face.
' Recent work by Mr. H. Walker in the Tapti

valley reveals the interesting fact that the river, for

more than 30 miles in an east-west line, follows a

fault valley, roughly parallel to the general tendency

to rifting which Sir Thomas Holland referred to in

his presidential address to Section C (Geology) of the

British Association at the meeting in Australia

(Nature, vol. xciv., September 3, 1914, p. 8) as a

{)reparatory condition for the outflow of the Deccan
ava sheets.

Another feature of general interest arises from the

long-delayed analyses of brines from the Sambhar
lake in Rajputana. The economic question which
led to a special investigation of this lake 20 years ago
arose from the observation of the salt-manufacturing

officers that the lake showed signs of depleted re-

sources and consequently possible loss as a source of

Government revenue. The investigation undertaken
in 1903 by the Geological Survey showed that, while

the total amount of sodium chloride stored in the

silt rendered nervousness on this account unnecessary,

there was a possibility that the continual removal of

pure chloride as salt and the consequent increase in

the proportion of residual carlwnate and sulphate
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among the soluble salts might increase the difficulty

of customary manufacture by fractional crystallisa-

tion. A methodical system of sampling was then
undertaken annually from various parts of the lake,

and Dr. W. A. K. Christie has recently analysed the
products. A summary of his results shows that there

was a small but definite deterioration in chloride as

the result of ten years' work in extracting salt between
1907 and 19 16. Taking the two five-year periods to

tone out annual variations, the ratio of chloride to

other soluble salts in the lake brine has dropped from
86'09 : i3"9i to 85-38 : 14-62. In the brines obtained
from the sublacustrine silt the corresponding ratio

has fallen from 83-18 : 16-82 to 81-07 ' 18-93. Ar-
rangements have been made for resuming the annual
sampling of the brines ; for unless a system be devised
for recovering some of the other salts, the value of the
lake as a source of salt will cease long before there is

any approach to exhaustion of the total supplies.

Palaeontology at the American Museum
of Natural History,

T^HE researches of the palaeontological department
' of the American Museum of Natural History

for the years 19 18 to 1921 have now been issued as

a volume, making the seventh in the series. In all

there are twenty-three papers, contributed by Prof.

H. F. Osborn, Dr. Matthew, Dr. Gregory, Messrs.
Granger, Mook, Von Huene, Miller, Gidley, and Camp.
Prof. Osborn describes some new Titanotheres, mostly
primitive forms, from the Huerfano, and in two other
papers continues his studies on the Proboscidea. One
is an account of some American mastodons, and the
other is important as giving his views to date on the
evolution, phytogeny, and classification of the elephant
group as a whole. Dr. Matthew, in addition to
faunistic papers, continues, with Mr. Granger, the
review of the faunas of the Eocene deposits of the
United States. The papers by Messrs. Gidley and
Miller are faunistic. There is a series of ten papers
by Mr. Mook on crocodiles, recent and extinct ; a
paper by Mr. Von Huene on reptilian and stego-

cephalian remains in the Cope collection ; and three
by Dr. W. K. Gregory, one of them in collaboration with
Mr. Camp, which are continuations of his studies on the
comparative myology and osteology of vertebrates.

In considering these contributions to our knowledge
of palaeontology, for the value of which the authors'
names are a sufficient guarantee, it will be noticed
that the bulk of them are continuations of previous
studies, and are designed to attack definite problems.
Such, for example, is the series by Dr. Gregory on
the muscles and bones, where various parts are
compared one by one and worked out in a most
systematic manner. These papers will form a mine
for other workers. In the same spirit is Mr. Mook's
intensive study of the crocodiles and Prof. Osborn 's

on the elephants.
The volume is a worthy memorial to the energy

and devotion of the president and staff of the museum,
and the museum without doubt gains from this

advertisement of its activity. If the publications by
members of the staff of the palaeontological depart-
ment of the British Museum for a similar period were
gathered together, it is probable that they would
make a worthy companion volume, but, being widely
scattered in several publications, the public has never
the opportunity to discover this fact.

It may further be noted that, in the period covered
by these communications, the American Museum from
its palaiontological department alone sent six expedi-
tions into the field as far as China, India, and Cuba, as
well as in the States themselves.



920 NATURE [DECEMhl... __, :92j

University and Educational Intelligence.

Birmingham.—The degree of D.Sc. haa been con-
frrrH on Mr. C. S. Fox for a thesis on "The Bauxite
aii.l Almiiinoiis Liiteritc Occurrences of In<li;i." and
siip|iliiii<iiiiiry papers; and on Wx H M (Iridiths

to! I ilifsis on "The Phytop lies of

liesli \\.itrr. and the Factors <1 Occur-
rence and i I .li apers.

CAMHKiiMih.—Mr. S. W. I'. S; been elected

to a fellowship at Christ's Collet;'

The secrctaryshii) of tin- Ho;nd oi Research Studies

has become vacant li\ tin- icMi^nition of Sir Geoffrey
Hiiil.r. now del ted ivpresentatu (• of the University
HI I '.II li.iniciit .

\s ho li.is done vahi;d)lc work in steering

tin- I
111'- toi the I'h.D. degree successfully

past ii i.d dillh nities.

It i-^ iiiojjoat'd, sul)n< t to tho npprovnl of the
Statutory Commis.sionci -., to limit; all I lUMisity
oliicers appointed in tlic fiiuiiu uiukr sucli pension
scheme as sh.dl he adopted by the University and
approved by the Commissioners ; and further, for the
University to take powers to come to an agreement
with present holders of University offices whereby
they may come under the general pension scheme.

It is proposed to admit to the privileges of affilia-

tion graduates of certain other inu\xrsitics who
have graduated with first-class honours witliout the
present restriction that they must have passed in

Knglish, mathematics, aiul Latin or Greek at one
of the examinations leading to their present degree.

Edinburgh.—On Monday afternoon, December
lo, the Rt. Hon. S. M. Bruce, i'nine Minister of the
Commonwealth of Australia, visited the University
and received the honorary degree of Doctor of Laws.
Mr. Bruce was warmly received, especially by a
nuinber of Australian students, who formed a compact
section of the audience and who gave their distinctive
call. In a speech immediately following the ceremony
Mr. Bruce emphasised the great need they felt in
all the Overseas Dominions that men of university
training should take increasing interest in the affairs

of their respective countries. At no time in the
history of Great Britain or the Empire as a whole
had it been more imperative that they should have
these men, with all their traditional ideas gathered
in the university, to give of their services freely and
willingly to the country and to set a standard of good
citizenship. He appealed for renewed unity of the
people, and said that " a strong and united British
Empire is the greatest hope there is to-day for the
future peace of the world and for the happiness
and security of the whole of humanity."

SHEFFiFT.n. The following appointments have
been made : Mi k. A. .Morrell, to be lecturer in
radiolog>^ ; .Mr. C. Wilkinson, to be lecturer in the
history of medicine ; and Dr. D. C. Barron, to be
assistant-lecturer in medicine.

London.—The following doctorates have been
awarded : Ph.D. (Science) : Prabhatchandra Sar-
badhikari (Imperial College—Royal College of Science)
for a thesis entitled " Cytolog>^ of Osmunda and
Doodia—On the Somatic and Meiotic Mitosis of
Doodia—I "

; Mustapha Ahmed Abu Zahra (Imperial
College—Royal College of Science) for a thesis entitled
" The Mechanical and Graphical Solution of the Two-
dimensional Motion of a Cylinder of a General Section
in Viscous Fluid subject to Oseen's Approximation "

;

Hassan Sadek (University College) for a thesis entitled

" Miocene Period in t*-- ^••'* -* ">: ^ • -vpt.

Ph.D. (Economics) : 1 i-loi

School of Econoniics; . . ^ ..^ . ;>udg«
Studies and the tfeasurement of Living Costs
Standards."

Mr. E. C. Davies, a distinguished student of Pro!
R. M, Wild at the Universit\' of Manchester has beet
appointed assi^t.i lit I.-tu-' -lieNati
Technical C<^>ll<t^e, iMirhan

SiNCK ouv is>ue of Decembi 1 foUowinj* an
nouncements of the election of rcpruscntati'. •

Universities in l^arliament have appeared :
'

Sir Char" m (U.) and Lord Hugh Cecil (L.)
Wales- Mvies (Lab.).

Applications are i

:

committee of th
University College Ho^^u... io, ,,.c Radcliffe Crocke
travellin;.; scholar.ship in dermatology', theapproxi
mate value of wliirh is 280/., tenable for a t

twelve montiis. to he spent at some place
outside the United Kingdom. Further p.^

may be obtained from the Dean, Universit>- CoUegj
Hospital Medical School, University Street, W.C.i,

iiii .\eu \Drk correspondent of the Times state
that Mrs. Montgomery Ward has given 3,ooo,oo<
dollars (about 660,000/.) to the North-Westem
Universit\-, riii( ai;o '-a medical centre a'

the Uni\(..'Mi.\ to !< lie Montgomery VVar(
Memorial. Yale Lnnersity has announced tha'

4,000,000 dollars (about 880,000/.) of the i5,ooo.oo<
dollars (about 3,330,000/.) left to it by the bequest
John W. Sterling will be used to erect a library.

Recent progress in vocational education in Ameria
is described in the sixth annual report of the Ve<\--^^
Board for Vocational Education. The enrol:

iji .schools aided b}- the board has increased stea
from 164,000 in 1918 to 475,000 in 1922, m
which year their total expenditures amounted to 12^
million dollars. The outstanding feature of tliis

development has been the growth of the general
continuation schools. The main purposes of this

type of school are the same as those of the continua-
tion schools provided for b\- .Mr. Fisher's Education
Act of 1918. Of the 48 states, 43 now maintain part-

time schools for young persons who have left full-ti:ue

schools to go to work, and 21 have enacted state-%v 1 !e

mandatory or permissive part -time school l.i.v-.

Although the enrolment in schools of this type i. as

increased from 53,000 in 1918 to 228,000 in 1922, tiis

number is le-s than one-tenth of the boys and tiirls

14 to 17 years of age not attending school of any kind.

One notable aspect of recent progress in the vocational
school movement is its influence on the re'.jular puhhc
iLi\- schools: "There i-- a new spirit in elenienl.irv

education ; it is tiie spirit of attention to practical

needs." Conversely the outlook of the vocational
education programme is beinc broadened so as
include much more than sim; ific prepa
tion " for the technical proce-- skilled

Some idea of the extent to which enipluyers reco£

the value of continuation schooUng may be gather
from the fact that at least 25 national associations of

employers have set up organised systems of training

for emplovees, some with endowments ranging from
2 to 10 miilion dollars. The Federal War Department
has developed an elaborate system of testing for

teaching trades in the Army, baised on a pohcy
fitting men not only for etfective military- ser\-ice bl
also for success in civ-il hfe.

NO. 2825, VOL. 112]



December 22, 1923] NA TURE 921

Societies and Academies.

London.

Aristotelian Society, November 26.—Prof. H.
W'ildon Carr in the chair.—J. W. Scott : The in-

cidence of mathematico-physical speculation on
philosophy. Mathematical speculation upon philo-

sophical questions is especially forceful at two places

—the theory of the infinite and the theorj' of appear-
ances and their relation to reality. The naive
conception of the infinite has been a common problem
for philosophers and mathematicians alike. Kant
declares that we can prove with equal cogency that
space or time both must be and cannot be infinite

;

and Galileo points out that an infinite number is a
number such that the number of numbers making
it up is the same as the number of numbers making
up a contained part of it. Philosophers and mathe-
maticians alike do not stop at the difficulty of the
naive conception. For each there is a false as well

as a true conception of infinity, and their definitions

are curiously alike. The essence of infinity consists

for the mathematician in a certain relation between
the whole and its parts, and for the idealist philo-

sopher infinity is only to be ascribed to wholes which
are self-contained, such as works of art. The other
problem, namely, the problem which of the contra-
dictory appearances of a sense-perceived object is

the real appearance of the thing, may be solved along
the same lines. Perspectives sum into a container.

The unity either of a thing or of a sensum is the unity
of an infinitude ; and an infinitude is something in

some sense self-contained.

December 3.—Prof. T. P. Nunn, president, in the
chair.—Dorothy Wrinch : On certain aspects of

scientific thought. Many important scientific hypo-
theses embody the assumption that certain pro-

perties are irrelevant to each other. They may be
grouped together as " irrelevance postulates." Thus
in the quantum theory there is an important hypo-
thesis to the effect that the energy of a bundle of

radiation given off by an atom of matter to the ether,

divided by the frequency with which it manifests
itself to the spectroscope, is always an integral

multiple of a universal constant h. The assumption
states that this ratio h has the same value, irrespective

of all physical and chemical properties of the matter
which emits the radiation. Also other " constants
of Nature " such as the charge carried by an electron,

the velocity of light, the universal constant of gravita-

tion, correspond each to a " postulate of irrelevance."

Einstein has suggested a postulate of irrelevance of

a still more radical kind in his assumption that the
laws of Nature are invariant with respect to systems
of co-ordinates which satisfy certain very general

conditions. In the generalised theory of relativity

these are the Gaussian systems.

Royal Anthropological Institute, November 27.

—

Mr. H. J. K. Peakc in the chair.—E. H. Hunt:
Hyderabad cairn burials and their significance.

Cairn burials with stone circles are found scattered over
the whole of South India. Their numbers indicate

that important persons alone could have received this

form ot burial, and the civili.sation repiesentcd must
have held full sway for a prolonged period. Pots
are found inside and outside cists. Body positions

are commonly " contracted," though " extended "

and " urn " burials are found, and burnt bones.
Iron is found constantly, but iron affords no evidence
of date in India. Surface denudation of more than
fifteen feet of hard soil in places and disintegration
of granite slabs in the absence of salt afford evidence
of considerable age. History shows that these
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burials cannot date later than Asoka in any case.

Vedic writings are silent. There is a curious series

of similarities with early Egypt : (i) Cultivation by
irrigation

; (2) orientation of graves ; (3) burials ;

(4) pohshed black and red pots, red pots on ring

stands, and pot marks, e.g. the " KA " mark ; (5)

lapis beads, a stone foreign to Egypt, and probably
also to India. Parallel with these resemblances an
equally striking series of differences can be made out,

such as the absence of stone circles in Egypt, though
boulders abound.
December 4.—H. Balfour: On certain aspects of the

technology of the Nagas of Assam. The field-observa-

tions recorded were made during a three-months tour

through the Naga Hills in company with Messrs. J. H.
Hutton and J. P. Mills, resident officials of the I.C.S.,

in the winter of 1922, during which some 50 or 60

native villages were visited. The prevailing system of

"dry " cultivation hy jhuming, as contrasted with the

elaborate intensive system of "wet" terrace-cultiva-

tion practised almost exclusively by the Angami, has

had devastating effects upon jungle-growth. Among
the Ao Nagas, when fire - making is practised for

divination or taking omens, it is not necessary to

obtain a spark. The ordinary process is followed of

sawing a bamboo thong round a stick, but the latter

need not be split as it invariably is for ordinary fire-

making. When the thong breaks the broken ends
are carefully studied, and the omen is taken from the

nature of the fracture. This use of an unsplit stick

for divination has not before been recorded. A type
of fish-trap is used, not before described from the

Naga Hills, the chief interest of which lies in its

almost continuous dispersal from this area through
the Malayan and Indonesian regions to Melanesia,

affording a valuable culture-link between the extremes
of its geographical range. This culture-link is further

emphasised by the loom and by other items, which
together throw light upon the route followed by
culture-dispersal within this wide area. The carved
" figure-heads " embellishing the huge monoxyle
dug-out gongs of the Ao Nagas are conventionalised

representations of the head of the water-buffalo. An
account was given of " bull-roarers," recently dis-

covered by Messrs. Hutton and Mills to exist in this

region.

Royal Microscopical Society (Industrial Applica-

tions Section), November 28.—Sir Kenneth Goadby
in the chair.—J. E. Barnard : The characteristics of

a microscope for general and special purposes. The
tests for mechanical efficiency that should be satisfied.

—S. H. Browning : The application of the microscope
to industrial diseases.—C. A. Newton : The micro-

scope in the examination of condensed milk. If a film

of sweetened condensed milk be examined at a
magnification of from 50 to 100 diameters, the sugar
it contains can easily be seen. The sugar crystals

afford an indication of the good quality of the milk
;

if they appear clean and well defined, the milk will

keep well, while in bad milk, or milk likely soon to

become bad, there appears also an acicular crystallisa-

tion of the milk sugar. Sweetened condensed milk
in its normal state is too dense or too opaque for

examination by the higher powers of the micro.scope

necessary to observe any micro-organisms likely to

be present. Diluting with nine parts of distilled

water, a thinner film is available, and in the case of

bad milk it is then easy to see yeast cells (causing

milk to become " blown "), and other micro-organ-
isms if any are present.

Linnean Society, November 29.—Dr. A. B. Rendle,
president, in the cliair.— C. C. Lacaita : The Onosmas
nf I.inn.Tus and Sibthorp, with a note on those of
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Toumcfort'8 herbarium,— M. D. ZaleMky : On new
HDccics of Pennian Osmundacea!. An extension of

Kid»ton and Gwynnc-Vaughan'» work on the anatomy
of Permian Osmundaceae from Kussia. Ferns of

thiH afhnity in Permian timcH had a solid wood in

the stem, tliflferentiatt-d into an outer zone of normal
trachcides and an inner core of short, wide elements
The l<;af-trace, on its outward course, changes from
mesMirch to endarch structure. The Jinatomy is

described in liathypieris rhomboidahs (in which the

stele was previously unknown), in two new species

of Thamnoptcris (T. Kidstoni and T. Gwynne-
Vau^hant), and in a new species of Zalesskya (Z.

urahca) which may be a young state of Z. gracilis.—
C. L. Withycombe : On the function of the bladders
in Utricularia vulgaris Linn. The bladders are not
pa.ssive traps, but capture prey by active movement
in resjxjnse to stimuli. The valve is a continuation
of the wall ; it is two cells in thickness, and closes

the mouth completely when its free margin is applied
to the collar. It consists of three ill-defined regions ;

marking the third or marginal flap are four tapering
biccllular hairs which are sensory. The quadrifid
hairs lining the bladder constantly ab.sorb the fluid

within, until equilibrium is reached between the
internal negative pressure and the osmotic tension
which can be exerted by the cell contents of the
hairs. There is now a considerable tension upon the
valve, tending to pull it inwards. This is prevented
by a cushion of specialised cells within the collar.

Chily an upward movement can possibly release the
valve from its catch, and this is brought about by
touching he sensory hairs.

Eugenics Education Society, December 14.—Prof.
E. W. MacBride in the chair.—A. S. Parkes : Some
aspects of reproduction considered in relation to
eugenics. Inherent constitution is of prime import-
ance from a eugenical point of view, but the conditions
under which reproduction takes place may have the
effect of limiting or augmenting the development of
the hereditary qualities. If reproduction takes place
under bad conditions, the fullest expression of the
inherited characteristics will be hindered. Conditions
obtaining during the maturation of the germ cells and
during the gestation of the foetus constitute the most
potent of environments. The age of the mother is

probably one of the most important factors governing
the efficiency of the secondary sexual organs of the
female for reproduction, and this is especially true
of first births. The optimum age for reproduction
seems, in the female, to be between twenty and
thirty years, and first pregnancies occurring much
after this age are attended by great probabilities of
mishap.

Cambridge.

Philosophical Society, November 12.— Mr. C. T-
Heycock, president, in the chair.—P. Lake : Wegener's
theory of continental drift.

November 26.—Mr. C. T. Heycock, president, in the
chair.—J. Barcroft and H. Barcroft : The haemoglobin
of Arenicola. The a band of oxy-haemoglobin in Areni-
cola is 18 Angstrom units nearer the blue than in human
blood, and the o band in carboxy-haemoglobin 12
Angstrom units nearer the blue than in man. The
pigment in Arenicola has a greater affinity both for
oxygen and carbon monoxide than in the mammalia.
The oxygen capacity in Arenicola is approximately
o-oi c.c. of oxygen per hour, an amount which is of
the same order as that necessary to maintain the
respiration of the worm whilst its hole is closed at
low water.—C. Shearer : Direct measurements of
axial gradients in embryonic tissue.—J. B. S.
Haldane : A mathematical theory of natural and
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artificial selection. Ft. I. The effect of select

on the competition of Mendelian populations
certain simple cases is investigated by means
finite difference equations. Sek»ction produces lil

change in the population when the receastves
few in number, except in the cases of tnl

aiisortative mating, and sex-linked inhentance.-
H. Munro Fox: (i) The spawning of echinoids. The
extrusion of the genital products of echinoid^^ "^ ''"'•

to the contraction of muscle fibres in the gon.r
The contraction of these muscles can be arii:

stimulated and spawning thus induced. A spawning
male stimulates ripe individuals of both sexes which
are in the neighbourhood to spawn. After spawning,
Strongylocentrotus lividus re-forms ripe eggs in nine
days at a temperature of I7°-19°. (2) The n;-

of a Red Sea crab through the Suez Canal. A
pelagicus commenced to migrate through tli

Canal in 1893, twenty-four years after the (..mil

was op>ened, and reached Port Said in 1898. The
crab has now spread along the Mediterranean coasts
to Alexandria and to Haifa.—N. J. G. Smith : The
parasitism of Helminthosporium grarrtimum Kab
[leaf-stripe disea.se of barley]. This fungus produces
leaf-strif>e di.sea.se without being present in the
growing-point, and it cau.ses death if that |X)int is

reached. The fungus penetrates each young leaf

(and finally the chaffs of the developing ear) from
the enveloping sheath, the first sheath bemg infected
from conidia, mycelium, or perithecia borne on the
seed or elsewhere.—R. N. Salaman : A leaf index as
a help to the identification of jxjtato varieties. The
first lateral leaflet on the left of the midrib of each

leaf is measured, and its index -;——i- x 100 calcu*
length

lated. The leaf index of a variety must be ascer-
tained from adult leaves on a healthy plant. The
variation of the index within any given variety* is a
normal one and represented by a normal frequency
curve. The probable error of the difference of two
means of 20 each is 0-7. A difference of two units
in the index may be considered as of significance.

Of 65 varieties of which the index was measured,
the value of the latter varies between 50 and 72.

Neither the place of origin of seed tubers, nor the
locality where the plants are raised, has any effect

on the leaf index, provided that the plants are healthy.
The leaf index is a constant for each variet}'.

Dublin.

Royal Dublin Society, November 27.—Prof. E. .\.

Werner in the chair.—F. W. R. Brambell and J. B.
Gatenby : On the supposed homology of the Golgi
elements of the mammalian nerve cell, and the
nebenkem batonettes of the genital cells of inverte-

brates. The Golgi apparatus in tlie smallest neurones
of Helix is in the p>erinuclear extra-centric p)osition,

surrounding an archoplasmic sphere. In larger

neurones it becomes dispersed around the nucleus and
the individual elements become much more numerous.
Basophil granules, probably representing the tigroid

body, and also lecithin (?) granules, are described in

the neurones. In silver preparations dark zones are
found around the Golgi elements. These probably
represent a product of its activity. Long and some-
times branched Holmgren canals were found in the
neurones. They were separate and distinct from
the Golgi elements. They may be processes of the
subcapsular cells. From the jX)sition occupied by the
apparatus in nerve and germ-cell, from its similarity

of micro-chemical reaction in both, and from embryo-
logical evidence, it is believed that the nebenkem
batonettes of the invertebrate germ-cells are homo-
logous to the Golgi network of the mammalian neurone
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—H. H. Dixon and N. G. Ball : On the extraction of

sap from living leaves by means of compressed air.

Branches of Tilia americana and Sambucus nigra were
enclosed in a strong cylinder in such a way that their

cut ends protruded. Compressed air at pressures up
to 20 atmospheres was admitted into the cylinder, and
the liquid which exuded from the cut end of the
branch was collected. This liquid was found to be
completely, or almost completely, free from sugars.
Experiments carried out in early and late summer
gave similar results. After the leaf cells had been
made permeable by means of toluene vapour the
sugar in the expressed sap amounted to about 5 per
cent.—H. H. Poole : Some experiments on the con-
vection of heat in vertical water columns. Experi-
ments are described on the convection of heat in

single and also in double vertical water columns. In
most cases, the flow of heat increases much more
rapidly than the temperature gradient. The smaller
the column the more rapid is the rise of heat flow with
rise of gradient. It is concluded that, for the small
gradient existing in the earth the effect of convection
in water-logged porous rocks would be negligible.
Where, however, water-filled fissures occur, we should
expect an appreciable increase in the vertical flow
of heat.

Royal Irish Academy, December 10.—Prof. Sydney
Young, president, in the chair.—J. B. Gatenby : Notes
on the human ovary, with special reference to the
corpus luteum of ovulation. The minute cytology of
the lutein cells of the human corpus luteum is de-
scribed. There is a Golgi apparatus larger than the
nucleus ; the lutein granules are not true fat, but are
probably the mitochondria loaded with lipochrome.
A new type of cell is described, called the stellate

chromophil cell, probably the homologues of the
clasmatocytes of areolar connective tissue. Possible
cytological criteria for distinguishing between the
corpus luteum spurium and verum are given.

Edinburgh.

Royal Society, December 3.—James Chumley :

Deep-sea deposits of the Atlantic Ocean. This
detailed research was based on a large series of
deposit-samples (1426 in number) collected from the
floor of the Atlantic by thirty-five expeditions between
1857 and 191 1, varjdng in latitude from 50° S. to
60° N., and in depth from no to more than 4500
fathoms. The examination of these materials was in
progress at the Challenger Office, Edinburgh, under
the superintendence of the late Sir John Murray at
the time of his death in 1914. Mr. Chumley, who
was associated with Sir John Murray for a number
of years as assistant, has finished the descriptions and
worked up the results in accordance with the methods
established by him. There are detailed descriptions
of 1426 samples, which cannot fail to be of signal
service in any future oceanographical work in the
Atlantic. The descriptions are followed by a discussion
of the information furnished as regards (i) the various
types of deposits, (2) the distribution of the different
constituents entering into the composition of the
deposit.

MaN'CH ESTER.

Literary and Philosophical Society, December 4.

—

W. B. Wright : The search for concealed coalfields
in the north of Ireland. Valuable areas of unworkcd
coal exist beneath the cover of the newer rocks in
the counties of Antrim and Tyrone. The structure
of the area covered by the newer rocks is controlled
by a series of direct and transverse troughs at the
intersection of which the deepest basins occur. As
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there is a considerable amount of evidence indicating
that these basins are more accentuated in the older

rocks below than in the overlying cover, they are
very likely to contain the coal measures, which form
the upper member of the older series. The margin
of one of the coalfields so indicated is in fact visible

at Coalisland, Co. Tyrone, where the newer rocks
have been removed by denudation, and this is now
being worked by Sir Samuel Kelly some little distance
in from the outcrop. An exceptionally rich series of
coals have been penetrated and a large output is

confidently predicted.

Sheffield.

Society of Glass Technology, November 21.—H. S.

Houldsworth : Note on the influence of rapid chilling

on the reversible expansion of clay. The phenomena
cited are consistent with the explanation that solution
of free silica occurs at the higher temperatures of
heating, that this separates out as cristobalite or
tridymite on slow cooling. It does not so separate
on rapid cooling. Some imperfect separation is

likely, but not in a sufficiently definite form to be
able to exert its proper influence on the expansion
phenomena.—P. Marson : Glasshouse pots : some
notes on their manufacture and use. The mixing,
weathering, and preparation of the clays were
described. Pots which have been stored for a long
period after drying give more trustworthy results than
new pots used shortly after drying. Of faults which
develop in the drying room the chief are cracks
across the bottoms of the pots and drying cracks along
the angles inside. Nine days should be occupied in

heating up large pots in the pot arch. After setting,

the pot should be left to mature in the furnace for not
less than 48 hours before filhng on.—Kurd Endell

:

The casting process for glasshouse relrac lories iia

German glass plants. Tests show that cast pots are
denser than hand-made ones. Cast pots are chemic-
ally more resistant than hand-made pots, and there
is no perceptible difference between them in respect
of heat resistance.

Calcutta.

Asiatic Society of Bengal, November 7.—N.
Annandale : Aquatic gastropods. (Zoological results

of the Percy Sladen Trust Expedition to Yunnan in

1922.) The most remarkable feature of the water-
snails of the province of Yunnan, particularly those
of the great lake Erh-hai, is the close resemblance
between many of the shells and those of certain
tertiary beds in Central Europe. Definite relations
exist between these shells and those of the tertiary
beds of the Shan plateau, but the resemblance between
the Chinese and the European species is due to the
convergent evolution.—W. M. Tattersall : Crustacea
Amphipoda. (Zoological results of the Percy Sladen
Trust Expedition to Yunnan in 1922.) Two speci-
mens of Gammarus were collected, G. annandelei
recently described from eastern China and Japan,
and a new species allied to G. crassus from the Caspian
Sea.—R. B. Seymour Sewell : Geographic and
oceanographic research in Indian waters. (i) The
geography of the Andaman Sea basin. The basin
bounded by the Nicobar-Andaman ridge and the
ridge itself are of composite character. A barrier-
reet of coral exists on the western side of the ridge.

(2) A study of the nature of the sea-bed and of the
deep-sea deposits of the Andaman Sea and the Bay
of Bengal. Charts are given showing the nature of
the deposits at different points, the limits of the
deposits of mud brought down by the great rivers,

and the influence of currents on the bottom. (3)
The density and salinity of the waters of Indian seas.
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Joseph Kiirschik : On matrices connected with
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Linnean Society of New South Wales, September 26.—Mr. J. J. Fletcher, vice-president, in the chair.
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A. J. Turner: A revision of the Australian Aner-
astrianae (Lepidoptera). Only five Australian genera,
which can be easily tabulated, namely, Statina,
Calamotropa, Emmalocera, Anerastria, and Saluria,
are recognised. Four species are described as new.
—C. T. White : A new conifer from Southern Queens-
land. Description of a new species of Callitris, close
to C. calcaraia R.Br, but easily distinguished by the
characters of the cones.—R. Greig- Smith : The high
temperature organism of fermenting tan-bark. Pt. iii.

The organism produces carbon dioxide from a number
of carbon compounds. These include carbohydrates
such as saccharose, dextrose, levulose, maltose,
lactose, galactose, xylose, dextrin, starch, gum acacia ;

alcohols such as niannit, glycerin, amyl, and ethyl
alcohols ; salts of organic acids such as citric, lactic,

succinic, acetic ; nitrogenous substances such as
peptone, asparagin, meat-extract. Ammonium salts
and urea can serve as sources of nitrogen. Raffinose
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Government Publications and their

Distribution.

WHEN a government takes in its own hands the

publication of matters of scientific interest, it

may be assumed that this is done with three distinct

objects in view. In the first place, it wishes to bring to

the notice of scientific workers the results of original

researches carried out by experts in Departments under

its control, in order that these results may form a

foundation for further advance in knowledge. So are

published the papers comprised in the excellent scien-

tific reports of the Ministry of Agriculture and Fisheries

in England, and of the Fishery Board for Scotland. Or

it desires to bring to the notice of the public, for the

sake of the individual and through him of the nation at

large, the condensed wisdom of science as bearing upon

matters of practical importance. Such is embodied in

the pamphlets and leaflets dealing with agricultural

pests and plant diseases, with methods of land-cultiva-

tion and stock-raising, issued by the Ministry of Agri-

culture and Fisheries and the Board of Agriculture for

Scotland. Sometimes these two aims are seen to run

side by side, as in the Journals of Agriculture published

both by the English Ministry and Scottish Board, in

which matters of both scientific and practical interest

appear.

The third object is very different from either of the

above, its end being to inform the outside world, scien-

tific and non-scientific, regarding the activities of

institutions in which a general interest is taken ; it

takes its typical form in the annual reports of such

establishments as the British Museum, the Natural

History Museum, and the Royal Scottish Museum.

This last object may seem to have little of scientific

value to commend it, but it is in reality of prime

importance ; for institutions of the kind mentioned

depend for many of their most valuable acquisitions

upon the generosity of the public, and unless public

interest is stimulated by full knowledge of progress and

requirements, the national collections, and science,

must in the end suffer.

The duty of scientific publisher assumed by the

Government does not end, however, with the printing

of pamplilets, nor are its aims thus attained ; the

question of distribution is second only to that of print-

ing, and it is to this that we wish particularly to direct

attention. Every scientific worker is aware of the

generous and even lavish free distribution of scientific

publications carried out by Government Departments

of the United States of America ; and one is tempted

to speculate whether the activity and originality of

research now apparent there may not be due in part

to this sustained appeal to the scientific mind.



926 NATURE [December 29, 1923

At no time could H.M. Government have been

charged with a lavish or even generous distribution of

the scientific fruits its workers have culled. It now

appears that even the meagre distribution of former

years is to be curtailed, and u false notion of economy

threatens practically to abolish the free circulation of

government publications of scientific interest. The

new policy affects the three types of publications

already mentioned in various ways.

In Kill years, the annual reports of the Museums

have dwindled until they have become dry skeletons,

scarcely worthy of distribution, and quite unworthy of

the great national institutions they represent. Com-

pare them with the beautifully printed and illustrated

reports of the American State Museums. Surely this is

not the way to encourage the free giving of the public,

on which the American Museums and our own so largely

depend.

The leaflets of the English and Scottish Depart-

ments of Agriculture were formerly sent gratis on

publication, from a standing list, to gardeners, farmers,

and others interested in the checkmating of pests or

the improvement of cultivation, and the wide dis-

tribution of these concise and generally up-to-date

publications played a great part in combating local

pests, and possibly in preventing the local pest from

becoming a national pestilence. Now, to be received

free each leaflet must be applied for in writing, and

only one copy of any one leaflet is supplied gratis :

the free circulation as a matter of routine has ceased.

As regards research publications, the position is no

less serious. Here also free distribution to workers

interested in like fields has ceased, and scientific

societies no longer receive copies in exchange for their

own publications. Yet, curiously enough, the scien-

tific worker in foreign countries is to be given a pre-

ference denied to his British colleague, for foreign

societies making exchanges are not to be placed under

the ban.

A still further restriction has been brought into force.

The circulation of the records of scientific discovery

has always been greatly aided through the strictly

discriminate distribution, by the discoverer himself,

of author's separates ; and most scientific journals

are still willing to present an author with twenty-five

copies or so of an original contribution. But personal

application to government scientific workers for a

particular separate has disclosed the fact that, at any
rate in certain important scientific departments, the

allowance of author's reprints granted by Government
is limited to three copies, though indeed if the published

price of the pamphlet be less than one shilling he may
have six. A joint author, provided he has contributed

more than a third of the research, is entitled to one-
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third of this normal allowance. Could cheese-porin:

be more ridiculous ?

It would seem that, in the desire to save a mite, tl •

Government u in danger of losing a mountain

cost of a relatively small number of oflf-prints, once tr

type has been set up, can scarcely be compared witli

the gain likely to accrue from a wide circulation <<!

scientific matter of practical and economic important* ;

and in this respect the Government lias duties to the

public and the scientific world other than those of a

publisher controlling a purely commercial undertaking.

As the matter stands, government researches will

continue to be made, and the results laboriously gained

by trained and expert workers will be printed at vers

considerable cost—and then consigned to oblivion in

the cold storage chambers of H.M. Stationer}' Office

or some other department.

There is no suggestion here that the Government

should undertake wasteful distribution. It has always

seemed to us unnecessary that when an allotment-

holder applied for agricultural leaflets, having in mind

garden pests, he should receive also instruction in pig-

and poultry-keeping, in the values of farm manures,

or in the financial affairs of agricultural co-operative

societies. But this danger might be avoided by, let us

say, grouping the leaflets for free distribution in dis-

tinctive and homogeneous sections for particular classes

of inquirers, rather than by the drastic step of abandon-

ing altogether the method of free routine distribution.

Perhaps, short of the generous distribution of scientific

papers with which the United States have made us

familiar, something might be done by the wide circula-

tion of the periodical H.M. Stationer)' Oflice lists of

Government publications, from which scientific societies

or interested individuals might select and apply for

such works as concerned their own field of activity.

In any event, the distribution of Government publica-

tions dealing with matters of scientific interest cannot

remain as it stands at present ; it is based upon a

narrow idea of the importance of the spread of scientific

knowledge, even upon a mistaken computation of the

pecuniary value of science. How diametrically opfwsed

it is to the trend of enlightened opinion in Great Britain

is indicated by a recent decision of the Carnegie United

Kingdom Trustees to increase still further their free

circulation of expensive books to whatsoever individuals

care to take up any serious study. What is wanted

is not less facilities for making scientific knowledge

and achievement widely known, but more. It is to

be hoped that scientific societies will not permit the

recent restrictions to pass unchallenged, and will unite

to secure for the public and for scientific workers the

fullest publicity for information of service to them as

stimulus or as guidance.
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The Physiology of Sex-Determination.

The Mechanism and Physiology of Sex Determination.

By Richard Goldschmidt. Translated by Prof.

William J. Dakin. Pp. ix + 259. (London : Methuen

and Co., Ltd., 1923.) 215. net.

PROF. GOLDSCHMIDT gives us an object-lesson

in the way in which a single problem, at the

outset not apparently more important than a thousand

others, may, if pursued to its limit, be made to yield

results of the deepest importance and the widest

application.

It has long been known to entomologists that crosses

between different species, and often also races, of Lepi-

doptera frequently produce a number of sexually

abnormal forms. This was the starting-point of the

investigation which has finally enabled Goldschmidt to

make his important contribution to the study of sex-

determination,and indeed to the problems of differentia-

tion in general.

Put in the briefest possible way, we may sum up the

results of his twelve years of work upon the sexual

abnormalities arising in racial crosses of the Gipsy

moth {Lymantria dispar) as follows. In the first place,

since moths have two active sex-(X-)chromosomes in

the male, and one in the female, the male-determining

factors are in double dose in males, single dose in females.

The female-determining factor Goldschmidt has finally

located in the Y chromosome—an interesting fact,

since the work of the Morgan school on Drosophila has

shown that there the Y chromosome is without influence

upon sex-determination. He has next shown that the

strength or " potency " of the sex-determining factors

may vary, and does actually do so in the different sub-

species and races employed. It follows that when a

cross is made, the future distribution of the sex-factors

of various strengths, both male- and female-determin-

ing, can be prophesied from what we know of the

behaviour of the chromosomes, or, in other words, on

Neo-Mendclian principles.

As to the mode of action of the female-determining

^factor, we have the important fact that the Y must

exert its effect upon the growing oocyte, since we find

t the female-determining factor (which is inherited

purely maternally according to expectation) is effect-

ively present in males as well as females, although, of

course, in all eggs destined to give males the Y has been

eliminated in the polar body. If we are to draw con-

clusions, it appears that some substance, which Gold-

schmidt considers as of enzymatic nature, is given off

into the oocyte in quantity proportional to the

" potency " of the female-determining factor in the Y,

and exerts effects in embryonic development propor-

tional to its quantity. It is clear that if this is fully

NO. 2826, VOL. 1 12]

'I

^Kfact
^Hexe:
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substantiated, it gives us important clues as to the

possible mode of action of chromosomal genes.

By these last facts we are introduced to the second

part of the problem—the mode of action of the sex-

factors during development in contradistinction to their

distribution to the gametes and zygotes—a field where

Goldschmidt has made his most signal contribution.

What do we start with ?—the presence in every male

moth of two doses of male-determining, and one dose

of female-determining substance; whereas in the female,

to the same quantity of female-determiner there is only

one dose of male-determiner. But, since normally, in

spite of the presence in individuals of either sex of

determiners for both sexes, we get only the two classes

male and female, we must say that (using the symbols

M and F for our two sex-determiners) 2M>F, whereas

F.-M.

When different races were crossed, abnormalities

were produced. Goldschmidt was, in the first place,

able to demonstrate that, whatever the degree of

abnormality (and all degrees ?.re possible), they fell

into two classes, those which started their development

as females but ended it as males, and those which

started it as males and ended it as females. They

thus have no kinship with the other main type of sexual

abnormality known in insects, in which one half (or

some definite section) of the body is of one sex, the other

of the other. These latter animals are thus sex-

mosaics in space, whereas Goldschmidt's are sex-

mosaics in time. The term gynandrontorphs should be

restricted to the spatial type, the term intersex, or

better consecutive intersex, being used for the other.

The origin of gynandromorphs is to be sought in an

abnormality of mitosis whereby an X chromosome is

lost from one embryonic nucleus, whereas that of the

intersex is to be looked for in the faulty balance of

sex-factors.

It is only in certain crosses that intersexuality

appears. An analysis of the families, together with the

above-mentioned discovery of the transformation of

sex during development in the intersexes, led to the

following far-reaching conclusions. Broadly speaking,

most of the Japanese races of the species possess sex-

factors of high potency, the European races of low

potency. Intersexes result (i) when a high-potency or

" strong " M (male-determiner) is combined with a
" weak " F—in which case the result is a female

intersex, or one which is genetically female and starts

its development as a female, but is later switched over

to maleness ; or (2) when two weak M's are combined

with a strong F, in which case male intersexes are

found.

Further, within each main group, the separate races

may differ in regard to the strength of their sex-factors

;
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and this will be reflected in the different degrees of

intersi-xuality resulting from different crosses.

These facts, and various interesting consequences of

the facts, may be regarded as firmly established. It

should be noted that there arc one or two local races

which have given curious results, which will have to be

Worked out in greater detail.

Goldschmidt's further argument is as lullovs.-,. The

expressions "2M>F" and "F>M" express only the

conditinii- in the fertilised eggs before development has

started, rhc further facts can be explained only

if we suppose that, during development, in each

cell of the body sex-controlling substances are pro-

duced at definite rates, and that these rates are pro-

portional to the original quantities of the sex-factors.

When, for example, a strong M and a weak F are

present together in an cu'l'. not only is the difference

F-M abnormally small. Ill It tin rite of increase of For
of substances produced by it is lower, that of M higher,

than usual. As a result, the two curves eventually

intersect ; and, of course, from this moment the

individual, hitherto female, is switched over to the

male type of development, and a female intersex is the

result. The degree of abnormality is of course deter-

mined h\- the relative rates of F- and M-production,

and tiir iKrisecjuent earlier or later incidence of the

intersection-point in the life-histor)^

If the intersection-point comes early enough, and the

change to the " wrong " sex occurs before any chitinisa-

tion has taken place, sex-reversal will be apparently

complete, and we shall get nothing but one sex from

our cross. This does occur.

Let us suppose the sex-reversal is from female to

male. Then, in the resultant all-male broods, half the

individuals should be genetically females, and there-

fore be of chromosome-constitution XY instead of XX.
If mated with normal females,therefore,theyshould give

an abnormal sex-ratio (2XY= 9$ : iXX= c? : lYY
—dies), as was pointed out in general terms by Morgan

and by the reviewer some time ago. Similar sex-

reversal followed by abnormal sex-ratio in the next

generation has since been shown to occur by two

independent workers in the frog, and now Goldschmidt

has rung the changes upon it in Lymantria and has

shown that in ever>' case the results fit with expecta-

tion. Thus the final somatic sex may be the opposite

of the original zygotic sex.

But we can go even further than that. The reversal

(total or partial) of the original sex may be due either

to genetic or to other factors. In Goldschmidt's

moths the reversal is due to genetic causes—the

fertilised egg contained ine\itably within itself the

seeds of its eventual change of sex, in the form of a

quantitative disharmony of the sex-determining factors.
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But sex may be upset by outer agencies: by hormones,

in the case of vertebrates, whether the experiment be

of Nature's (as in the PVee-martin, the female intersex

of cattle, owing its abnormality to the male hormones of

its own twin brother), or of man's (as in the remarkable

castration and grafting experiments of Steinach, Sand,

Moore, Lipschiitz, Goodale, and others) ; by parasites, as

in crabs and insects ; or by interference with the gametes,

as in the increased numtxsr of males produced in frogs

(Hertwig and his pupils) or trout (.Mrsic) by over-

ripeness of the ova.

The earliel- rigid belief that sex-determinati'

entirely a matter of the chromosome-constitutitm must

therefore be modified. Sex, in all higher animals and

in some plants, is normally determined by the chromo-

somes, but (as might have been foreseen) the normal

agency can in certain circumstances be overridden.

It is clear that, with the point of view arising from

these facts, much that is lx)th new and important has

been gained. In the first place, we have the confirma-

tion of the idea, which had become establbhed as a

result of the work on Drosophila, especially by Bridges,

that sex-determination was an affair of balance between

genes contained in the sex-chromosomes and other genes.

Bridges, by the utilisation of triploid strains, showed

that in the fly, while the female-determiner was mainly

lodged in the X (since here the female is XX, the male

XY), male-determination was not an affair of one but

of several factors, a disproportionate amount of in-

fluence being entrusted to that or those in the diminu-

tive 4th chromosome. Two X's in the presence of

three sets of autosomes gave intersexes: if only two

instead of three of the 4th chromosomes were pre-

sent, the intersexes were of more female type. We do

not profess to understand Goldschmidt's comments

(p. 99)
:
—

" .... instead of speaking of the different

quantities of a sex factor he [Bridges] prefers to speak

of a more or less greater number of factors. Logically

as well as physiologically this is naturally the same."

Although Goldschmidt has shown that his " F

"

substance is largely due to factors lodged in the Y
chromosome, yet it may be confidently predicted that

numerous " sex-modifiers " will be discovered in the

autosomes.

Our second principle is concerned with development.

Goldschmidt's idea of different rates of production of

substances in the embryo is in itself ver>^ fruitful, while

if his correlation of the rate of production of the sub-

stance with the amount of some initial ferment con-

tained in the gene, and this amount with the " potency
"

of an allelomorph in a multiple series,—if this is sub-

stantiated, we acquire a new outlook into the relation

between Mendelian genes and their mode of action in

development.
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That a correlation of some sort does exist between

rate of developmental processes and nature of gene

appears to be established ; but whether there exists

the exact chain of events imagined by Goldschmidt

is a matter for further verification.

How valuable is the conception of rate of pro-

duction of substances in ontogeny is seen by the rapid

application which it has found in other fields. Crew

has applied this idea to the explanation of various

puzzling abnormalities of the reproductive organs to be

found in mammals, and by so doing has removed them

from the lumber-room where they lay labelled with the

meaningless title of " pseudo-hermaphroditism " to a

place in a coherent biological scheme. It appears

more than probable that the determining factor in

Amphibian metamorphosis, with all its curious varia-

tions from species to species, is simply the relative

rate of thyroid growth. It will assuredly prove that

the same concept will be of prime importance as regards

the other endocrine glands in all their functions of

irrowth-regulation and of initiating new phases such as

puberty. In brief, the ideas of physical chemistry are

thus being introduced into embryology, and dynamic

ways of thinking substituted for static.

So much for the important positive results, both of

fact and theory, which flow from Goldschmidt's work.

It remains to criticise some of his details.

We think it right in the first place to emphasise the

fact that the well-known curves illustrating the physio-

logy of intersex production (p. 95) are quite hypo-

thetical in their details—a fact not sufficiently brought

out in the text. They could be drawn in a considerable

number of quite other ways and still satisfy the facts.

In particular, this applies to the representation of the

curve for production of " female " substance as rising

to a maximum and then sinking again. This is of

great theoretical importance if really true ; but no

adequate discussion is given of the reasons for the

adoption of this particular curve, nor for the rejection

of, e.g., a curve which continued to rise throughout life.

The same, mutatis mutandis, is true of various other

of the curves presented later for other organisms

—

although here their hypothetical nature is made clearer.

We think that in many cases it would have been equally

easy to employ the idea of alteration in susceptibility

of tissues to a constant stimulus (as exemplified, e.g.

in the alteration in susceptibility of Anuran limbs to

thyroid at metamorphosis) instead of that of alteration

in the amount of morphogenetic substance (intensity of

stimulus).

We note the absence of reference to Haldane's

interesting work (in reality a corollary of Goldschmidt's

own principles) that when one sex is reduced in numbers

or abnormal in structure as a result of a varietal or
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specific cross, it is—not always the male or always

the female, but—always the heterogametic ; and also

wonder why play is not made (pp. 222-224) with the

idea that sex-linked semi-lethal factors account for the

well-known differential elimination of males before and

soon after birth in man and other mammals—an idea

which at least gives full formal explanation of other-

wise incomprehensible facts.

In his discussion of human sexual abnormalities

(p. 243) the author has only been thinking in terms of

his previous Lymantria scheme, which will give greater

or lesser sex-transformation as a result of faulty balance

of sex-genes : Crew's recent papers on goat and pig

intersexuality suggest another and simpler explana.tion,

in the idea of abnormally slow production of the male

hormone, but without any switch-over from one sex to

the other. No reference is made to the classical work

of Pezard on birds, in which the effect of the gonad

hormones upon growth-rate of sexual characters is so

ably analysed.

These, however, are matters of comparatively minor

moment. The main thesis of the book stands, and is

of great value. In addition, various subsidiary topics

are discussed with great lucidity. We especially com-

mend the section on secondary sexual characters. The

treatment is not new, but so clear and incisive that

after reading it there should be no excuse for the not

uncommon misconception that the inheritance of such

characters throws any light upon or is in any way

correlated with the inheritance of sex itself, save only

that once sex is determined, it controls the expression

of one or the other set of secondary characters.

The well-known difference between the physiology of

sex-determination in insects and vertebrates—in the

former independent of all gonadial influence, in the

latter put under this influence from a very early period

of ontogeny—the author correlates with the general

shortness of life in insects as against its greater length in

the higher group. This is an extremely suggestive idea
;

it will be interesting to see whether subsequent research

upon the connexion of gonad and sexual characters in

other invertebrates will bear it out. Finally, after the

mass of nonsense and vague theorising that has been

written on the sex-ratio, we commend his chapter on

the subject as an admirable tonic.

It has seemed worth while to go into some detail

regarding the thesis and scope of the book, in spite of

its having been first published in German three years

ago, since here for the first time are English readers

provided with a translation (which, since Goldschmidt

has incorporated recent work, is also a second edition).

The book is intended for medical men and others, such

as lawyers or sociologists, who may have occasion to

study the problems of sex, as well as for the professional

2 C I
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biologist, and it is a fact, however unfortunate, that

the great majority will not read a foreign language

unless they must. The translation is direct and ade-

quate, and reads smoothly, although a few Germanisms

might be got rid of in a second edition.

Work on the prolilems of sex is proceeding so rapidly

that Doncaster's and Morgan's books on the subject,

although not ten years old^ are cjuite out-of-date. We
have no hesitation in recommending Goldschmidt's

work ns the best existing introduction to the subject,

and Icndfring our thanks to Prof. Dakin fnr his transla-

ti-iii, Julia-

Chemistry of Urea and Resins.

(i) The Chemislry of Urea: The Theory of its Consti-

tution, and oj the Origin and Mode of its Formation

in Living Organisms. By Prof. Emil A. Werner.

(Monographs on Biochemistry.) Pp. xii + 212.

(London : Lonj,'mans, Green and Co., 1923.) 14^.

net.

(2) Synthetic Resins and their Plastics. By Carelton

Ellis. Pp. 514. (New York : The Chemical

Catalog Co. Inc., 1923.) 6 dollars.

(i)" I "'HE monograph oh urea differs somewhat

JL in scope from others of this series of which

it forms a part, inasnim li as it deals almost exclusively

with one compound. Its importance, however, in

animal and vegetable life is unquestioned, and no one

will feel that a whole volume devoted to this topic

is an unnecessary addition to biochemical literature.

The subject-matter is divided into two sections : the

first treats of the synthesis and constitution of urea

;

the second with its origin and occurrence in Nature.

There is no one more competent to write on urea

than the author, who for many years past has attempted

to unravel its structure. A considerable portion of

the first section is concerned with this problem, and it

must be confessed that Prof. Werner has made out

a strong case for the tautomeric formula

/NHa , NH,
HN:C ./

OH
HN:C;|

o

There is no doubt that the majority of changes which

urea undergoes with different reagents and by heating,

such as the formation of biuret, and the conversion

of ammonium cyanate into urea, wliich is represented

thus

:

NH,
ILN.O.CNll /NH,

PI . O . CN :t HN : C : O
HN:C;!

O

may be equally well explained by the new formula.

Moreover, the formation of cyanuric acid and the
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action of alkalis rc' uch simpler interpretation

in this way.

(3) As a rule, an organic chemist, when confronts 1

in the course of an investigation n

product, is discouraged from exami

It is an amorphous, intractable material which gent r

ally defies crysUillisation and, consequently, the only

satisfactory means of purification. It is therefore con-

signed to the scrap heap. The technical chemist,

the other hand, whose business it is to mam;' *

varnishes and composite materials, such as p;

inks, paper and cloth size, linoleum, etc., far iran

despising such products, is able to utilise many so-

called synthetic resins on a very considerable scale.

The volume under review gives a very comprehensive

account not only of the production and use of synthetic

resins ; but also a detailed description of the machinery

u.sed in their application. He tells us tha'

diminishing supply of natural resins, or gums, .... ....

trade prefers to call them, has been viewed, with ap-

prehension during past years by varnish manufacturers

and other large consumers of such products."

It appears that the introduction of phenol-formalde-

hyde and cumarone resins has opened up a new field

for the synthetic organic chemist. There is a remark-

able variety of substances now employed and derived

from such products as glycerin and phthalic acid,

vinyl polymerisation products, urea and thiourea

derivatives and sulphur phenol resins. The author

advises the chemist to scrutinise carefully every nr -

resin he may obtain and record its formation. H«

is a new and interesting field of operations, and insteaii

of feeling thwarted in his aim, the organic chemi>t

may in future turn what he formerly regarded as .1

failure into a possibly lucrative succes- j I! (

Micrography as a Fine Art.

Botanical Pen-Portraits. By Prof. J. W. Moll and I>r

H. II. Janssonius. Pp. viii+472. (The Hague:

Martinus Nijhoff, 1923.) 30 guilders.

T was not until about the middle of the nineteenth

century that descriptions of microscopical char-

acters were introduced into treatises concerned witli

the identification of drugs. There are now several

books primarily designed for students of pharmacy,

but occasionally referred to by botanists who endea\oiir

to demonstrate to their students that even a knoultdr
of plant histology may have its economic valu

volume by Prof. Moll and his junior collaborator anr.s

at giving greater precision to the description of veget-

able drugs and therefore greater accuracy in their

identification.

Prof. Moll has devoted himself during the last twentv

I
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vears to a subject which demands no little concentration

of effort and an enthusiasm that is proof against the

dullness of tedious routine ; he has devised a method

)f scientific description which he believes to be an

advance upon all previous systems. The technical

value of this method can only be thoroughly tested by

specialists, but a mere botanist can at least appreciate

the soundness of the underlying principles and the

meticulous attention to details. The author is to be

congratulated on the successful completion of a labour

of love which is a contribution of great value to the

pharmacologist and to all botanists whose aim is to

acquire an orderly and thoroughly sound method of

describing plant structures.

An adequate description of a plant must take account

not only of the characters in which it differs from allied

types, but also of those which it shares with other plants.

Pen-portraits aim at furnishing a summation of char-

acters, the replacement of sketches of habit by clear

descriptions based on a definite scheme which is given

in full and constitutes a very important feature of the

book. They do not rely upon detailed anatomical

drawings to supplement imperfect descriptions : a pen-

portrait, if thoroughly made, is self-sufficient and at

most needs only a well-labelled diagrammatic repre-

sentation of the plant organ under consideration ; it

brings into the description " as much as possible of

what is now generally considered as belonging to the

domain of drawings and plastic models, in other words,

it tends to make pictures more and more superfluous."

The diagrammatic illustrations are exceedingly clear,

and of a kind which might with advantage be adopted

as a model by authors of botanical text-books.

The value of Prof. Moll's method was demonstrated

by the junior author, Dr. Janssonius, in his book,

published in 1906, on the micrography of Javan trees :

an extension of the same method to timber trees of

other regions would be a great boon to botanists, especi-

ally to such as are interested in the identification of

fossil angiospermous woods.

The prefaix', which is much more than a preface in

the ordinary scihc L;i\t s a clear account of the history

of descripti\'( bniaiiv, with special reference to micro-

scopical features, and emphasises the importance of a

more definite employment of the Linnean method in

micrography. Prof. Moll considers that the principal

feature of the Linnean method is its conformity to a

sequence fixed beforehand ; if it is rigorously followed,

completeness is achieved and nothing is omitted by

chance. A high standard is set, and the '* guiding

schemes," if the student has sufTicicnt faith and

patience to adopt them, supply the means of con-

structing pen-portraits according to the admirable

patterns contained in this great work. Most of the
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volume is devoted to descriptions of drugs arranged

in alphabetical order—Amylum, Cortex, Flores, Folia,

Fructus, etc. — and a full bibliography is added.

In illustration of the method, the headings of the

section deaUng with Cortex Cinnamomi may be

given : inacroscopic characters ; anatomical characters,

followed by a list of references ; epidermis, including

measurements of cells ; cortex, cork, phellogen, phello-

derm
;
primary cortex ; endodermis ; stele, including

detailed description and cell-contents of the tissues
;

micrography of the powder, bast fibres and other cells,

crystals, starch grains, etc. A word of praise is due

to the publishers for the printing and style of the book,

and to the authors for their decision to present their

work in well-written English. A. C. Seward.

Our Bookshelf.

Text-hook oj Agricultural Bacteriology. By Dr. F. Lohnis
and Prof. E. B. Fred. (Agricultural and Biological

Publications.) Pp. ix + 283 -I- 10 plates. (New York
and London : McGraw-Hill Book Co, Inc., 1923.)

15s.

Dr. Lohnis' " Vorlesung liber landwirtschaftlicher

Bakteriologie " has for so long been regarded as an
essential text - book, that students of agricultural

bacteriology will especially welcome the excellent Eng-
lish edition of this work which the author has produced
in collaboration with Prof. E. B. Fred.

The authors devote the first portion of their work to

a description of the characteristics and general activities

of micro-organisms. This part of the book contains

useful chapters in which the general methods used in

studying the organisms are discussed. The second half

of the book is devoted to the special fields of bacterio-

logy that touch upon the problems of agricultural

research and practice. There are chapters on the

bacteriology of silage, hay, and other food materials,

on milk, butter, and cheese, on the methods of sewage
disposal, on the changes involved in the making of

farmyard manure and on the problems of soil biology.

In these chapters the authors deal with their subjects

with remarkable clearness. The very different prob-

lems that arise in these fields of work make it very

difTicult to connect them as though they formed a single

branch of applied science. It seems that the sequence

of thought would have been better preserved in this

portion of the book if the bacteriology of soil had been

considered before that of dairy products, because, in

the former subject, the problems involved so com-
pletely cover the field of microbiology, that the authors

have already been obliged to refer to the chief groups

of soil bacteria to illustrate the acti\itics of bacteria

in general. In dealing with the bacteriology of soil

and of dairy products, the authors discuss some of the

special methods used in these fields of work. In a
later edition, the description of special methods might
well be given in greater detail. At present, lack of

standardisation in technique greatly hinders work with
bacteria, and this is especially the case with soil and
dairy bacteriology. A detailed description of the best
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vi + 259-5.i'>- l''iit ,v i'])- vi + 547-872. (New

York and London ; M( (".raw -Hill Book Co. Inc.,

1923-) 3piiris.T,--^.<Hl.

Thk object of ilic woik under notice is, as stated In the

author in his jm la( r. that of " enabling candidates to

|)a^^ sui ( csstul cxaniinations for positions of responsi-

bility in ( (lal mining," and it consists of a set of answers

to no Uss than 2975 questions, set in examinations in

the various coal-mining states of the United States of

America and in ( anada lur \ariiius -rades of colliery

olhcials. Opinions will ( crlainly (lifter as to whether

lliis is the best wa\ ol (lualitying a man for the duties

that he will ha\e to perform after he has passed such

examinaiion ; it may readily be granted that a man,

gifted with an exceptional memory, might get off by

rote the whole of the answers to the questions given in

these three \dluincs and would thus with ordinary luck

pass successlulh any of the examinations referred to,

but it is also ww certain that this fact would not

qualify him to hold a position as a responsible under-

ground ofli( ial. I'he educational value of such a book

is therefore very tjuestionable. At the same time the

work has been well done. Prof. Beard has Ixcn the

Principal of the School of Mines, International Corre-

spondence Schools, Scranton, Pa., Secretary to the

State Board of Mining Examiners. Iowa, and has held

many other positions that qualily him thoroughly for

the work that he has undertaken, and his book may be

used with e\ery confidence in its accuracy. It must,

however, be borne in mind that coal mining methods,

legislation, and nomenclature are so different in the

United States from what they are in Great Britain that

many of the answers given would prove seriously mis-

leading to British candidates for similar positions in

the latter country.

The Properties of Matter. By Prof. Basil C. McEwen.
Pp. vi-t-3i6. (London : Longmans, Green and Co.,

1923.) 10^. 6d. net.

As a text-book, this work differs from its predecessors

in the order of treatment of the subjects. Commencing
with the First Law of Thermodynamics and the more
general Principle of the Conservation of Energy, a
logical sequence leads to the study of the kinetic theory

of matter, which is most easily treated in connexion

with the gaseous state. The continuity of the gaseous

and liquid states supplies the natural transition to a

detailed study of liquids, and solids are dealt with last
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of all. The reviewer can recommend this ord<
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also a separate ehapter on therapeutics of the English

climate, in which the classification is based on n

In one appendix the health resorts are t.i

according to seasonal suitability, and in the other the

waters of the various Spas are described.

. In spite of the complexity of the subject, information

with regard to locality or disease can readily be found,

and reference is facilitated by the inclusion of a lar^e

number of meteorological (harts and the addition of a

well-preparnl indt \. I'he hook will be of considerable

value to plnsii ians and others interested in medical

climatology.

The Elniicnls of Co-ordinate Geometry. By S. L. Loney.

Part 2 : Tnlinear Co-ordinates, etc. Pp. viii-t-22S.

(London : Macmillan and Co.. Ltd., 1923.") 6s.

This part of Prof. Loney 's " Co-ordinate Geometr\
'"

contains, in order, chapters on cross-ratio geometr\

.

trilinear and areal co-ordinates, tangential equations,

reciprocation, projection, and invariants of conies.

Methods of teaching geometry have advanced consider-

ably in the last twenty years, and the arrangement

adopted by Prof. Lom'\- would scarcely be accepted as

the natural one now. I rilinear and areal co-ordinates

are here introduced from the purely metrical point of

view. Now it would be more customary* to read the

chapters on projection and reciprocation first and then

to treat trilinears and areals as particular cases of

homogeneous co-ordinates.

Coming from an experienced teacher of mathematics,

the book -ixes all necessary assistance to a student

reading its subject-matter for the f"irst tiuK- in the order

treated. Abundant examples are given, but those on

homogeneous co-ordinates include a greater proportion

of metrical questions than a present-day teacher would

endorse {e.g. pp. 85-87, Nos. i, 2, 6. 7. i^'. 17. 20. 22,

23, 24).
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Letters to the Editor.

77/1? Editor does not hold himself responsible for
opinions expressed by his correspondents. Neither
can he undertake to return., nor to correspond with
the writers of rejected manuscripts intended for
this or any other part of Nature. No notice is

take?t of anonymous communications.^

The Gorilla's Foot.

With regard to Mr. Akeley's cast of a gorilla foot
iiscussed in Nature of November 24, p. 758, I note
Uiat Sir Ray Lankester did not wait until he had seen
the cast which we sent to the British Museum (Natural
History) but has again made the following charges :

—

(i) The picture of the cast of the foot in Mr. Akeley's
book " In Brightest Africa," p. 242, gave a mis-
leading or distorted view of the cast and was in effect
an example of bad photography. (2) The gorilla foot
as represented by the cast differed in appearance from
all previous pictures of and statements about the
gorilla's foot and was misleading, chiefly because it

did not show the great toe in a divergent position
;

it also differed in appearance from the photograph of
another gorilla's foot figured by Akeley in the same
book (p. 231), in which the great toe was shown in the
flexed and abducted position. (3) Therefore Akeley
had himself supplied the refutation of his claim that
his gorilla's foot was different from any other yet
discovered. (4) That it is " highly improbable " that
Akeley's photograph of the cast " correctly represents
the foot of a normal species or variety of gorilla."

As to (i), I have already stated (Nature, Novem-
ber 24) that the photograph published in Mr. Akeley's
^ 3ok gave a " very fair " view of the cast in question,
id after a careful re-examination of the facts I will
Jd nothing to that statement except that Mr.
celey has a deservedly high reputation based upon
my years of experience both in photographing and
making anatomical casts, and needs no warning

jm any one as to the precautions to be observed
in such work.
As to (2), neither Mr. Akeley nor I ever asserted that

the cast in question showed the hallux in the position
that it probably assumed %vhen the animal's weight
rested upon it. I quoted Mr. Akeley's statement
that the cast was taken in the relaxed condition of
the foot after rigor mortis had passed away, and I also
noted that the hallux could no doubt be more or less
abducted. The cast was made within twenty-four
hours after death, in a cool, moist climate. The foot
was cut off from the leg. the muscles and ligaments
being relaxed, and was placed in a hollow in the ground
with the sole facing upward. The foot and its digits
were not posed but were allowed to assume the relaxed
position. After being lightly soaped a thin coating
of plaster was then applied and allowed to set, in order
to prevent distortion by the weight of the plaster.
No other outside pressure was exerted in any direction
when the plaster was poured around. The whole
operation was conducted with exceptional care to
avoid distortion.
The outstanding feature of Mr. Akeley's cast is that
shows that in the relaxed condition the hallux

assumed a position of lesser divergence, so that it was
more nearly in line with the other digits. In this
connexion it is pertinent to state that Dr. D. J.
Morton is now studying the anatomy of the foot of
another one of Mr. Akeley's adult gorillas, and finds
that the arrangements of the internal cuneiform and
first metatarsal bones are such that it is possible for
the hallux to be drawn into the position shown in Mr.
Akeley's cast. Dr. Morton has also found that in Mr.
keley's, as well as in other adult specimens, the distal
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ends of the metatarsals of all the digits are twisted
upon the shafts at different degrees in such a way as
to make the volar surfaces face more directly down-
ward, whereas in infant gorillas the volar surface of
the hallux is tilted toward that of the other digits,
this arrangement being still more pronounced in the
chimpanzee. After extensive comparison, Morton
concludes that the infant gorilla foot retains more of
the primitive arboreal characteristics, while the adult
gorilla foot shows numerous man-like adaptations
not found in the chimpanzee.
As to (3), Mr. Akeley never claimed that his

gorilla's feet were different from all others previously
described. Such may yet prove to be the case in
regard to the detailed proportions and minor charac-
ters of the foot, but it has not yet been asserted by
either Mr. Akeley or myself.
As to (4), the original foot from which the cast was

made has not yet been compared minutely with the
other gorilla feet collected in the same general region,
but after a preliminary comparison there seems no
reason to brand the individual as representing an
" abnormal species or variety."

In brief, Mr. Akeley's cast can be misleading only
to those who read into it more than was claimed for it,

or who do not realise that a gorilla's hallux may
assume a position other than that figured in the
previous literature of the subject. A carefully made
cast of this kind is of greater scientific value than any
photograph of the same object, because it represents
the object in the round and without photographic
distortion. A good cast, such as this unquestionably
is, gives indisputable evidence of fact.

In conclusion. Sir Ray Lankester's statements in
his book, " Great and Small Things," about the signi-
ficance of the differences between human and anthro-
poid feet, suggest that he is one of several eminent
persons (including Mr. H. G. Wells) who do not see
that the human foot is an anatomical palimpsest, in
which the later record of a long terrestrial life is so
deeply impressed that it has largely obscured the
underlying older record of a previous arboreal stage
with a divergent hallux. This is not a " theory " but
a well-founded inference from the many facts that are
now being examined by Sir Arthur Keith, Dr. Morton,
and others. William K. Gregory.
American Museum of Natural History,

New York, December 7.

Psycho-Analysis and Anthropology.

Referring to the letters in Nature from Dr.
Malinowski (November 3) and Prof. Elliot Smith
(November 24) on this subject, I should like to make
three remarks.

(i) While agreeing with all that Prof. Elliot Smith
says as to " Totem and Taboo," and that Freud failed
to acquaint himself with the essential facts and
associations of which he writes, this is by no means
the case with all of his disciples, while even in " Totem
and Taboo " there is stress laid on the quality of
ambivalence in savage belief and custom, which, if I
judge rightly, had not previously been sufficiently
appreciated by anthropologists. It may be that Prof.
Elliot Smith has recognised this in his article in the
Monist, which I have not had the opportunity of
reading.

(2) I rather doubt whether time will bear out Prof.
Elliot Smith's contempt for typical symbols. Type
dreams—that is, identical dreams having the same
meaning attributed to them—certainly occur among
peoples genetically and culturally remote. Thus, to
take an example, quite superficial reading, and the
kindness of friends in supplying references, indicates
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Malaria and Anopheles funcstus in Mauritius.

i:\i;iN in 1922 I N\a^ asked by the Secretary of

State lor the Colonics to undertake an Anopheline
and anti nialaii.i sur\e\- in the island of Mauritius.

I accepted this mission, and had tlie pleasure of

devoting ten months of intensive investigation to a
survev of luiusual intiTcst.

Prior to m\ \ isit to .Mauritius, a somewhat similar

sur\c\ hail litcii made in 1908 by Sir Ronald Ross,

Major l-owlcr. and .Mr, d' l-jiinierez de Charmoy. The
valuable work lhe>- airomplished and the many
int(r<->imL; observations made by them are recorded
in iuiss ,^ report entitled " Prevention of Malaria
in Mauritius " (London, Waterlow and Sons, 1908).

In the course of their work, Ross, F"owler, and
d'Emmerez de Charmoy made an extensive survey
of the mosquitoes of Mauritius, which resulted in the
collection of the following species :

Old Nomenclature.

1. MyzorJiyiu/nis maiiritianus, Daruty de Grand-
pre & d'Emmerez de Charmoy.

2. Myzomyia (Pyretophorus) costalis. Theobald.
3. Nyssorhyrichus maculipalpis. Giles.

4. Scutomyia tiotoscripta. Walker.
5. Stet^oiiiviti fasciata. pabricius.
6. C/' nis. Weidemann.
7. Lii. pes. Daruty de Grandpre & d'Em-

nuriv de Charmoy.
8.* Ctili'x ainiulir,) ins. ?

9. Culex arboru lis. d'Emmerez de Charmoy.
10. Culex fonaldi. d'l.mmerez de Charmoy.
11. Cuhx fo'ivh'n. d'JCnimerez de Charmoy.

^loDKRN Nomenclature.

1. Anopheles niauritianus. Daruty de Grandpr^
& d'Emmerez dc Charmoy. Very common.

2. Anopheles costalis. Theobald. Very common.
3. Anopheles maculipalpis. Giles. Very rare.

4. Aides alhopictus. Skuse.
5. AM''" nrc'nteus. Poiret.

6. Ci ms. Fabricius.

7. Lv.:...i ..^.^iipes. Daruty de Grandpr^ & d'Em-
merez de Charmoy.

S} Culex annuliorius. ?

9. Orthopodomyia arhoricolis. d'Emmerez de Char-
moy.

10. Culex sitiens. Weidemann.
11. Aides nigerensis. Theobald.

' Note.—Ctilex antnUiorius should not be listed among the mosquitoes of
M.^uritius, as the record is probably due to an error in identification.
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after A. costalis and the hibernation problem had
been settled, my assistant and I while searching a
marsh near Port Louis were astonished to find a
larva of A. funestus. Further search in this marsh
demonstrated that A. funestus was here in large
numbers. The fact that A. funestus had not been
recorded from INlauritius before, in spite of the work
of the previous investigators, coupled with the
proximity of the marsh to Port Louis—where all

ships enter Mauritius—led me to assume that the
species had only recently been imported. I immedi-
ately approached the Officer Administering the
Government for authority and funds to abolish this
marsh ; and by the copious use of paraffin castor-oil
mixture, while hundreds of men tore up the weeds,
by drainage and filling-in operations, within a few
days the marsh was changed into dry land.

Control of all the nearby waters—fortunately few—was instituted, and no larva appeared in these
waters. A few days later, while I was in conversation
with one of the chief moustiquiers (mosquito searchers)—an Indian who had been trained by Ross and
Fowler—this man told me that he thought he re-

membered having seen similar larvae while Ross was
in the island, at Schonfeld Marsh, Riviere du Rempart
in the north.

I questioned him further, pomting out that it was
difficult to remember the appearance of larvae after
the lapse of 15 years ; but he seemed so certain
that I despatched him to Schonfeld to search.
Schonfeld ]\larsh is rather inaccessible, some 15 miles
from the marsh at Port Louis, and as the man had
to go on foot it was two days later before he returned.

\\'heii he got back, however, he brought with him
six lar\<r of A. funestus. My assistant and I at once
left ior Sclionfeld Marsh in my motor-car, taking the
man witli us, and after searching for two hours in

.this extensive marsh, I discovered a larva of A.
not it.-, there for myself.
On my return to Port Louis, I issued instructions
at all moustiquiers should divide up and proceed

t<
"

; .Its of the island and search only for A.
'if! Tuo weeks later, A. funestus had been
re})onc. I uoin practically every district of Mauritius,
but tlic luiinbers found were surprisingly few.

I tluii decided personally to undertake the study
of the l)ionomics of the species, and I at last found

—

as 1 have fully described in my report—that A.
funestus existed in Alauritius in prodigious numbers,
in sonic localities actually outnumbering A. costalis.
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malaria, that caused the extensive infection of the
local anophelines.

(2) That prior to 1865, when the first considerable
outbreak of malaria (?) occurred, no anopheline
vector existed in the island, and that it was only
by accidental importation of A. costalis (A. funestus
and A. maculipalpis?) then that Mauritius became
malarious.

Personally I am inclined to favour the first theory,

but the following experience shows how impossible
it is to be dogmatic.
Towards the end of my work in Mauritius, hearing

that the sister island of Rodrigues was free of malaria,
I obtained sanction from the Officer Administering
the Government to proceed to Rodrigues in order to
investigate this report.

The island is so small that it was possible, with
the assistance of three skilled helpers, to search all

the streams, marshes, and pools. No Anopheles were
to be found, and no case of malaria acquired in

Rodrigues existed, although on the other hand I was
able to find persons with all three species of the
malaria plasmodia in their blood, which they had
acquired by former residence in Mauritius.
The island of Rodrigues lies 365 miles to the east

of Mauritius, and is visited regularly, though only
every 3-4 months, by the Government supply steamer
from Mauritius. On this ship, which is berthed
in Port Louis, A. costalis was found even during
my voyage, and it seems obvious that the only thing
that accounts for the fact that Anophelines have
not been introduced into Rodrigues is that the island

is completely surrounded by an extensive and remark-
able coral reef, running from 1^-6 miles seaward,
which forces all vessels to anchor at least i^ miles

from shore. Moreover, a steady wind from the south
almost invariably blows across the island from the
shore across the anchorage.

In my report I have described these investigations

at length, but I am in the meantime asking Sir

Ronald Ross if he will be good enough to add any
remarks he may care to make on what these investiga-

tions have shown. Malcofm 1". M.vcGregor.

Wellcome Field Laboratory, Wisley, Surrey
(Wellcome Bureau of Scientific Research).

Tni:st.: investigations appear to me to be both
theoreiiealU' and practically important. The (|uestioii

is whether ./. funestus entered Mauritius after my
visit in m»o.s. Major C. E. P. Fowler and my-
self were m the island from November 20, 1907,
until February 25, 1908, that is, during the summer.
Of course, we could not make anything like a com-
plete sur\c\' 1^^ tlie mosquitoes in that tinu\ imt we
were gi\eii the assistance of Mr. I )'haiiniere/ do
C'harino\ , tin- aciomplislicd entomologist of the

island and (uiator of the museum, and were also

provided with ten " inoiisti(|uiers," tliat is, ••••r-i

mosquito men. ()ur ]inneipal investi.ijat r

niado riose to theCdairtond Marshal l'h(eni\ ..,,,> a

was drainecl in uioH ; but Major h'l.wler and Mr.

I
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1. I -
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'lere indeed we h.id dl^el i\i-i e. 1 and named A.
I'stus), and also because we heard that both

squitoes aboundeil m the nei;_;hbourin,i:; island of

Mlagascar. It seemed surprising to nie (hit only

of these Madagascar Anopheles had mini -id to

drift into Mauritius. Moreover, we he.u.l that it
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WM absent from the island of Reunion, wtiere A . costalis

waa present. I understand that Mr. ^! '' "r

foand A. funestus in numbcrH during tht- :

summer when we were in the island ; but, ii

to all this, it is most remarkable that Mr. 1)1

who was appointed in cliargc of the ai

measures after we left, had not detected thi^

during all these years. The most likely

appears to me to be that A. funestus has Ixien im-
ported quite recently. I woncier whether it has also

appeared in Reunion.
In my report I discussed the question whether

malaria had been introduced into Mauritius and
Reunion in 1866-7 (^s was the cjise) by the intro-

duction of large numbers of coolies from India, or
by the introduction of A . costalis, and I preferred the
latter theorj'. Against the coolie theory there was
the fact that Indians had been pouring into both
islands long before those years. 1 thought it more
likely that A . costalis had been brought in some time
previous to 1866, possibly by some ship. If therefore
A. funestus has been a new introduction, this hypo-
thesis of mine will be further supported. The entire

absence of both species from Rodrigues is another
confirmation. The most likely picture appears to
me to be that all three islands were Anopheles-free
up to 1865 or so, but that two of the islands have
become infected since by shipping from Madagascar.
I understand that both species are absent from India,
but have not been following the recent literature.

It is very disappointing that all the antimalaria
measures advised by me have been allowed to fall

into abeyance in Mauritius, and I have long been
convinced that anti-mosquito work will not be properly
carried out in British dominions until stronger dis-

cipline is enforced. Ronald Ross.

Methods of Chemical Reactions.

The general scheme of a chemical transformation
can be reproduced by the equation :

-}-;»r2AdB,C,

+>'2A,B,C,
+;«r8A,BAC, . . . +
+>'gA,B„C, + .

A, B, C represent chemical elements or groups of
elements, which are transferred as whole complexes
from one side to the other of the chemical equation
{i.e. NH4, SO^, NO2, etc.). We shall call these groups
of elements for short the elementids of a chemical
equation ; the chemical elements are thus the simplest
elementids. It is evident that in determining the
number of elementids of a chemical equation the
minimum rule must be observed—that is, the elements
must be brought together into groups, so that the
number of these groups (elementids) shall be the
smallest possible. The composition of these groups
must fulfil one condition : that their number taken
as a whole and for each formula individually should
be the same on the right and on the left side of the
chemical equation. In most cases the problem of
determining the elementids is simplified by the fact
that the number of elementids is the same as the
number of elements.

a, b, c, d, etc., as usual in chemical equations, are
numbers showing how many times a given element
(or elementid) occurs in the composition of a chemical
compound. Equation ( i ) contains molecules composed
of all elements of a given chemical transformation

;

of course, the absence of some elements in the com-
Eosition of a particular chemical molecule is expressed
y making the corresponding multiplier {i.e.. a or b

or c, etc.) equal to zero.

^i. •*2. ^». also yi, Vj, y,, etc., are the numerical
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coefficients to be determined by chemists using:
chemical equations. i

To determine these coefficients algebraically, aOv^
rr.r.iin^ to the rule requiring an equal number <if^|

its on both sides of a chemical equation,
rite :

Xib+x^ +xji +
XiC +xlf + x,l +

=yi» +y^ +y9» ?

=yiP +yt^ +>'•»

+

In calculating the numerical values of the co
efficients ;r„ y,, x^, y,. etc., as required by stoichio-
metry, the following rules must be observed : first,

all the coefticients must be whole and positive
numbers ; the coefficients must not have a common
divisor. This last condition is satisfied by giving
the smallest possible whole number to the coefncient
of the molecule occurring the least number of times
in a chemical reaction.

It follows from the series of e(]uations that the
number of elementids of a chemical equation corre-
sp>onds to the number of separate equations serving
to determine the necessary coefficients ; and the
number of heterogeneous molecules (separate sub-
stances) taking part in a chemical reaction corresponds
to the number of unknown quantities. Hence :

In the simplest case the nutnber of separate sub-
stances taking part in a chemical reaction will be
greater by one unit than the number of elementids.
To illustrate this we shall give several chemical

equations :

(a) Two elements and three substances : An example
of the simplest reaction is the formation of water
(two elements, H and O, and three substanc<
Oj, and HjO).

(ft) Three elements or elementids and four subslatu^s :

(i) 2CgH402+Zn =Zn(C,H,Oj),+H, ; tb^ tlir^

elementids are Zn, H, and CjH,Oj.

(c) Four elements and five substances :

4S -f6NaOH =2Na,S -hNa,S,0, + 3HjO.

{d) Five elements and six .substances :

2Sr(NO,)j -f6NH«Cl =2SrClj -l-sN, -HCl, - I J i 1 ,u.

{e) Six elements and seven substances :

KgCraO, -1-6HI +4HjSO« = KjSO« -l-Cr,(SO,),

-h7H,0-|-3l^

More complex chemical equations containing more
than six elementids are comparatively rarely met with
in chemistry.
We shall now investigate an example in which

seven elements and eight substances take part in a
reaction :

;r,K,Co(CN), -f;r,HjSO, =:v,CoS04 +y,K,SO«
+ V3(NH4)jSO, +>'.CO -f-v.CO, +ytSO,.

By solving the algebraical equations corresponding
to this chemical reaction we get the following :

2K,Co(CN), +24HJSO4 =2CoS04 +3K,S04
+6(NH4),S04 -1- 1 iCO -l-CO, + 13SO,.

This reaction is so complex, that even Prof.

Treadwell, who did not know of the algebraical

method of finding the coefficients, wTote the equation
wrongly from the strictly stoichiometrical point of

view-. His rendering of it was as follows :
*

2K,Co(CN), + i2HjS04 + i2H,0=2CoS04+3K,S04
+ 1 iCO -hCO, -t-6(NH4)JSO4 -hSO,.

' Treadwell, " .Analytical Chemistry," voL iL
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Here there are seven elements, but nine sub-
stances. One need not be a profound mathematician
in order to understand that according to the scheme
of a chemical reaction evolved b}'^ us, Treadwell's
example just given contains, in the equation of reaction,
substances the coefficients of which in certain limits

can be arbitrarily changed. Such substances are :

on one hand, H2SO4 and HjO, on the other SO,.
Thus, if we express the number of elementids by

the letter L, the number of chemical substances
taking part in the reaction by the letter M, we shall

get for the simplest case of a chemical equation the
expression :

M=L + i.

We have looked through a number of chemical
works and have found no exceptions to this rule.

The seeming exceptions, carefully analysed, were
found to be only complications, substantiating the
rule announced. In the well-known " Analytical
Chemistry " of Prof. Treadwell (vol. i.) out of 1240
reactions, 688 follow directly the rule announced.
We shall show below that the seeming exceptions
ire only more complex cases.

Let us consider a first possible complication : it is

evident that by addition of two or several chemical
equations, we obtain a new chemical equation, but
a more complex one ; to find in this case the applica-
bility of the simplest rule governing a simple chemical
reaction, a special analysis is required.

Let us consider the case of double decomposition,
which from a chemical point of view consists of two
reactions : a reaction of combination and a reaction
of decomposition. This complication affects adversely
the immediate applicability of the rule announced.
In this case the number of elementids increases, but
the new elementids give algebraical equations result-

ing in the same solutions as those given by the number
of equations demanded by the, rule L=M-i, so
that to find the necessary coefficients it is sufficient

to take only the algebraical equations according to
our rule. To demonstrate this we will take an
example :

;«riAgNO, H-^^H^S ^y^HNOa +y2Ag2S.

Here there are the following equations : for Ag,
^1=2^2. for NO3 (elementid), -r^ =^j, for H, 2.^2=^1.
These suffice already, for by taking ^2 =1. we obtain
;Vj =2, x.^=\ and y-^ =2. It is possible to make an
equation for sulphur, x^ =^y\, but this equation gives
no new data and can only serve to control the pre-
ceding equations.
Here is another example * of a complex reaction :

8KC103-i-24HCl-8KCI + i2HjO-h9Cl2+6C10,.

The corresponding simple reactions are :

KC103+6Ha =KCl+3H20-f-3Cl2
5KC103-f6HCl =5KCl-f 3H20-f6C102.

Adding together the last two equations and dividing
throughout by the factor 3 common to all the co-
efficients, we obtain a more simple expression than that
given above, for we get

:

2KCIO, +4HCI =2KC1 +2H,0 -t-Cl, +2CIO,.

Here again the " new condition," regulating the
decomposition of chlorate of potassium, will be
expressed by the quantitative analytical data of the
percentages in the reaction products of chlorine and
chlorine dioxide. These last examples show already
that, as in the application of the familiar phase
rule, the appearance of each " new condition " in-

creases by one the number of substances. Designat-
• Treadwell, " An.ilytical Chemistry," voL i

ing the number of new conditions by n as in the phase
rule, we get for this case the expression :

M„ = L-M+«.
As in the familiar case in the application of the

phase rule, we can designate as non-variant chemical
reactions those following the simple rule M=L-Ki,
as, of course, the formulae for these reactions do
not admit of a variation of coefficients. A chemical
reaction obeying the rule M„ =L-(-i +w has n degrees
of freedom. Thus the reaction above investigated

of the action of sulphuric acid on K3Co(CN)s, if

written according to Treadwell, will have one degree
of freedom (inter-relation of the number of molecules
HoO and SO3), i.e. for this case «— i and thus

Mi=L-f2. Accordingly in Treadwell's equation, we
have Ml =9 and L =7.

The reactions of hydrogen peroxide when hydrogen
peroxide acts as a reducing agent show this :

ATiAgjO -j-;f2H202 ^y^f) ^-Jz^^ +y3Ag.

In this case L=3 {i.e. Ag, H, and O), M =5, i.e.

Ag„0, HoO,, HoO, O2, and Ag. It would seem that
this is an exception to the rule ; but actually there
is no exception, as the last equation is subject to a
new condition : the quantity of hydrogen peroxide
and the quantity of silver oxide are determined by
the fact that the molecule of oxygen is formed by
one atom of oxygen taken from the hydrogen
peroxide and one atom of the silver oxide. Algebraic-
ally this condition can be expressed by putting
x-^ =x^. The solution is then quite definite.

Lastly, let us investigate the case of reactions
often met with in organic chemistry, where a small
number of elements forms a great many substances.
We will take the decomposition by water of the alloy

of iron and carbon at high temperature and pressure :

3FepC, -|-4«.H20 =^Fe804 -f.V2C„H2„+2 +>'3C„H2„
-Fy4C„H2„2+ . . .

An immediate application of the rule M=L-f-i
can be made only in the case of the formation of
one hydrocarbon (case of double decomposition), as
in the decomposition of the carbide of aluminium. To
the other case the rule M„ =L 4-i +n must be applied,

as each new hydrocarbon must be characterised by
quantitative analytical data showing its percentage
in the reaction products in order to be able to write
a stoichiometrically correct chemical equation.
The expression M„=L + i+n and the simpler one

M =L-t-i form the basis for deducing the algebraical
equations necessary for the determination of the
equation coefficients of a given chemical reaction.

The general number of algebraical equations will be
equal to « 4- L, where L is the number of equations
corresponding to the number of elementids, and n
is the number of equations which must be deduced
to meet n special conditions.

All the rules given in this paper can be formulated
also by a single expression :

Mn^A + i-l-«,

where A is simply the number of elements taking
part in a given chemical reaction.

Wl. Kistiakowsky.
Petrograd, June 1923.
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Mechanism of the Hydrogen Chlorine
Combination.

The object of the present note is to describe some
work in progress here on an attempt to test directly
the Nernst theory [Zeit. Electrochem., 24, 335, 1918)

2 C 2
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for the very wide deviation of the hydrogen chlorine

combination from the Einstdn photf>rht»mi<al equi-

valence law. Nemst iKwtulat.,! ii it t!,.
)
Miliary

action of the light was to sphL up ili< . hl-inic into

atoms, and that these were able to ri.K t unh ii\<lrogen

molecules according to the equation

C1+H,»HCI 11

and tlint the atomic hydrogen i .nn.l nK.iin reacted
uit li ( lili)iine

H+C1,=HC1 ,C1.

and that this cycle was repeated over and over.

Hence i quantum of lif^ht oncrf,^' was nlile to cause

a very great animini oi (oiuluii.iiion lie showed
that wl these reaclioii-s procuedetl \mUi a free energy
decrease and hence were possible reactions.

We are attempting to put this theory to a direct

test. In our experiments atomic hydrogen, generated
by Wood's method (Trans. Koy. See, 102-A, i, 1922),

is led into a mixture of hydrogen and chlorine, and
if the theory is correct an excessively large amount of

hydrogen chloride should be formed. To determine
the amount of atomic hydrogen at the moment of

reaction the same proct'clurf is used substituting

bromine for chlorine. It is kiunvn that the hydrogen
bromine reaction does not give excessive yields of

hydrogen bromide and Nemst has shown that the
reaction

Br+H,=HBr+H
will not take place spontaneously. Tlie hydrogen
and chlorine are at a partial pressure of about i mm.
each, and care is taken to prevent illumination of the
gas mixture from the discharge tube. It has been
shown so far that atomic hydrogen will tra\(l a
distance of 15 cm. from the discharge tube wlitn the
pressure is i mm. If chlorine be permitted to meet
the hydrogen stream at this point direct combination
takes place at room temperature ; in one experiment
the yield of hydrogen chloride was 10 per cent, of the
hydrogen used. This amount would seem to exceed
greatly that due to the atomic hydrogen present,
although so far no direct determination has been
made of this quantity. A. L. Marshall.

H. S. Taylor.
Princeton University, Princeton, New Jersey,

November 7.

Remarkable Ascending Currents at Melbourne.

Remarkable ascending currents were observed
during a pilot balloon ascent at Melbourne at 11.00
hours on Friday, October 26, 1923. Heights were
determined by means of range-finder readings, and
should have no error of consequence. The following
table gives the results of the ascent

:

Time.
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probable that Africa has always been on one side
of the equation. But one would expect that, had the
continent been " predominantly in a state of tension,"
evidence of the fact would not be difficult to find in
Uganda.

True, there is no reason why " a change of con-
ditions may not convert a true rift valley formed in

a period of tension into one bounded by reversed
faults." But it may also be observed that it is certain
that tension operating on a rift formed by a thrust
action would accentuate the features, provided that
the bottom of the valley was not prevented by
subterranean support from sinking. Compression
would do the same without the last proviso ; while
some such factor as cooling at depth would achieve a
similar result without the assistance of either tension
or compression if the faults were reversed.

There can be no shadow of a doubt that the bottoms
of the Uganda rift valleys have sunk, and that, too,
very considerably. What has happened beyond this
it is impossible for any living soul to say with absolute
certainty at present ; but no theory of the rift will

pass muster if it leaves Ruwenzori hanging in the
air, and if it fails to explain why planes of weakness
to tension have not- been utilised.

Assuming a rift-block (by which I mean the mass
between the rift features) bounded by reversed faults
to sink, something must happen to the valley sides

;

either one or both will subside as a whole, or great
lines of normal faulting will appear in the country on
one or both sides ; or these two things may happen
in combination. The first of these alternatives
appears, almost to the entire exclusion of the second,
by Lake Albert, in Bunyoro ; the second, largely to
the exclusion of the first, is seen along the eastern
side of Lake George. Moreover, normal faulting may
appear in the rift-block itself. But all these things
may equally be consequent upon settlement of a
rift-block bounded by normal faults. Thus it is

easily seen that step faulting is not admissible as
evidence as to the nature of the fractures that initiated

the rift. The solution of the Great Rift Valley problem
must be sought, in fact, in places like Bunyoro, where
step faulting is almost completely absent.

Dr. Evans, who combines Wegener's general
proposition with a tentative theory of the moon's
birth, would expect (subject to the truth of the latter)
" The chief period of tension in Africa and its sur-

roundings to have existed in Mesozoic and early
Kainozoic times "

; but this is precisely when, so
Prof. J. W. Gregory argues (and I agree with him),
Africa was being hunched up by compression.
As to the date of the moon's birth, or the manner

of it, I am not qualified to speak with any authority
;

but I should have thought that had it taken place as

late as the Carboniferous period, the parting at least

would have been catastrophic. Also I am tempted
to ask (not controversially, but as one seeking in-

formation) why if " the bulk of the atmosphere " was
" attracted towards the protruding mass of the moon,"
our satellite has now no atmosphere worth mentioning.
Did the moon escape without air or water ; or may it

not be that it once f)ossessed both, self-elaborated very
long ago, as those of the earth, in an early stage of

its individual career ? May not the absence of

atmosphere be indicative of completion in the life of

a celestial body of a stage the span of which is a
function of the sphere's mass ?

I fear that I have somehow created the impression
that all the major faulting in this part of the world
is more or less north and south. Ihis is not so. In
Bunyoro certainly, and one has reason to believe

elsewhere, a series of very large east to west faults is

traceable. This is clearly brought out in a structure
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map of part of Bunyoro prepared by Mr. W. C.

Simmons a few years ago. Judging by the manner in

which they cut off the north to south fractures, the
east to west faults are the younger ; though both
are very ancient.

I believe that the word " rift " was originally

applied to the Great East African fracture trough,
which is quite a different thing from an ocean-covered
area produced by the drifting of continents. Rift
valley faults will still remain rift valley faults, whether
they turn out to be normal or reversed ; otherwise
" rift valley " must disappear from our nomenclature
should my hypothesis prove true.

I thoroughly agree with Dr. Evans's remarks with
regard to the value of speculative hypothesis ; and,
as he reminds us, " It will only be when we have all

the facts before us, that we shall be able to solve with
any assurance the problems presented by the present
configuration of the surface of the globe."

E. J. Wayland.
Mahyuro, Lake George, Uganda,

November 3.

Mrs. Hertha Ayrton.

In Nature of December i there appears under the
above heading an obituary notice of the late Mrs.
Ayrton which, I regret to say, is in some matters
incorrect and misleading. The article is an unusual
one, for in it the writer ventilates his own grievances
against his so-called " masters " (The City and Guilds
Institute), and disparages and belittles the work and
abilities of his lifelong colleagues. To write in this

strain about dead friends is in my opinion reprehen-
sible, and it is to be hoped the example will not be
followed.
From reading Prof. Armstrong's article one would

gather that Mrs. Ayrton had little originality, and that
all the scientific work she did was due to her husband's
lead. Neither inference would be true, as is proved by
the inventions she made before she met Prof. Ayrton
and the original work she carried out after his death.
In connexion with the latter, Mrs. Ayrton took out
eight patents between 1913 and 1918.

The late Prof. Ayrton told me on several occasions
that when Mrs. Ayrton took up the study of the
electric arc he left the subject entirely alone so that

there should be no excuse for any one giving him the
credit for her work, and when lecturing to his students
on the arc he made similar statements, as many of his

pupils can doubtless confirm ; it is indeed very prob-
able that Prof. Armstrong heard analogous remarks
from Prof. Ayrton's own lips. T. Mather.

37 Wyatt Park Rd.,
Streatham Hill, S.W.2,

December 10.

A Waltzing Mouse.
It may perhaps be of interest to record that, in

some recent experiments in crossing mice, there
appeared in a litter of seven (self-coloured champagne)
a female which exhibited all the symptoms as.sociated

with the Japanese waltzing mouse of which Yerkes
made a fairly exhaustive study. It is dextro-
rotatory, if the term be permitted. It is not yet
old enough for reproduction. Both parents have,
however, since produced litters, the female to a
Dutch-marked male, the male on a Dutch-marked
female, five and four respectively, but all are normal,
nor out of eighty mice recently born to other couples
have I had any other that waltzes.

G. W. Harris.
The Royal Automobile Club, London, S.W.i,

November 25.
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Eg^ypt as a Field for Anthropological Research.^

IJy Prof. P. E. Newberry, M.A., O.B.E.

IT has often been stated tliat civilisation in Egypt

spread from the south, and considerable stress has

been laid upon the fact that many pre-dynastic and

early dynastic remains have been found in Upper

Egypt in the region between Edfu and Thinis, especially

at Hierakonpolis and Naqada, and north of Naqada,

in the neighlwurhood of Abydos. Opposite Edfu is a

desert route leading to the Red Sea ; at Kuft, opposite

Naqada, is the beginning of the road leading to Koser,

the jKirt on the Red Sea. It has been thought that the

people who brought culture to Egypt reached the Nile

Valley by one or by lx)th these routes from a " God's

Land " situated somewhere down the Red .Sea coast.

But throughout the whole history of Egypt, culture

has always come from the north, and spread southwards.

From a study of the monuments of the First Dynasty
that had been found at Abydos and elsewhere in Upper
Egypt I ventured, nearly twenty years ago, to suggest

the existence in pre-dynastic times of a Delta civilisa-

tion which, in culture, was far advanced beyond that

of Upper Egypt, and I pointed out that it was probably

to a Delta civilisation that the Dynastic Eg\T)tians

owed their system of writing. I was led to this con-

clusion by the following facts. Although many pre-

dynastic cemeteries had been thoroughly explored in

Upper Egypt, no grave had yielded a single fragment

of hieroglyphic writing. The only inference that can

be drawn from this is that hieroglyphic writing was
unknown, or at all events unpractised, by the in-

habitants of Upper Egypt before Dynastic times. On
the other hand, the discoveries at Naqada, Hierakon-
polis, and Abydos had shown us that all the essential

features of the Egyptian system of writing were fully

developed at the beginning of the First Dynasty.
Hieroglyphic signs were already in full use as simple

phonograms, and their employment as phonetic
complements was well established. Determinative
signs are found beginning to appear in these early

writings, but, as Erman and Griffith have noticed,

even as late as the Fifth Dynasty their use was ver\'

restricted in the monumental inscriptions, although
they were common in the cursive and freely written
texts of the pyramids. At the very beginning of the
First Dynasty the numerical system was complete up
to millions, and the Eg>'ptians had already worked out
a solar year of 365 days. This was indeed a remarkable
achievement.

These facts are of great significance, for it is clear

that the hieroglyphic system of writing, as we find it

at the beginning of the First Dynasty, must have been
the growth of many antecedent ages, and yet no trace
of the early stages of its evolution have been found on
Upper Egv^ptian soil. There is no clear evidence,
however, that the system was borrowed from any
country outside Egypt ; the fauna and flora of its

characters give it ever>- appearance of being indigenous.
It is apparent, therefore, that we must seek the cradle
of the Egyptian system of hieroglyphic writing else-

where than in Upper Egypt, and as the fauna and flora

of its characters are distinctly Egyptian, the pre-

/ f'on*. «he Presidential .\ddress delivered to Section H (Anthropologi)
of the British Association at Liverpool on September 17.
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sumption is that it must l)e located in the I

important indication as to the original home >

writing is given by the signs which, in historic timetP
were used to designate the points of thf mmpass.
The sign for " east " was a drop-shap<

upon a sacred perch, and this was th<

clan living in pre-dynastic times in the Eastern Delta.

The sign for " west " was an ostrich feather placed in

a semicircular stand, and this was the cult-object of

the people of the Western Delta. The sign for *' south "

was a scirpus-reed ; this was the cult-object of a clan

which dwelt on the east bank of the Nile a little above
the modem village of Sharona in Middle Egypt. The
country south of the apex of the Delta was known as
Ta Shema, " Reed Land." It must, therefore, have
been at some point north of the apex of the Delta that
the scirpus-reed was first used to designate the south.

It must also have been somewhere in the Central Delta
that the cult-objects of the peoples of the Eastern and
Western Delta were first used to designate east and west.

For the Delta being the early home of writin-

another fact has to be taken into consideration. Thot

:

the Ibis-god, was to the Egyptians the god of writin.

and it was to him that they attributed its inventioi

The principal seat of his worship in historic times wa
Ilermopolis, in Middle Egypt. But Thoth's origiiia,

habitat was situated in the north-east comer of the
Delta, where, in pre-dynastic times, had resided an
Ibis clan. The tradition that named Thoth as tl'

god and inventor of writing would, therefore, poii.i

Delta-wards. This tradition is significant also in

another way. Although we cannot doubt that the

Egyptian system of writing was evolved in the Delta,

the germs of writing may have come into Eg)-pt from
Western Asia via this north-east comer of the countr\

.

In this connexion it may be pointed out that the
hieroglyphic signs for " right " and " left " were the
same as those for " west " and " east "

; the Egyptian
who evolved the hieroglyphic system of writin_

orientated themselves facing south.

It is remarkable that so little is known about tl <

early history of the Delta. Few excavations ha\ <

been carried out there, and nothing of pre-d)Tiasti< ,

or early dynastic, times has, so far, been brought t

light from the country north of Cairo. We do Icnow .

however, that before the arrival of the Falcon-kin_
from Hierakonpolis in the south, Middle and Lov(
Egypt had been, probably for many centuries, unitt '

under one sceptre, and that before these two parts ( :

the country- were united there had been a Del:.

Kingdom which had had its capital at Sais. Tl -

names of some of these early kings are preser\ed c;

the Palermo fragment cf the famous Annals Tabkt.
and the list there given would alone be enough to pro\ <

how ancient the Delta civilisation must have beer..

There was certainly nothing comparable with it in

Upper Egypt in those far-off days.

What were the physical conditions prevailing in the

Delta and in the regions to the east and west of it

immediately preceding the arrival of Menes in Lower
Eg)-pt ? For the eastern side the evidence is exceed-
ingly scanty, but there is one fact which is significant.
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The chief god of the eastern nomes of the Delta in the
Pyramid Age was Anzety, a pastoral deity who was
the prototype of Osiris. He is represented as a man
holding in one hand the shepherd's crook, and in the

other the goatherd's ladanisterion. There can be little

ioubt, therefore, that in the Eastern Delta there lived

pastoral people who possessed flocks of sheep and
|;oats, and this is evidence of a certain amount of grass-

id. In the Central Delta at the same period there

Bved a series of clans, among which a Bull Clan was
'predominant. In historic times in Egypt the ox is

often figured roaming in papyrus and reed marshes,
and it may be that the Central Delta marshes supported
herds of domesticated cattle.

Much more is known about the western side of the

Delta at the time of Menes. It formed, I believe, part

of what was called Tehenu-land ; at all events this name
was given to the region immediately to the west of the

Canop'ic branch of the Nile. There can be no doubt
that this part of the country was a very fertile and
prosperous region in the period immediately preceding

the First Dynasty. Its name signifies " Olive-land,"

and we actually see these trees figured, with the name
of the country beside them, on a pre-dynastic Slate

Palette ; on this Palette, above the trees, are shown
oxen, asses, and sheep of the type later known as

ser-sheep. It was Menes, the Falcon-king of Upper
Egypt, who conquered the people of Tehenu-land.

This conquest is recorded on a small ivory cylinder

that was found at Hierakonpolis. Another record of

the southerner's triumph over these people is preserved

on his famous Slate Palette ; here the Upper Egyptian
king is depicted smiting their chieftain, while on the

verso of the same Palette is the scene of a festival at

the Great Port, which was perhaps situated near the

Canopic branch of the Nile. The mace-head of Menes,

which is now in the Ashmolean Museum at Oxford, has

a scene carved upon it which shows the king assuming

the Red Crown of Sais, and the inscription accompany-
ing it records that he had captured 120,000 prisoners,

400,000 oxen, and 1,422,000 goats. This immense
number of oxen and goats is clear evidence that the

north-western Delta and the region to the west of it

(Tehenu-land) must have included within its boundaries

very extensive grass-lands.

The history of this part of the Delta is most obscure.

During the period that elapsed from the end of the

Third Dynasty to the beginning of the Twenty-third,

when Tefnakht appears upon the scene, we have
scarcely any information about it. What was happen-

ing at Sais and other great cities in the north-west of

Egypt during the period from 2900 to 720 B.C. ? There

is an extraordinary' lacuna in our knowledge of this

part of the country. The people living there were
certainly of Libyan descent, for even so late as the

time of Herodotus the inhabitants deemed themselves

Libyans, not Egyptians ; and the Greek historian says

that they did not even speak the Egyptian language.

The pre-dynastic people who inhabited the greater

part of the Lower Nile Valley were apparently of the

same stock as these Libyans. There is a certain class

of decorated pottery which has been found in pre-

dynastic graves from Gizeh in the north to Kostamneh
in the south. On this decorated potter>' are figured

boats with cult-objects raised on poles. Altogether
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some 170 vases of this type are known, and on them
are 300 figures of boats with cult-signs. Of these, 124
give the " Harpoon " ensign

; 78 the " Mountain "

ensign ; and 20 the " Crossed Arrows " ensign. These
cult-objects all survived into historic times ; the
" Harpoon " was the cult-object of the people of the
Mareotis Lake region ; the " Mountain " and " Crossed
Arrows " were the cult-objects of the people dwelling
on the right bank of the Canopic branch of the Nile.

Thus it will be seen that out of 300 boats figured on
vases found in graves in the Lower Nile Valley south
of Cairo, 222 belong to cults which can be located in

the north-western comer of the Delta. At the begin-

ning of the historic period the cult-objects of the people
of the north-western Delta included (i) the " Harpoon,"
(2) the figure-of-eight " Shield with Crossed Arrows," (3)
the " Mountain," and probably (4) the " Double Axe,"
and (5) a " Dove " or " Swallow." With the exception
of the " Harpoon " all these cult-objects are also found
in Crete, a fact which is significant in view of Sir Arthur
Evans's remark to the effect that he considers the
possibility of some actual immigration into Crete of

the older Egyptian element due to the first Pharaohs.
The " Harpoon," it should be noted, is the prototype
of the bident, and later, of the trident of the Libyan
god Poseidon. Here in this western side of Lower
Egypt is an almost wholly unexplored field for the

anthropologist.

I have already referred to the pastoral deity Anzety,
who, in the Pyramid Age, was chief of the nomes of

the Eastern Delta. Among all the nome-gods he is

the only one that is figured in human form ; he stands

erect holding in his right hand the shepherd's crook,

and in his left the goatherd's ladanisterion. On his

head is a bi-cornate object that is connected with goats.

In the Pyramid Texts, Anzety is entitled " Head of

the Eastern nomes," and these included the ancient

one of the Oxyrrh>Tichus-fish, where, later, the ram or

goat was the chief cult-animal. Neither the domestic-

ated sheep nor the goat can be reckoned as Egyptian
in origin ; they both came into Egypt from Western
Asia. We have, therefore, in this pastoral deity

Anzety evidence of immigration from the west.

Among the cult-objects of the cities over which the

god Anzety presided were two which, I believe, can
definitely be referred to trees that were not indigenous

to the soil of Egypt but to Syria. One of these cult-

objects is the so-called Ded-column. This was one
of the holiest symbols of the Egyptian religion. It

has four cross-bars at the top like superposed capitals.

Sometimes a pair of human eyes are shown upon it,

and the pillar is draped : sometimes a human form is

given to it by carving a grotesque face on it, robing

the lower part, crowning the top with ram's horns,

and adding two arms, the hands holding tiie crook and
ladanisterion. Frazer has suggested that this object

might very well be a conventional representation of a
tree stripped of its leaves. That it was, in fact, a
lopped tree is. I believe, certain. In the Pyramid
Texts it is said of Osiris, " Thou receivest thy two oars,

the one of juniper {iian), the other of ^i-wood, and
thou fcrricst over the Great Green Sea." The deter-

minative sign of the word sd is a tree of precisely the

same form as the Ded-column that is figured on early

EgjTJtian monuments, i.e. it has a long, thin stem.
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laricio, and tin lun i/oiital-hranched cypress (Cupressus

sempennt /: \ar. /:"i ; _,'ii/iiles).

Mucli iniMuiucpUon at present exists with regard to

the Lebanon Cedar, because the name " cedar " is

applied to a larij:e number of woods whirh are quite

(li>tiii(t Irom it. and the wood which ue iicnerally call

cedar {e.g. the cedar of our " cedar '"
pencils) is not

true cedar at all, but Virginian juniper. The wood of

Cedrus libani is light and spongy, of a reddish-white

colour, very apt to shrink and warp badly, by no means
durable, and in no sense is it valuable. Sir Joseph
Hooker, who visited the Lebanon in i860, notes that

the lower slopes of that mountain region bordering the

sea were covered with magnificent forests of pine,

juniper, and cypress, " so that there was little induce-

ment for the timber hewers of ancient times to ascend

6000 feet through twenty miles of a rocky mountain
valley to obtain cedar wood which had no particular

quality to recommend it. The cypress, pine, and tall,

fragrant juniper of the Lebanon, with its fine red heart-

wood, would have been far more prized on every account

than the cedar." The sd-tree was, I believe, the

horizontal-branched cypress, which is common in the

wild state. In the Middle Ages this tree was believed

to be the male tree, while the tapering conical-shaped

cypress was considered to be the female. This is an
interesting fact, because there is some evidence to

show that the tapering ^a^i^t\ was the symbol of

Hathor-Isis, while the horizontal-branched one was
the symbol of Osiris.

Not far from the city of Osiris in the Delta w-as

Hebyt, the modern Behbeyt el Hagar. Its sacred

name was Neter. The Romans called it Iseum. It

was the ancient seat of Isis-worship in Egypt, and the

ruins of its temple to that goddess still cover several

acres of ground in the neighbourhood. On the analogy
of other sacred names of cities the primitive cult-object

here was the n/r-pole. This was not an axe, as has so

often been supposed, but a pole that was wrapped
around with a band of coloured cloth, tied with cord
half-way up the stem, with the upper part of the band
projecting as a flap at top. Dr. Griffith conjectured
that it was a fetish, e.g. a bone carefully wound round
with cloth, but he noted that " this idea is not as yet
supported by any ascertained facts." As a hierogh^ph
this wrapped-up pole expresses ntr, " god," " divine,"

in which sense it is very common from the earlie <•

times
;

gradually it became determinative of di

and of the divine names and ideographic of di

.XiHitlxr I ideograph of "god" in tlje Old
Ki!' 1 rn I alcon (Ilorus) upon a perch, and
t Ai^ al-.o employed as a determinative of
di Mid of the nam<s of individual gods ; it even "[

sometimes o((urs as a < live sign of the rttr-

pole, e.g. P>r. Texts. 1 . use of the Falcon
indi(at( -. that in tin- early <!. na>ti( , the influence of the

Upper Eg\ !'• ••' I- I' -' ')(!( ih.ri:-! was paramount.
There i mi. Imi hilieving that the

ntr-po\c cuii 1

... inriod been the pre-

dominant one [people of the Delta
;

this, I ' ' riable use of the ntr-

jx>le .-1 '«-«/r, god's servant)

and temple (/. lioui>c;. Now, on a label of

King Aha ot t i >vnastv there is a representa-

tion of the Icliiplr -, two poles

with Iriangul.ir lla-
^

iiher side of

the entrance. Later figures 01 the same temple show
these poles with the redm il ir flags precisely as we
find in the «/r-sign. At iie temple of Hershef

on the Palermo Stone si ;ioles with triangular

flags, while a Fourth J' rawing of the .same

temple shows the same poies with rectangular flags.

We see, therefore, that the triangular-flagged pole.^

ecjuals the rectangular-flagged one, and that the ntr

is reall\ a pole or mast with flag.

Poles of this kind were probably planted before the

entrances to most early Egv^ptian temples, and the great

flag-masts set up before the pylons of the great temp!

of the Eighteenth and later dynasties are obviou>i

survivals of the earlier poles. The height and straight

nessof these poles prove til' i1wm- ,• .r,r-.,,t Ko,-.. iw...r, r..

duced from any nati\( '

flag-sta\"cs were regulariv unpoi uu Jioni .^\ n.t in,
probahli , ilmcfore, that in the earlier times thev \\tr<

introduced from the same source. A well-known nan;,

for Syria and the east coast of the Red Sea, as well a

of Punt, was Ta-ntr. " the land of the «/r-pole." Tin

was the region in whicli the primitive Semitic goddt-

Astarte was worshipped. In Canaan there

goddess Ashera whose idol or symbol was t'l'

pole. The names of Baal and Ashera ari

coupled precisely as those of liaal and A.>....

many scholars have inferred that Ashera wa
another name of the great Semitic goddess .\

The ashera-pole was an object of worship, i

prophets put it on the same line with the sacr

symbols, such as Baal pillars ; the ashera was, theri

fore, a sacred symbol, the seat of a deity, the mark
of a divine presence. In late times these asherim did

not exclusively belong to any one deit\- : they were

erected to Baal as well as to Vahw. They wen -i_n-

posts set up to mark sacred places, and thc\

moreover, draped. They correspond ( \.u tlv

n/r-poles of Egyptian historic times.

I have noted that these «//'-polc:> ..wc Util an'!

straight. What tree produced them ? In Egypt i.Ki

inscriptions there is often mentioned a tree named
ir.t. It was occasionally planted in ancient I-",gyptian

gardens, and specimens of it were to be seen in tlu

Temple garden at Heliof>olis. The seeds and sawdust

were employed in medicine, and its resin was one ci
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the ingredients of the Kyphi-incense. Chaplets were

made of its twigs and leaves. The tree was sacred

to Hathor ; branches of it were offered by the Egyptian
kings to that goddess. In a Saite text it is mentioned
with three other trees, pine, yew, and juniper ; these

are all found in Northern S}Tia, where they grow
together with the cypress ; the tr.t tree may therefore

be the cypress. Evidence has been brought forward

to show that the sd-Xx^t is the horizontal-branched

cypress, which was believed to be a male tree, while

the tapering, flame-shaped cypress was believed to be

the female tree. The Ded-column was the symbol of

Osiris, and at Busiris a festival of raising this column
was celebrated. The ir.t tree was sacred to Hathor,
who is often identified with Isis, and there was a festival

of raising the tr.t tree that was celebrated on the

nineteenth day of the first month of the winter season.

It is not known where this festival was celebrated,

but it may well have been at Neter, the seat of the Isis

cult near Dedu-Busiris. The two tree-cults point

to Northern Syria as the country of their origin.

In the architecture of ancient Egypt two distinct

styles can be recognised. One is founded on wattle-

and-daub, the other on wood construction. Wattle-

and-daub is the natural building material of the Nile

Valley and Delta, and the architectural forms derived

from it are certainly indigenous. Those styles derived

from wood construction, on the other hand, could

not have originated in Egypt ; they must have arisen

in a country where the necessary timber was ready at

hand. Egypt produces no coniferous trees and no
timber that is at all suitable for building purposes, or

indeed for carpenter's work of any description. The
wood of the sycomore-fig is very coarse-grained, and
no straight planks can be cut from it. The sunt-acacia

is so hard that it requires to be sawn while it is green
;

it is very irregular in texture, and on account of the

numerous branches of the trunk it is impossible to cut

it into boards more than a couple of feet in length.

The palaces of the early kings of the Delta were built

of coniferous wood hung with tapestry-woven mats.

The tomb of Menes' queen, Neith-hotep, at Naqada,
was built of brick in imitation of one of these timber-

constructed palaces, and smaller tombs of the same
kind are known from the Second and Third Dynasties,

but not later. As early as the reign of King Den
(First Dynasty) the palaces of this type were beginning

to be built of the native wattle-and-daub in combina-
tion with wood, and by the end of the Pyramid Age
the style disappears entirely, though the memory of

it was preserved in the false-doors of the tombs and
stelae. Brick buildings similar to those of the " palace

"

style of Egypt are also known from early Babylonia,

and they were at one time regarded as peculiarly

characteristic of Sumerian architecture. These, ob-

viously, must have been copied, like the Egyptian,

from earlier timber forms. In Babylonia, as in Egypt,
timber was scarce, and there are records that it was
sometimes obtained from the coast of Syria. This

was the region from which the Egyptians throughout

hi.storic times obtained their main supplies of wood, so

it is not improbable that they, as well as the Sumerians,

derived this particular style of architecture from
Northern Syria. I may observe in passing that in

this " palace " style we have the transition form
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between the nomad's tent and the permanent building

of a settled people.

The lack of native timber in Egypt is significant

in another direction. Boats of considerable size are

figured on many pre-d\Tiastic monuments. They are

long and narrow, and in the middle there is usually

figured a reed or wicker-work cabin. In my view
these boats were built, like many of those of later

periods in Egypt, of bundles of papyrus reeds bound
together with cord ; they were, in fact, great canoes,

and, of course, were only for river traffic. They were

not sailing boats, but were propelled by means of oars.

No mast is ever figured with them, but they generally

have a short pole amidships which is surmounted by
a cult-object. On one pre-dynastic vase there is a
figure of a sailing ship, but this is totally different in

build from the canoes, and it has a very high bow and
stern with its mast set far forward in the hull. Similar

vessels are figured on the ivory knife-handle of pre-

dynastic date from Gebel el Araq, but these vessels

appear to be in port and the sails are evidently lowered.

I have already referred to the Great Port mentioned

on the Palette of Menes. A port implies shipping and
trade relations with people dwelling along the coast or

across the sea. It may be that the people of the north-

western Delta built wooden ships, but if they did they

must have procured their timber from some foreign

source. Coniferous wood was already being imported

into the Nile Valley at the beginning of the First

Dynasty from the Lebanon region, and it must be

remembered that the Egyptian name for a sea-going

ship was khnyt, from Keben, *' Bybios," the port of

the Lebanon, where these ships must have been built

and from whence they sailed. The sacred barks of

the principal gods of Egypt in historic times were

invariably built of coniferous wood from the Lebanon.

Transport ships on the Nile were sometimes built of

the native sunt-wood, and Herodotus describes them
as made of planks about two cubits long which were

put together " brick-fashion." No masts or sail-

yards, however, could possibly be cut from any native

Egyptian tree. In the Sudan at the present day masts

are sometimes made by splicing together a number
of small pieces of sunt and binding them with ox-hide,

but such masts are extremely liable to start in any
gale, and they would be useless for sea-going ships.

It may be doubted whether the art of building sea-

going ships originated in Egypt.

It may be doubted also whether the custom of

burying the dead in wooden coffins originated in

Egypt. In countries where a tree is a rarity a plank

for a coffin is generally unknown. In the Admoni-
tions of an Egyptian Sage written some time before

2000 B.C., at a period when there was internal strife

in Egypt, the Sage laments that " Men do not sail

northwards to [Byb]-los to-day. What shall we do
for coniferous trees for our mummies, with the

produce of which priests are buried, and with the oil

of which [chiefs] are embalmed as far as Keftiu ?

They come no more." This ancient Sage raises another

anthropological question when he refers to the oil used

for embalming. The only oils produced by native

trees or shrubs in Egypt were olive oil, ben oil from
the moringa, and castor oil from the castor-oil plant.

The resins and oils used for embalming were principally
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those derived from pines and other coniferous trees.

Egypt produced no kinds of incense trees or shrubs.

The common incenses were pine resin, ladanum, and
myrrh, and all these were imported. It is difficult to

believe that the ceremonial use of incense arose in Egypt.

These arc a few of the (juestions raised liy a study of

the material relating to the origins of the ancient

civilisation of Egypt. An immense vista has been

opened out before our eyes by the discovcriei of the

last tiiirty years, and now, in Egypt better than in any
other country in the world, we can see man passing

from the primitive hunter to the pastoral nomad,
the pastoral nomad to the agriculturist, and
on to the civilised life which l)egins with the art

writing. We can see in the Delta and in the

Nile Valley tribes becoming permanently settled

fixed abodes around primitive cult-centres, and tl

uniting with others into one community. We
trace the fusion of several communities i

States, and then, later, the uniting of Si

a supreme sovereign. What other country in the

world preserves such a record of its early history ?

Rare Gas Discharge Lamps.
By J. W. Ryde, Research Laboratories of the General Electric G)mpany, Ltd., Wembley.

A DISCHARGE of electricity through a gas at

atmospheric pressure generally takes the form
of a luminous spark which will pass only under
a potential gradient of several thousand volts per

centimetre. If, however, the pressure of the gas is

reduced, the appearance of the discharge changes.

First it spreads out into wavy streamers ; the streamers

then broaden until the discharge tube is filled with a
diffuse luminous glow extending from the positive

electrode to within a short distance of the cathode.

This glow is known as the positive column. The
cathode is now covered with a layer of bright luminosity

called the negative glow, and on close inspection is

seen to be not quite in contact with the electrode but
separated from it by a thin and sharply defined region,

known as the Crookes's dark space. Another less well-

defined dark region, the Faraday dark space, is between
the negative glow and the positive column. Further
reduction of the pressure results in a widening of both
dark spaces and the negative glow, the positive column
at the same time becoming correspondingly shorter. At
still lower pressures the Crookes's dark space increases

until finally it fills the whole tube and there is no
further luminosity of the gas.

The potential necessary to start the discharge
depends on the pressure and nature of the gas, the
form and material of which the electrodes are made,
and also on the distance between them. In a given
gas with given electrodes the starting potential is large

at high pressures, but decreases, in an almost linear

relation, with decrease of pressure, reaching a minimum
at what is called the critical pressure, after which it

rises again very rapidly. The pressure at which the
minimum occurs depends on the form of the electrodes,

their distance apart and the nature of the gas, but
the minimum itself depends on the nature of the gas
and the material and form of the cathode employed.
It is about 200 volts for neon, 280 volts for hydrogen,
340 volts for air, and 420 volts for carbon dioxide.
Small trages of impurity affect these values to a great
extent ; thus, the addition of only 0-5 per cent of
pure hydrogen to neon reduces the minimum starting
potential by nearly 50 volts, 5-0 per cent reduces it

by about 60 volts, but if more than 5-0 per cent is added
the hydrogen ceases to act as an impurity and begins to
show its own characteristics, so that the starting voltage
rises again. On the other hand, small quantities of
other gases, such as oxygen, raise the starting potential
instead of lowering it. The material of which the
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cathode is made has also some effect. The figures

given above refer to cathodes of ordinary metals such

as iron, nickel, or copper, etc., between which there are

only small difTerences, but with magnesium, barium,

or the alkali metals the starting voltage is < ly

reduced ; in fact, with certain alloys of tli' ils,

the glow discharge can be started in neon at a potential

so low as 90 volts and may be maintained at 58 volts.

When once the discharge has started, the potential

can be lowered somewhat before the H- ''"•"» -^-^ps.

4001

The curve connecting this " going out " voltage and
the pressure is roughly similar to the starting voltage

curve, but is displaced to a position somewhat below it

on the voltage ordinate.

If the electrodes are only a short distance apart, so

that the positive column is absent, the relation betwet-r

the current flowing and the potential applied across tl

electrodes is that shown in Fig. i. The states repre-

sented by the lower and upper parts of the curve are

unstable, and can be observed only if there is in series

with the discharge an appropriate resistance, by mean.^

of which the current may be varied. With this arrange-

ment, when the current is only of the order of a micro-

ampere, a faint glow is seen some distance from the

cathode. The potential between the electrodes falls

rapidly as the current is increased, and at the same time

the glow becomes brighter and assumes the form of a

sharply defined patch moving nearer and nearer to the

cathode as the current rises. The voltage now remains

sensibly constant, being that known as the normal

cathode fall, which is the lowest potential at which

I
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the unsupported discharge can be maintained. With
a further increase of current, the glow spreads laterally

over the cathode, its intrinsic brilliancy and the current

density remaining practically constant. A value of the

current is eventually reached at which the cathode

becomes completely covered with a layer of glow
separated from it by the Crookes's dark space, which is

only a fraction of the width of the layer of glow itself.

Any further increase in current brings us to the part c

of the curve ; the voltage now increases with increase

of current and the glow becomes brighter and the dark

space narrower. The curve eventually becomes very

steep, following the path cc' , and currents df the order

of several amperes per square centimetre of cathode

surface can be passed. At some part of the curve cc

the cathode begins to heat up considerably, and if

composed of a refractory metal such as tungsten, will

become white-hot; thermionic emission then takes place

md the glow discharge passes over to the arc discharge.

As soon as this begins the potential difference between
the electrodes begins to decrease as the current rises,

and may finally drop to only a few volts.

Gas discharge lamps may be divided into three

(lasses, namely : (i) Lamps in which practically all the

light is emitted by the positive column, (2) negative

glow lamps in which the positive column is absent, and

(3) lamps in which the light is emitted not from the gas

but from the cathode itself^ which is rendered incan-

descent by the discharge.

Lamps of the Moore type belong to the first class.

They consist of a long glass tube filled with gas to a

pressure of a few millimetres and having an electrode

at each end. On account of the distance between the

electrodes, the operating potential usually amounts to

several thousand volts and is inconveniently high.

Recently, short tubes of this type containing neon, and
having electrodes made of alkali metal alloys, have
been developed which will run on 220 volt A.C. supply,

but require a special device giving a higher voltage for

starting. These lamps are very efficient; with some of

the tubes an efficiency of 0-65 watts per candle is

obtainable. The colour of the light, however, is a

brilliant orange red, which for many purposes is objec-

tionable.

The second class of lamp was developed to run

directly on ordinary lighting circuits. The electrodes

are placed a few millimetres apart in a small bulb,

the distance between them being such that the positive

column is absent ; this is to enable them to start and
run at ordinary supply voltages. The gas used for

filling the lamps is neon with about 20 per cent, of

htliuni. which is separated with it during the process

ol (xti.i tion from the air. The advantages of neon

are tlincluld'. ' ' ' ulace, most of the energy

radiated linin t lies in thevisilile spectrum;

secondly, tin- -m iili;il i; lower tli;m in other

gases; and 1 M'

'

'-;; o' ?'' h l-i ^ ii'ittrd. hcing

;i

'

!liiinm,it ion

V .' '

,^ • '"}' using

hydro.Licn to rcdiKc th(^ >t.iitinL' voltage as explained

above. ;ind ii I'lliii: i'm Imih to about the critical

pressure'! - m,i|.,i 1, mips having

iron clei t tin,. , ,i, >,,,,. n ,
,1. . i. - ,0 -< w ill >hir1 at about

150 volts.

The whole ol till- liulit Ironi these lamps comes from
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the negative glow,' which appears as a layer of bright

orange luminosity about two millimetres thick com-
pletely covering the cathode, whatever its size or shape.

The Crookes's dark space at the pressure used is only a
fraction of a millimetre thick and is not easily seen.

In consequence, the luminosity takes the form of the

cathode, so that if this electrode is formed out of a sheet

of metal in the shape of a letter, numeral, or similar sign,

it will appear brilliantly illuminated when the discharge

is passing. It is in this form that the tube is used for

advertising purposes. In cases where the lamp is

required for dim illumination, the cathode is made of a
spiral of wire in the shape of a beehive,which ensures an
approximately even distribution of light in all directions.

The other electrode is either an iron wire hidden behind
the letter, or a plate inside the spiral. On direct current

only one electrode becomes illuminated, but on alter-

nating current the small electrode also glows during the

half cycle when it becomes the cathode.

On account of the rigidity of the mechanical con-

struction, the lamps are robust and their life is limited

only by their progressive blackening. This blackening

is due to particles of the cathode which are shot off

during the passage of the discharge and collect in the

form of a film on the bulb. The rate at which the

blackening takes place depends on the current passing

through the lamp, and also varies very greatly with the

particular metal used for the electrodes and the nature

of the gas. The addition of impurities which lower the

starting potential of the gas also considerably reduces

thfe blackening. Thus, with iron electrodes and pure
neon, the useful life of the lamp would only be about
80 hours, while with an addition of a small percentage

of hydrogen the life becomes of the order of 1000 hours

or more. A series resistance placed in the caps of the

lamps makes them suitable for various voltages, and at

the same time reduces the current to a value leading

to a reasonable life.

These lamps, in common with all forms of Geissler

discharge tubes, possess many properties which are

valuable for purposes other than that of lighting. For
example, when running on the part ah of the curve of

Fig. I they can act as a negative resistance and can be
used to generate oscillations. They are also sensitive

detectors of current; the luminosity produttil by a
current of one microampere is easily seen if the lamp is

shielded from direct daylight. But these other develop-

ments cannot be treated here.

In the third class of lamp, the electrodes are usually

tungsten spheres about one millimetre in diameter and
placed one millimetre apart. The bulb is filled with

neon to about 50 mm. pressure. When first switched

on, an intense glow discharge takes place which heats

the cathode wliite-hot ; a thermionic emission then

ensues and tlie ])otential ai ross the lamp drops to about

25 \dlts. the rnrrent being i*o to 1*25 amperes, the

remaining; \olis bein- dropped in the series resistance.

The lain]) al llii^ tinal stage operates in llii r. . ion e
ol the ruin lit \ oltage curve shown in l-i::. 1, The
uhite hot iniiL'^ten ball acts as a ver\ iiitiiise point

siiiiii. .1 li lit suitable for projection pinjioses. I'he

I'ni! ip is a variant of this form, in whii h the

clis( I; initialed In- means of a tungsten spiral

heato M i(ll\ . tin heating current being cut off

when the lamp has started.
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Obituary.
(\y^\>

iiiiii)\c^ tin- la>i . i iii' n.ii |.i..ii( . i> 111 ill! f^tography

<»l ilic Ilini.il,i\,i .•: • ! 'Mm- .iitli rit \- on Tndmn
MollllSr.i. I !-

nidiitli I
!

'ii

l.i.id !
""tl» went

III Imi... ... ...c v.n; .^. ...-,.. I ..., Ausiun saw
(t\i.r the next year in the second Burmese War.
Ills siiiiitilir tastes, u'liich u'crf hcrrditarv fur his

lather. K. A. (". (liKiwin Aiistcii, was a L:iiil(iL^i>t whu has

l( tt an ciKhiiiiiL; !(i)Utation owing to his i-xccptional

iiHi-ht I«(l him in 1857 to join the Indian Survey
1 ). |)artiiu nt. It was Ins privilege to survey northern

Ka>hnni . w here hf (hs(()vcred the Baltoro, Hispar, and
Biafra Glaciers—the greatest group of valley glaciers

in the world. They were afterwards traversed and
mapped by Sir Martin Conway, who named the tribu-

tary glacier to the Baltoro from Kj the Godwin-Austen

glacier. The glaciers were descrilied by Godwin-

Austen in a short paper in the Proceedings of the

Royal Geographical Society (vol. viii., 1864), the dis-

cussion on which is remarkable for Falconer's advocacy

of the pre-glacial age of the Alpine lake basins and
tluir preservation by the protective action of glaciers.

huriiiij; this survey Godwin-Austen fixed the position

and heights of many of the giant peaks of the Kara-

korums, including Kg, which had been previously

discovered by Montgomerie. It is often known as

Mt. Godwin-Austen, and according to the heights

adopted by the Indian Survey Department is the

second highest mountain in the world.

While Godwin-Austen was working in this district

he made many mountain ascents, of which his highest

was on Mata, 20,600 ft., in 1862. In 1863-64 he was
engaged in the survey of the eastern parts of the

Himalaya around Darjeeling and in Bhutan, and, later

still, further east on the Khasia Hills and in Assam.
His views on the geographical structure and classifica-

tion of the Himalaya were stated forty years ago in

his presidential address to the Geographical Section

of the British Association, which is his most important
geographical paper. He contributed to the Geological

Society several papers which made important additions

to the geology of the Himalaya, including the dis-

covery of the extension into Kashmir of the Spiti

series, the most significant horizon in the Himalaya.
In 1884 he described the drifts exposed in a new
railway cutting near his home at Guildford, and the

paper was illustrated by sections, characterised by
the same precision and detail as those issued with his

Indian papers.

After leaving the Indian Survey, Godwin-Austen's
main interest was in the land moUusca. He was
described as having " a unique knowledge of Indian
molluscs." He contributed to " The Fauna of British

India " the volume on the Testacellidse and Zonitidae.

The value of his work on that group is shown by his

election as president of the Malacological Society in

1897-9, ^^^ of the Conchological Society in 1908-9.
His later years were burdened by financial embarrass-
ment due to an unfortunately worded will. He

\ he paternal estate of Shalford, which proved

income.

which, whin I : iinu nil, iisfd up ni<>r« 11

the whole of li from the property. He \v

this trouble with in^ tiuiracteristic courage and chctr-

fulness. Great sympathy was also recently felt for

him, owing to the unfortunate loss of th' lio

of sketches and maps made during his Ka !, ;. e,

/as clertcd I - . 18S0. and
received a bei dal from al

Geographical Su . :. ... :,._.

Herluf \\

It is with much regret thai ui: rcnr'! •

death, on November 10, at ( openh.i--n

Win-c. wlio for many years, and until his death, was
" \ iceinspektor " in liie Zoological Mu-seum of the

University of Copenhagen. .\s a lad Winge l>egan to

study the small mammals of Denmark, and '•' '• 'ri;...t

papers upon this subject were full of [

little later, in 1S77. while still a studerrt m Uit i m-
versity of CopenhaLim. he published an arrount of

some of the skull characters in the mole, shrt v

other Insectivora, in which he displayed no:

remarkable learninL^ hut a most clever technique.

In 1882 he gave liis views upon the mammalian denti-

tion and his theory of cusp homologies in a })aper

which will ever be regarded as a classi< . In tin ^m <

year appeared an account of a collect!

from Greece ; and in preparin'^ this \\ „

far afield investigating the and special

adaptations of the species hti .,- ..nw t.uii he himself

regarded this piece of work as the foundation of the

important publications ne.xt to be noticed.

I3etween 1887 and 191 5 Winge published a series

of works which ostensibly are descriptions of the fossil

bones collected by Lund in the caves of Lagoa Santa,

Minas Geraes, Brazil, and of the recent mammalia
obtained in the same region by Lund and Reinhard t.

Taking these mammals order by order (Rodents. i^^S; :

Chiroptera, 1892 ; Camivora. Primates. 1895 • Mar-

supials, including >hnotrenus. iSg; : Ungulates,

including Sirenia, i9o() ; laieniates, 1915), Winge
commenced each memoir witti a description of the

Brazilian material ; but, that finished, he proceedc^^

in each case to give a review of the whole order, bringii

out his views of the evolution and relationships of thr

orders and of every fossil and li\'ing family and genus

in a wonderfully clear and concise style. He seems to

have prepared a complete monograph of each genus

dealt with ; and thi c compressed each mono-
graph into a short

; ,

;'h and very often into a

single sentence. But in this small space he contri\es

not only to state all that is essential, but to tlirow man\
a brilliant beam across what was pn
Companion reviews of the Insectivora v.v.;> ....^ i,,

Cetacea (1919), the two orders not represented in the

Lagoa Santa material, have since been published b\

Winge. That dealing witli the Cetacea has recently

been translated from the Danish b%- Mr. G. S. Miller
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and published in the Smithsonian Miscellaneous

Collections.

A collected and revised edition of these reviews, in

three volumes, under the title of " Pattedyr-Slsegter,"

is at present passing through the press ; and the first

volume of this work was received in London on the

day before Winge's death. This new and more
convenient edition will be welcome, for it is but bare

justice to state that the reviews in question constitute

together the finest, most comprehensive, and most
inspiring technical account of the class Mammalia
that has ever been written.

Many other papers dealing with the mammals of

Greenland and the fossil mammals and birds of Den-
mark were published by Winge. In 1908 he contri-

buted the volume on Danish Mammals to the series

of handbooks entitled " Danmarks Fauna "
; and this

little book, illustrated by Winge himself, is at once

admirable and inimitable.

Reviewing the whole of Winge's published work,

one cannot fail to be struck by an extraordinary fact.

It is that in his writings one does not mark the flight

of time. He seems to have acquired his full mental
power and his own peculiar way of looking at things

at an extremely early age ; for his early papers of

1877 and 1882 read to-day, exactly like that of 1919,

as the work of a great master. M. A. C. H.

We regret to announce the following deaths

:

Prof. F. Clowes, emeritus professor of chemistry
and metallurgy and first principal of University
College, Nottingham, and the author of well-known
text-books on analytical chemistry, on December i8,

aged seventy-five.

Canon T. Wood, well known for his natural history
studies, on December 13, aged sixty-one.

Current Topics

Two octogenarian fellows of the Royal Society

celebrated their birthdays this week. Sir Archibald

Geikie, O.M., the Nestor of British geology, who was
elected to the Royal Society so long ago as 1865,

attained the age of eighty-eight on December 28, and
another distinguished geologist, Sir W. Boyd Dawkins,

elected to the Society in 1867, was eighty-live on
December 26. To both of them the congratulations

of all scientific workers will be heartily accorded.

Sir Archibald Geikie, who figured as a " Scientific

Worthy " in Nature thirty-one years ago (January 5,

1893), has a world-wide reputation. As a geologist,

and as the author of the " Text-book of Geology,"

originally published in 1882, and of other standard

works on geology and geography, he is known every-

where. This is in great measure due to the way in

which Sir Archibald is able to quicken interest in

his subject by the expression of his deep and intense

feeling for Nature. No one has done more to link

geology with appreciation of the natural beauty of

scenery. His work as an original investigator in

geology and as a writer of inspiring volumes on this

subject and on physical geography won for him the

Royal medal of the Royal Society in 1896. From
1908 until 191 3 Sir Archibald served as president

of the Royal Society, while he was president of the

British Association at the Edinburgh meeting in 1892.

For the period 1882-1901, he was Director-General of

the Geological Survey of the United Kingdom and

Director of the Museum of Practical Geology. In

spite of his advanced age, Sir Archibald maintains his

active interest in both science and literature, and so

recently as 19 18 he produced a notable volume of

Memoirs of John Michell, who died in 1793, one of the

early workers in geology.

Scientific societies and other bodies organising

conferences for next year should know that the

authorities of the British Empire Exhibition to be

held at Wembley have constructed an admirable

congress building containing four conference halls,

with appropriate committee rooms, etc., capable of

seating 2140, 550, 180, and 150 persons respectively.

NO. 2(S26, VOL. I I 2]

and Events.

These halls are being allocated to responsible organis-

ing committees free of charge, and early application

should be made for the use of any of them, as the

dates are being filled up rapidly. The following

scientific and technical societies, among others, have
already booked one or more of the halls for con-

ferences on different dates : The British Engineers'

Association, the British Electrical and Allied Manu-
facturers' Association, the Institution of Sanitary

Engineers, the Textile Institute, the Society of Dyers
and Colourists, the North-East Coast Institution of

Engineers and Shipbuilders, the Institution of Auto-
mobile Engineers, the Museums Association, the

Horace Plunkett Foundation, the Health Propaganda
Association, the Association of British Chemical
Manufacturers, the Institution of Mining and Metal-

lurgy, the Municipal Electrical Association, the

Electrical Contractors' Association, and the Gas
Association. Applications for use of the halls on
dates still open should be sent to the Secretary,

Conference Committee, British Empire Exhibition,

16 Grosvenor Gardens, London, S.W.i.

With the approaching retirement of Prof. S.

Alexander from its chair of philosophy, the University

of Manchester loses the services of one of the most
original of the elder generation of thinkers. Nearly
fifty years ago, he came from Australia to Oxford,

where he gained reputation by a rare power of winning
first classes. He soon, however, deserted other

pursuits for philosophy, and won an assured position

before he was thirty by his remarkable book on
" Moral Order and Progress." Called in 1893 from
a tutorship at Lincoln College to succeed Robert
Adamson at Manchester, he has represented philosophy

there for more than thirty years. At Oxford he was
conspicuous in the reaction against the philosophy

of T. H. Green, and was among the first to preach to

an unheeding university the importance of modern
psychology. But he never lost a bent for metaphysics
and for vigorous thinking about fundamentals. His
philosophic position was fully revealed in his Giflford

lectures at Glasgow on " Space, Time, and Deity,"

published in 1920. A book so technical defies
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analysis, and it is enough to Bay that, though many
diiuigreed with his doctrine, there was an absolute

consensus among ex{)crts that it was a contribution

of the first importance to philosophic thought. Yet

few philosophers have lived less in the clouds, and

Alexander has not only discharged meticulously

the duties of an exacting chair, but has also been

prominent in many university and public activities.

Ever a keen champion of the higher education of

women, he took a foremost part in the foundation of

Ashburne Hall, the women's hall of residence, the

secretaryship of which he is resigning on his retire-

ment from university life.

The first part of the funeral service for Canon

T. G. Bonney was held in the Chapel of St. John's

College, Cambridge, on December 12. Among those

present were the following fellows of the Royal

Society : Prof. A. C. Seward and Prof. J. E. Marr

(Geological Society), Mr. C. T. Heycock (Cambridge

Philosophical Society), Prof. E. J. Garwood (Alpine

Club), Sir Clifford Allbutt, Prof. H. F. Baker. Mr.

F. F. Blackman, Sir Joseph Larmor, Dr. G. D. Liveing,

Sir Ernest Rutherford, Prof. W. T. Sollas. Sir Joseph

Thomson. Prof. W. W. Watts, and Prof. J. T. WUson.

The Council of the Royal Meteorological Society

has awarded the Symons gold medal for 1924 to Dr.

Takematsu Okada. Director of the Central Meteoro-

logical Observatory, Tokyo, Japan. The medal is

awarded for distinguished work in connexion with

meteorological science, and will be presented at the

annual general meeting on January 16.

The discussion before the Illuminating Engineer-

ing Society on December 11 was concerned with a

problem that confronts many of those who are associ-

ated with applied science—the best method of dis-

seminating technical information amongst the general

public. Illumination involves an appeal to the eye, and
influence is best brought to bear through the medium
of actual demonstrations of good and bad methods

of lighting. Details of actual experience in practice,

for example, of improved output and greater freedom

from accidents resulting from better lighting, are

also of great value. But in order to be convincing,

such data must be derived from scientifically con-

ducted tests and backed by recognised authority.

Mr. Dow mentioned some of the work which the

Society is doing in this connexion—for example, in

co-operation with representatives of the printing

trade and with the British Industrial Safety First

Association. A considerable part of the discussion

was devoted to the question of the high values of

illumination now being advised in some quarters.

The view was expressed that such recommendations

must be based on scientific method, and that the

desired conditions are best ascertained by experi-

ments conducted with the aid of leading industrial

councils. This same point also came up for considera-

tion in a discussion initiated by Mr. W. P. Fanghaenel

and Mr. W. N. Booth before the Institution of Civil

Engineers on December 12, when Mr. L. Gaster

explained the procedure of the Home Office Depart-

mental Committee concerned with industrial lighting
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and emphasised the distinction between values de

able in practice and legak minima.

In order that donors might have the opportunity]
of seeing the premises and the equipment of the
Department of Glass Technology at the University

of Sheffield, a series of luncheons have been arranged.

the first having been given by Mr. W. F. J. Wood,
chairman of the Gla.ss Research Delegacy, on Novem-
ber 15, and the second of the series by Prof. W. E. S.

Turner, president of the Society of Glass Technology,
on December 13. The new premises, which cover
three-fourths of an acre, were, until the end of 1920,

in occupation as an actual glass works. Since being
purchased at a price of 9000/., considerable altera-

tions have been made, a set of laboratories and small

library constructed, whilst the other buildings have
been adapted and equipped with plant for experi-

mental glass melting. In this connexion there are
furnaces capable of melting glass on any scale between
a few grams and about 120 lb., the firing being by
town's gas and compressed air, whilst a large two-
pot recuperative furnace fired by oil has a capacity

of two pots each of about 15 cwt. There are. in

addition, a block of buildings devoted to the making
of all sizes of clay pots, store rooms for the glass-

making materials, a room for mixing, a machine
room, smith's shop, compressor house, etc. Courses
of instruction lead to the degree of B.Sc.Tech. and
higher degrees. In addition, however, to the normal
teaching work of the Department, a gfreat deal of

experimental work has been done for individual

manufacturing firms, whilst since 1917 no fewer

than 96 papers involving research have been
published from the Department. The Department
has no endowment, but the glass industry has been
very appreciative of the work done and has con-

tributed generously towards its maintenance.

Mr. T. W. T. Tuckev, who was in Japan at the
time of the great earthquake, had an opportunity

shortly afterwards of visiting both Tokyo and
Yokohama, and gives the results of his obser\'ations

in Engineering for November 30. The framework
of the ordinary Japanese house is made of very light

uprights secured, by tenons only, to other light

horizontal members at the floor and ceiling. The
floors and ceilings are wood, and the inside divisions

are of wood and paper. When a severe shock causes

the tenons to break, the structure closes up and pins

down any occupants who do not escape quickly.

The charcoal fires are also pinned and thus fires are

started. It is almost inconceivable that up to

August 31, 1923, such buildings were still being

constructed in the capital city of Tokyo. Temples
are also built of wood and have nothing but hori-

zontal and vertical timbers in their construction

;

the timbers, however, are verj-- massive, and such

buildings stand up well against earthquakes and
storms. In Tokyo, the first brick buildings of any
importance were put up by the Government ; nearly

all these buildings survived the shock, though a few

were burned. It will be remembered that the fires,

started by the collapse of the more flimsy buildings,

destroyed a large part of Tokyo. Tokyo station
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building, three and four stories high and some
hundreds of feet long, constructed of red brick, was
not damaged by either earthquake or fire. Re-
inforced concrete buildings in Tokyo did not come off

so well as the better-class brick buildings. Much of

the brick facing has come away and there are cracks

in the concrete. They are, however, probably the

safest buildings for the inhabitants, and office build-

ings of this class have continued in use without
interruption. The behaviour of steel frame buildings

was peculiar ; from a few feet above the ground
the brickwork is cracked, and this continues for two
or three stories. Above the third and up to the top
(in some cases eight stories) no damage whatever
is to be seen. The writer was nowhere able to find

the slightest sign of failure of the foundations of any
building, whether wrecked or standing.

The report for 1922 of the director of the Bernice

auahi Bishop Museum at Honolulu has recently been
sued. It gives a summary of the various activities

of the Museum officials in researches relating to the
natural history of the Pacific Islands and the culture

and folk-lore of the Hawaiians and other Polynesian
people. A number of expeditions for systematic
survey in anthropology, botany, and zoology have
been undertaken in connexion with the Museum.
The most important were the Whitney South Sea
expedition, an expedition to Fanning Island, the
exploration of Guam in the Ladrone Islands, and the
Bayard Dominick expedition for the investigation

of the origin, migration, and culture of the Oceanic
people. Some interesting general conclusions have
been reached by the members of the Dominick
expedition with regard to the Polynesian population.
There seem to be two basic elements. The first is

Caucasian with physical characteristics approaching
some Mongols, with tall stature, moderately long heads,
relatively high narrow faces and noses, light brown
skin, and straight or wavy black hair. The second
element is the Indonesian typical of Celebes, with
shorter stature, low broad faces, wavier hair and
darker brown skin. A third element is found only
in small numbers with very short heads, narrow
faces, and light skin. The second type is characterised

by a higher social and religious development than the
first. The first type is universally distributed in the

Pacific, but strongest in New Zealand and the Mar-
quesas. The second type is prevalent in North and
entral Polynesia. In the report Mr. J. F. Illing-

uorth iKites that the Hawaiian house th- is not the
saiiii ,1 that of Europe and the I luiid States, but
is a variet\- found on the western shores of the
Pacific. As It IS ]<no\vn tliat these flies follow uian,

uere hoi ,!i li.iwaii u hen Captain
'

' <1, the 111. . ... , i.i drawn that the original

imiiiiL I
,
ill , and the flics came to Hawaii from the west.

of the
Iv Coni-

P' leiiowshlp 111 lllel.iliiil'',\
. trn.ihle in

til' : e for 1 wo \ . ,ii
,

\', I! li ,i . i,
, , il il,- ,.xleii-

Sion to li\ e \ ( ars. I h' ,., t he
Slirre^..!,;! , .m.lnj.ite Hil. . : ;•,

i l
,

'

nil ,:!i.,\ ^, pi.'|.-i,ii,r.
: in il,,. ,,

crafts of the Company of Armourers and Brasiers.

The annual value of the fellowship is 500/. Applica-

tions must reach the secretaries of the Royal Society,

Burlington House, W.i, by March i next.

We have received the annual report of Livingstone

College, Leyton, for 1922-23, being the thirty-first

year of its existence. The College gives courses of

instruction with the object of teaching missionaries

how to care for their own health, and how to deal

with the diseases of the people among whom they are

working, when far from qualified medical aid.

Altogether 752 students have passed through the

College. Donations and subscriptions are requested

to help carry on this useful work.

The ninety-second annual meeting of the British

Medical Association will be held on July 18-26, 1924, at

Bradford, under the presidency of Mr. J. Basil Hall,

consulting surgeon to the Royal Infirmary, Bradford.

The presidential address will be delivered on July 22.

The following presidents of sections have been

appointed :—Medicine : Prof. A. J. Hall ; Surgery :

Sir Cuthbert Wallace ; Obstetrics and Gynaecology :

Mr. J. S. Fairbairn ; Pathology and Bacteriology:

Prof. C. H. Browning ; Neurology and Psychological

Medicine : Dr. T. G. Stewart ; Ophthalmology : Dr.

A. M. Ramsay ; Public Medicine and Industrial

Diseases : Mr. H. Jones ; Diseases of Children : Dr.

L. Findlay ; Laryngology and Otology : Dr. W. J.

Home ; Orthopaedics : Mr. R. C. Elmslie ; Medical

Sociology : Mr. A. Manknell ; Dermatology : Dr.

J. MacL. H. MacLeod, The honorary local general

secretary is Dr. W. N. West Watson (Victor Lodge,

Manningham, Bradford).

The Seismological Society of America has published

a large Fault Map of the State of California (three

sheets and a title-sheet) on the scale of i : 506,880,

or close on one inch to eight miles. The topography

is based on various official surveys, the hills being

well brought out by a system of colour-shading.

The sea-depths are shown by contours drawn at

intervals of 100 fathoms. The known and probable

faults, which mean so much in the moulding and

instability of the continental edge, are marked by

lines of various colours ; these are broken where

details are uncertain or inferred. A fault indicated

as " active " is usually one along which an earth-

quake has occurred during historic time. The mind

of the world has been once more riveted on the im-

certainties of the Pacific ring, and this map, which

must be mounted as one wall-sheet for its proper

appreciation, will no doubt find a permanent place

in colleges that respect geography. Prof. Bailey

Willis has fumished a lucid description to accompany

the sheets (liull. Seism. Soc. America, vol. 13, No. i,

1923).

A i<i;i'OKT 1)\- the Meteoro!(v.;ie:il nepartment of

the C.overnnieut of liulia lor \y\ii
:. s ''''^ i"^t been

issued under the sni'ennt eiidence of Mr. J. II. lield,

the othciatiuL; Director ( ".eneral of 01)--er\ a lories.

The policy of liidiaiu-aliMii l,,,, l.em alopt, ,1, aiid the

;- -.iinicl for the lliiiiieii posts ot lueU'orologists has

eil from 10 I'.iiropt tns and 3 Indians in 1919 to
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3 Kitropeans and lo Indians in March 102.I A study
• lit riiovftiit-nts in India is sai! 'y'ing

' 11 .M f.r tvjH's of foreca.HtinK herto

|x)Ksil)l( ice observations, iho whole
system iir storins and <v< lories over the

sea .III':

of Icasi with

the hitc.sl iiifon liii;..; ilir \s.-.ftiicr by
wiroliss biilletiii> '

: ,

• r(-w,irrli slious that at

I'l
I
miles .ind ii)>\\ ,iti I-. tli'- 1 nM wcitluT winds

v.; ;....:;''!! In.ija ofleu reach a hlieiigLli ot iuo miles

per hot! v., wliile calms prevail at the surface.

At Agr.i tin ,. .torlv rompnnr--' •
* -tpper air. at a

height of al)iii:i 1 nulcs, prc\ vii the middle

of SeptemlMT lo (he middle Ot UciolxT, show a close

relaiKJiiship wiih the precipitation in north-west

India in the winter following. Departmental observa-

tories for the ye£ir consist of 5 first class, 185 third

class, 23 tourlli class, and ^1 Idth class. Kainfall

observations aie re(-eiv(>d from z^)zu stations.

Messrs. H.\wk d Sons, 83 Wigmore Street,

W., h;i\(> forwarded to us their catalogue of medico-

di.ij^iiosiic. physiological, anthropometrical, psycho-

logical, and chemical apparatus. Several forms and
sizes of capillary pipettes for the accurate measure-

ment of (piiintities from 0-005 c.c. to I'o c.c. are

listed, as well as several types of haemacytometers
and hajmoglobinometers for the estimation of the

number of corpuscles and amount of ha-moglobin

in blood. Under blood analysis apparatus we find

outfits for the estimation of calcium, urea, and sugar

in the blood. Galton's finger-print outfit and whistle

and many pi©c«« of anthropometric and p«»vcho-

logical app tied. Messrs
are aho n io$cop«i and
of l^cns Co., New York.

1 auna of Bri'

liich the edr
with thi' assistance of 1'

.,iii-t;.,!i i,f tin; Secret a

:

...
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Major S. K. ( hri^i'

on th'- rhrv -,,,,,,,.],, ..,,;,„. <..i i
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I'la I \ jM ! ii' i,i- II-, I.: i.ii. \\ III!! >.!;;i])^. ,n

with a rc\i^i-d edition of .Mammalia hv
A. C. I Initnii " nek, a;.

(6 vols.i !,v M;

Thi
\Vlield-;i. and W . .-.ley, Ltd., 2 Arlimr Mixct. U .C ,j,

slioiild, ue think, be very useful u> librarians and
others, it being a classified list of some 840 .serials an !

transactions of scientific societies on sale ])\ them
The catalogue is conv(

headings: V.r;ti.^ii i..i,.<

other sciei

ings of local socieiies ; I'omMiions and (.oionies

scientific serials, etc.; liiiKd States of America

—

sciem i' ^. etc. • and 1( ii

serial-^.

Our Astronomical Column.
The January Shower of Meteors.—This display

of meteors is of greater importance than is supp>osed.
It sometimes furnishes a rather brilliant exhibition
of a conspicuous character, being more brilliant than
the average and traversing longer paths. The radiant

Eoint is situated at about 230° +53° in the region
arren of bright stars lying on the borders of the

constellations Bootes, Draco, and Hercules.
11 le shower has occasionally been so abundant as to

furnish one or two meteors per minute. In the
e\eniug hours, from the latitude of England, the
radiant point is situated at a low^ altitude in the
northern sky, and it is generally in the few hours
preceding sunrise that the display attains its greatest
strength. Unusually rich returns of tliese meteors
were witnessed in the early evening hours of January
3, 1918 and 1922, and we may expect another plentifiil
exhibition of its meteors on the morning of January 4
next between about 4 and 6 a.m. The moon will
not offer any obstruction on that date, as it will be
26 <la\ s old and \ isible as a very narrow crescent only.

Should the weather be clear on the morning of
January 4, all the conditions are promising for a
meteoric spectacle of very interesting character, and
it will be important to observe it carefullv through
the nisjilit in order to determine tlie hourly i\umber of
meteors visible and the time when it reaches a
maximum.
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ember) contains an interesiim^ si

Pickering of the posiliMU of th"

notes that the method
the polar caps is subjei ,

edii.v of the cap has a sensible diurnal slult ; the wlute
deposit melts on the noon side of the cap, and forms
again on the opposite side. Accordingly a new deter-
mination was made, based on a large number of small
well-defined markings spread <

• - *' ' !-

cidentally the conclusion was r

number of the Martian spots ha\. .i -..-..:. .m n-.w

shift, easih- explicable on the view that they are

vegetation piienomena. This. hinve\er, can be elim-
inated from the discussion. I'lof. Pickering's final

value for the obliquity of the Martian equator to its

orbit is _' 4 i.|', a degree greater than I.owel!

gives for the co-ordinates of the point to wli;

N. pole is directed

—

R.A. ^20»> 58"' 6s + i-56» (/-

N. Decl. =52° 12' 50' +12-6'
(

The equinox of the planet is shit

from 87-89° to 80-73 . rhis has the ' acr
ing the Martian date by 14 days. 1 ;.e meth
emplo>eil seems to give this determination more
weight tlian any other that is based on markings on
the disc.

4ho^^
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Research Items.

The Cave of Macpelah.—In the concluding issue

for the year of Ancient Egypt, Sir FHnders Petrie

discusses the probable position of the double cave
below the Herodian monument which is described

in the lately published " Hebron, le Haram el Khalil,"

by Pere Vincent and Captain Mackay. Owing to the

fanaticism of the present Arab population, the

authors of this work were not allowed access to the

subterranean parts. Our knowledge of these is

derived from an account, written in a.d. 1136, of an
examination of them in a.d. 1119 by the monks.
Sir Flinders Petrie 's conclusion is that the double

cave probably lies to the S.E. rather than to the

N.E. of the basilica-like chamber to which the monks
penetrated. A point of interest in connexion with

the superstructure is that while the internal pro-

portions indicate the Jewish foot as the unit, those

of the exterior conform to the Roman foot, the design

being based on the fact that the two units can be
worked together on a ratio of 10 : 11 in the length or

11-5 : 12-5 in the breadth.

Rock Paintings in Papua.—Dr. W. Mersh Strong
has published in the December number of Man
photographs and tracings of a number of rock paint-

ings from the Central District of Papua. They were
found on a prominent whitish rock, and were executed
in a single monochrome red, apparently a preparation

of iron oxide. The designs included a cassowary, a
figure of a man, a scroll pattern, a double chevron
with pendent lines, possibly a tortoise, a man's face,

a crescent, and a hand. There is nothing to indicate

their age except that they are covered with a slight

fdm, probably of calcium carbonate derived from the

trickling of water. The present natives have no
knowledge as to who did them. Dr. Strong is of

the opinion that the face design suggests the face

moti^ of the Papuan Gulf, but points out that this

culture has its centre some two or three hundred
miles west of Port Moresby and scarcely comes
within a hundred miles of that area. He also refers

to the paintings of canoes and men in red monochrome
seen by Seligm^m in tlie Marshall-Bennet Islands.

The Copi'i \io.—Two further instalments

of tlif Rc'Tiort oi tin- (nniulian Arctic Expedition

1013 I'li'"^ li;i\i' iu--L l)rcii issued; these are "The
Pli\'si< ;il ( li;ir,i( Leristics of the Copper Eskimo,"
1)\ 1). pnii'^s :ind " The Osteology of the Western
and (( lit til I liino," by John Cameron, being parts

B au'l < "t oliiuie xii. The measurements given

by Mr. |.nni .^ wore, for the most part, taken at

Coroiiaiinn (.nil. where the expedition spent two
years. -Mr. J(iims^ concludes that there is strong

support for lioas's view that Indian admixture in

Alaska has incrcasc(l the stature and produced a
niarki'il tendency towards bi-a(li\cc])lial\

;
airl ;liat

wliilc the Copper l^skmio show mot-.' rr-,i nilil.nii <

to thi iCastern Eskimo than to tlu' .\li-^l<an, ihiw

duitr Irom most other Eskimo in tlial tlic h'/.td is

sligh' -r and broader, although the rri)liah(

indc ilK till' same as among the pnre-l)loo(h'il

tril ) . ai"i L I i

'
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leg parasite, including the four " species " originally

described as the cause of the disease, H. M. Jennison
concludes, in a paper published in the Annals of the
Missouri Botanical Garden, vol. x. No. i, February
1923, that the blackleg disease of Irish potatoes in

North America and Europe is caused b\- a Schizomy-
cete which should bear the name Bacillus atroscpticus

van Hall. The following names are to be considered
only as synonyms : Bacillus phytophthorus Appel,
B. solanisaprus Harrison, B. melanogenes Pethybridge
and Murphy. The pathogen infects the stems and
the tubers of the potato. Virulence of the parasite,

as tested by artificial inoculation, appears to be
dependent upon a rather delicate balance of tempera-
ture and water relations, and upon the sugar content
of the tissues inoculated.

Cytology of Mutation.—Prof. R. R. Gates has
an important paper in the Annals of Botany, vol.

xxxvii. No. 148, October 1923, under the title " The
Trisomic Mutations of CEnothera," in which he
describes the occurrence in the Fj generation of the
cross Oenothera rubricalyx x CE. Hewettii of a mutant
with fifteen chromosomes, and discusses in connexion
therewith the whole question of the chromosome
mechanism associated with such types of mutant.
In CEnothera, relatively few mutants are found with
fourteen chromosomes ; these may be accounted for

in terms either of crossing over or of double " non-
disjunction." " Non-disjunction " has been called m
to explain the existence of the relatively frequent tri-

somic mutations (with 15 or 16 chromosomes). It is

assumed that on segregation two chromosomes of a
pair, instead of separating to different gametes,
both go into one cell ; thus in a pollen tetrad two
pollen grains will be fovmd with eight chromosomes
each instead of seven. When, as in the mutation
now described by Prof. Gates, two precisely similar

mutants appear in a small culture, it would seem
probable that both such pollen grains ha\e func-

tioned, so that the male parent is n-^fion^'.ble for

the extra pair of chromosomes. Ine\it.tlil\ in dis-

cussing such a problem the tim'slion an>e:> <is to w hat

extent the seven pairs of ehroinosomes in CEnothera
may be regarded as individuall\- distiiut. Prof. Gates
discusses the question in a tcntati\ e manner, direeting

attention to recent statements b\ llamr i oisi .mtl

Van Overeem (1922), who conclutie that thi -1 ^.wen

pairs are distinct and form a graded s(m - I 'rot.

Gates is evidently of opinion that tin-, (onrlu.Mou

is not yet sufficiently soundly based upon obser\ation

and experiment, but that the cytological coniplcxitics

of the probkiii well di snrve further exploration.

I >isri.;i];r 1 1" >\ ,n- !! Shoals.—The report of

the l)o\i' .Mariiir 1 .a 1 t'ullercoats, for lOJJ .13

ri ml ain.s an intcre'^i in;.; [).. jn; b\' Mr !
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water, prohibit the existence nf diiierent herring races

in the North Sea.

EUCALYI'TUS On s AS i

Penfold and K. Grant givt

tion of the gerniicida! ••»

Walker carboUc acid

coniniercial eucalyptu

nga-
,,....<>. ...^ ivuleal-

of the principal

ii their active con-
stituents (Journ. and I'roc. Koy. S<x;. of N.S. Wales,
vol. Ivii,, 1923, p. 80). Standard suspensions of

t per cent, of the crude oils and their pure constituents

were made in 74 per cent, resin soap solution. Of
the oils of ten species of Eucalyptus, that of E. radiaia

was the strongest and gave a cocflicient of 10-12,

the active principle being piperitol. Of active
principles, australol, geraniol, citral, and piperitol

gave coefficients of 22-5, 21, 19*5, and 13 respectively.

The interesting observation is made that a lower
coefficient is gfiven by the dilution (with water) of a
concentrated preparation than by a dilute prepara-
tion of the same strength, probably because the
dilution of a concentrated emulsion upsets the
emulsion.

Red Discoloration on Dried Salted Fish.—
The condition known as " pink " is one to which
dried salted fish is liable, and is characterised by the
appearance of pink patches on the surface. It is

dealt with in Special Report No. 18 of the Food In-

vestigation Board by Dr. P. C. Cloake. These pink
patches are caused by the growth of chromogenic
micro-organisms of at least two species—one a red
sarcina, the other a curiously polymorphic form
which may be a bacillus. These organisms may be
cultivated on such media as salted fish agar, provided
they contain a high percentage of salt, e.g. 15 per
cent., at a temperature of 24° C. The source of
these organisms has been traced to the salt used in

curing when this is of marine origin ; rock salt

seems to be free from them. Sterilisation of the
salt at 120° C. for 30 minutes suffices to destroy the
organisms.

A Suggested Indicator for Petroleum.—In
the Journal of the Royal Society of Western Australia,
vol. 9, p. 8 (1923), A. Farquharson describes an occur-
rence of the hydrocarbon impsonite, infilling the
vesicles of a basalt that underlies a limestone variously
regarded as of Cambrian or Lower Carboniferous age.
Specimens have been collected from various points in
the Ord Valley near Kimberley, West Australia, and
these were sent to the office of the Geological Survey
in the first instance as possibly oil-bearing shales.
The author points out that the occurrence is of
sufficient magnitude to have a bearing on the search
for petroleum in the district. We need not share his
view (p. 17) that oil would be unlikely to occur if the
rocks were of Cambrian age, since seepage from a
distance is always possible, and the highly vesicular
character of the basalt may have provided a favour-
able storehouse on the way. As E. H. Cunningham
Craig remarks, migrating petroleum will make its

appearance in " the most porous rock available."

Climatic Changes and Weather Normals.—
The U.S. Monthly Weather Review for August contains
an article by Prof. C. F. Mar\an. Chief of the U.S.
Weather Bureau, on the above subject. The dis-
cussion is introduced by a question, " Is the climate
changing ? " and justifies the answer of " Yes " or
" No " to this inquiry. Geological records are said
to leave no question as to the great changes the vast
lapse of time has occasioned in the past, while there
is said to be no conclusive evidence of notable
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permanent changes during thousands of yean
nunuin history. The author believes that long>tti

fluctuations of cUmatic conditions have occurred.
and that minor surgings of the seasons to and fro

take place for such periods as 50 to 100 years.

Reference is made to the somewhat gener-' '•'•'•^>-

scated conviction that, to many, weather •

at the present time differ from rorrr'^ixn

ditions within their memory. Ti

the discu.ssion is to establish a mt-;

a broken record of observations, say of tt-:

or rainfall, so as to lengthen out to the
series of observations and thus to secure loii- |.. ii-i

normals of obser\'ations to aid in obtaining j-i • i "f

secular changes if such are obtainable. A nn'h'"l
is suggested for completing the individual valms
for missing years wliich is practically a system of

drawing lots from the values of all the years for

which observations exist, and so on for all the '

for which means are required. This system sea

seems likely to commend itself to all workers,
siderable importance is attached by the author i

use of accumulated sums of departures from a n^

base and exhibiting the same as a graph.

Photoelectric Cells for Measurements 01

Time.—In the Comptes rendus of the Paris Academy
of Sciences. November 5, 1923. Messrs. G. Ferrie, K
Jouart, and K. Mesny describe methods employed to

amplify the current from a photoelectric cell, so that

the amplified current can be used to record the passa«<

of a pendulum through a certain point of its patli

The anode of the photoelectric cell was joined to th<-

grid of a special triode valve, and the filament of th(

valve to the positive of a battery', the negative ot

which was connected to the deposit of alkali metal
in the cell ; a constant high potential difference wa^
applied between the anode plate and the filament of

the valve. When the cell was illuminated, the grid

was charged negatively, and the current of the valve

was diminished. In this way a variation of current,

10,000 times as great as the original photoelectric

current, can be obtained ; and, by attaching to a

pendulum a screen, provided with a slit, thronfdi

which light from an electric lamp can pass, me
ments of the time of vibration can be made witli

siderable accuracy. With a more complicated arrange-

ment of valves, an amplification of the order lo* was
obtained and it wcis possible to determine the perio<l

of the pendulum within one-thousandth of a second.

The authors hope to be able to adapt the method for

recording the passage of stars across the central line

of a meridian telescope.

Velocity Distribution of Electrons from In-

candescent Oxides.—The velocity distribution of

the electrons ejected from incandescent substances

has been investigated by the integral method, not

attempting to separate out the electrons moving at

or near a definite velocity, but deducing the distri-

bution law from observations which included all the

different velocities present ; Richardson used also

the differential method. All the observers have
found that Maxwell's probability^ law for the distribu-

tion of the velocities is correct in the case only of

clean metal surfaces. In the Zeitschrift fur Physik.

November 15, 1923, HerrM. Rossiger describes experi-

ments, using the differential method, in wliich the

electrons pass through a longitudinal slit, parallel to

the axis of the cylindrical anode ; this is coaxial with

a straight, incandescent platinum wire which forms

the cathode and is coated with oxides of calcium,

barium, or strontium. There is an outer cylinder,

coaxial with the first, and electrically connected with
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it ; in this is a slit, parallel to that in the surface
|

of the inner cylinder, while outside this slit, and in-

sulated from the cylinder, is a collecting plate, which
receives the electrons which pass through both slits.

The inner cylinder can be rotated about its axis ; so

that the angle between the planes passing through
either slit and the cathode wire can be varied, and
measured by means of a reflecting mirror. A solenoid

is wound round the cylindrical glass containing
vessel, so that a magnetic field can be produced in the
direction of the axis of the cylinders, deflecting

electrons with a certain velocity which pass through
the first slit, so that they pass through the second
when (t> has the correct value. Maxwell's law is still

found to hold.

Magnetic Survey of the Balkans.—Heft 10, Bd.

131, Abt. Ha, Math. Nat. Kl. of the Sitzungsberichte

of the Vienna Akademie der Wissenschaften contains

a paper by Mr. A. Schedler, which gives the results of

a magnetic survey carried out during 191 8 in the
Balkans. Results are given for 27 stations, varying
in latitude from 44° 49' to 40° 55' N., and in longitude

from 18° 32' to 21° 55' E. Attached to the paper are

six charts. The first and the last indicate the geo-

graphical positions of the stations, and the geological

features of a magnetically disturbed region. The
four intermediate charts give curves of equal values

of magnetic declination, inclination, horizontal force,

and total force respectively for the epoch January i,

191 8. Through an oversight, the values of the force

are printed as angles in the charts. For example,

0-4444 C.G.S. is printed as 44° 44'. It is interesting to

note that the dip observations were taken with an
English dip circle, Dover No. i.

Inverted Flight in Aeroplanes.—A paper of

considerable interest to practical aviators, as well as

to workers in the dynamics of aeroplane flight, was
read recently before the Royal Aeronautical Society
by Squadron Leader R. M. Hill. The paper is en-

titled " The Manoeuvres of Inverted Flight," and is

based upon extensive experimental flights executed
by Mr. Hill and others. The object of the experiments
was threefold. The immediate aim was to examine
the causes of fatal accidents that often occur in

aerobatics on an unstable aeroplane, when the aero-

plane assumes an inverted position and the pilot fails

to right the machine. Subsidiary aims were to find

the magnitudes of the loads in inverted flight, and to

examine the behaviour in inverted flight of machines
with different stability characteristics. An account
is given of the ways in which inverted flight can be
obtained, namely, by means of the half loop and the
half roll, and details of the manoeuvres are given for

particular aeroplanes, such as the Sopwith " Camel,"
the " Camel " modified so as to increase its longitudinal

stability, the " Snipe," the " Bat Bantam," and the
S.E.5A. The use of the controls in inverted flight and
the return to normal flight are similarly discussed.

Mr. Hill considers the belting arrangements to be of

supreme importance, especially in unstable fighting

machines ;
pilots often fail to use the controls because

they cannot reach them. Steady inverted flight is

possible on all types of machines investigated ; but
whereas the longitudinally stable machine tends to

right itself, the longitudinally unstable machine has
no such self-righting properties : there is, however, no
real difficulty in recovering from the inverted flight.

The longitudinally unstable machine is also liable to
get into an inverted spin, but here again the pilot can
recover if he knows the use of the controls in such
positions. Inverted loops were also investigated.

Mr. Hill suggests that " tne best compromise between
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safety and extreme manoeuvrability is to be found in
an aeroplane which, though preferably stable through-
out the major part of its range of flying speeds with
elevators free, must definitely be stable with them
fixed."

Silicate of Soda for the Treatment of Concrete
Roads.—Silicate of soda is now being more and more
used in Great Britain for the surface treatment of
concrete, following on the extensive and very satis-

factory experience recorded in America. In fact,

new uses for silica of soda are being found almost
every day, and this material looks like rivalling
sulphuric acid, soap, or soda ash as a ready test,

according to the amount consumed, for the civilisation

of a community. The chemical reactions that result
from the application of a dilute solution of silicate

of soda to concrete, say the surface of a road, are
very complicated, but seem to include the combination
of the silicate with the free hydrated lime liberated in

the setting of cement to give a lime silicate, which
forms a hard compound. At any rate, the nett result
is the formation of an intensely hard outer skin—in
which all the pores have been completely filled up

—

strongly resistant to abrasion and dusting, and
largely waterproof. It is essential, however, that the
silicate of soda be sprayed over the road in the form
of a very dilute solution, say i of the liquid neutral
silicate to 4 of water, whilst the silicate of soda must
be prepared for the specific purpose, with a fairly

high ratio of silicate to soda. As is well known,
very many grades are supplied, from a low-ratio
product containing i-6o molecules silica to i-oo
molecules soda (NagO) to a very high-ratio grade with
over 4-0 molecules silica. The right brand to use is

a matter of experience and research on the part of
the firms supplying the product, but the results,

under proper conditions, are remarkable, and con-
stitute a factor of national importance in the upkeep
of roads.

Tests on Boiler Material.—The annual memor-
andum by Mr. C. E. Stromeyer, Chief Engineer to
the Manchester Steam Users' Association, covering
the year 1922, contains several interesting matters.
Tests have been made on the material of .some old
wrought-iron boilers, one of which was sixty-nine
years old, and a comparison with the tests of the
original material shows that wrought iron does not
lose tenacity appreciably with age. The furnace
plates show a reduction of ductility, but not of tenacity.
Mr. Stromeyer again directs attention to the effect

of nitrogen- on mild steel, and urges that the effect

of a high proportion of this element, such as is found
in Bessemer steel, requires more thorough investiga-
tion. A table of failures of mild-steel plates, bolts,

stays, and rivets is given, 22 in number, and in

every case the sum of 5N4-P is greater than o-oS
per cent., the upper limit previously fixed by the
author. A case for inquiry has been made out,
and it is to be desired that analyses for nitrogen
should be made more frequently, until its alleged
harmfulness has been confirmed or disproved. The
tests on riveted joints in old boilers show that the
strength of a double-riveted seam in a boiler is greater
than that found when the seam is cut out and the
joint tested in a machine, so that the engineering
practice of crediting the joints with their full strength
is justified. An interesting section on dished and
flat-end plates of boilers deals with the behaviour
of cracks, which in some cases do not spread, but
relieve the stress, so that some boilers mentioned
worked for years in a cracked condition. This is

traced to a very finely laminated structure in the
outer layers of the plates.
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The Jubilee Celebrations of the French Physical Society.

IT was in 1873 that the Soci6t6 Iran^aise de
Physique came into \»-\\\^< :mrj the first volume

of the i'rocccHlings of th' contains a report

by Lissaious on the pr( > steps that were

taken. The statutes include one by which any
<li>,nission

*' (^trangdre k la physi<iuc " is prohibited.

r the 1^'rench physicist of fifty years ago was
1 pohtician we do not know, but it seems to

liave been desirable to provide against extraneous

matters more rigorously than is our wont in Great

Britain.

A glance at the first list of members reveals a

number of very well-known names, such as the

Beccjuerels, Herthclot, Bouty, Cornu, Jamin, Joubert,

Koenig, Lippmann, Li.ssajous, Mascart, Sainte-Claire

Deville. and Violle. The first president was Kizeau,

and the following eight succesj/ivc presidents were

Berlin, Jamin. puet, E. Becquerel, Blavier, Berthelot,

Mascart. and (!ornu. The first honorary member
was the elder Becquerel. In 1876 there were five

honorary members, including Kegnault and Sir

William' Thomson ; and in 1878 the names of Fizeau

and Joule were added.
In the early part of this month, the founding of

the Society was celebrated by a number of meetings.

Apart from these there has been the Exhibition, which

has hitherto been held by the Society at Easter, but has

this year been combined with a Wireless Exhibition.

It has been on an unusually large scale, as may be

realised when it is said that the Grand Palais in the

Champs £lys66s, in which the annual Automobile

Show is held, was used for the purpose. The Exhibi-

tion was excellent from many points of view, and was
characterised by many demonstrations, more or less

popular, which were very attractive.

The anniversary lectures were given at the Sorbonne.

the first on Saturday, December 8, by Col. Robert, on
the relations of physical and technical aeronautics.

On Monday morning, December 10, an attraction of

another kind presented itself in the general meeting

of the International Union of Physics. The chair

was taken by M. Brillouin with Prof. H. Abraham as

general secretary. The business was largely formal,

the main item being the adoption of the statutes.

After some discussion as to whether the value of the

franc for the contributing countries should be taken
in the French or Swiss currency, the former was
adopted, notwithstanding the reduction in the

contributions by so doing. The date of the next
meeting of the Union was fixed for the year 1925.

the normal three years' interval being reduced, and
the question of an international congress will then be
decided. A somewhat pious resolution was adopted
oh the desirability of authors supplying abstracts to

their papers, such abstracts being left in the hands
of the editor of the journal concerned for final revision.

The meeting was followed by a luncheon.
On Monday evening a lecture was given by Prof.

H. A. Lorentz on the old and new mechanics. The
motion resulting from the impact of two balls was
considered, and generalised equations were obtained
which were applicable to two observers in relative

motion. This was followed by the gravitational

deflexion of light, and a discussion of the quantum
theory and kindred subjects. The address was a
model of lucidity, and at its conclusion Prof. Lorentz
received quite an ovation from a crowded audience.
On Tuesday, December 1 1 , Lord Rayleigh gave an

interesting account of his investigations on iridescent

colours in Nature. He dealt successively with the
colours observed in light reflected from potassium
chlorate crystals, mother-of-pearl, Labrador felspeir,
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and scarabcc. This work was desirilM'd :

a series of papers read before the Koyal S<j .

At the conclusion of the lectun- Prof. \

presented, on the behalf of the Accadtimi lei !

two volumes of the collected works u\

volumes are in pr<*paration.

Wednesday, I

'

12, was marked L

.

at wliich the . were royally •

The chair was occupied by the l/nder S'

State for Public Instruction. M. Picarrl

of the Soci6t6 Fran9aisc de T"

foreign delegates, and resjxii

Volterra, Prof. Ia>rentz, Ix)rd ivaynign, 1 roi. r^irjnner,

and Prof. Knudsen.
The culminating point in the cfl- '-•*•—

•
--.— r> on

Thursday afternoon, when the < ^y

the President of the Republic n. ... .\-

theatre of the Sorbonne. There w. ; .t

the Ministers of Commerce, of Public i id

of Public Works. After speeches by A
M. Brylinski (president of the French J. d
Committee), Prof. Lorentz presented the addresses
which had been brought by the delegates. These
were numerous, and, in the alphabetical order of the
countries from which they came, were from the
following societies : L'Acad^mie Royale de Belgique,
La Soci^te Scientifique de Bruxelles, L'Academic
Royale de Danemark, LTnstitut d'Egypte, L'.\cad^mie
des Sciences de Madrid, Bureau of Standards, Carnegie
Institution of Washington. L'Acadcmie des Sciences
de Finland, Royal Society, Royal Institution, Physical
Society of London, Rontgen Society, Accademia dei
Lincei, Accademia di Torino, La Section de Physique
du Conseil National de Recherches du Japon, I.f

Minist6re de ITnstruction Publique du Grand Due!,
de Luxembourg, La Society de Physique de Chri-i

tiania, L'Academie Royale des Sciences d'Amsterdam,
La Society HoUandaise des Sciences de Haarlem,
L'Acadcmie de Cracovie, La Societe Polonaise de
Physique, La Soci6t6 Suisse de Physique, La Societe de
Physique et d'Histoire Naturelle de Geneve, La S
Zurichoise de Physique et I'ficole Polytechniqui
rale de I'Universite de Zurich, 1/ Union des Mathcma-
ticiens et des Physiciens tchecoslovaques a Prague.

After this part of the ceremony came a speech b\-

M. BCrard (Minister of Public Instruction), followed
by remarks by the President of the Republic. The
latter with his ministers then withdrew, and we
settled down to a discourse by Prof. C. Fabry on the
domain of radiations. The programme was inter-

spersed throughout by a selection of music rendered
by the celebrated band of the Garde Rdpublicaine.
The magnificent amphitheatre of the Sorbonne. in

which these proceedings were held, seats about 3001

people, and gave rise to some reflections, possibly not
only on the part of the present writer. Where is such
a theatre to be found among our educational institu-

tions in London ? Unfortunately, nowhere; and if

we had such a theatre, would an audience of, say,

2500 people come on such an occasion, and listen to

an address (unillustrated) on the difficulties exp>eh-
enced in exploring the field of radiation, from the
longest waves, as used in wireless telegraphy, to the
shortest, as shown by X-ra^"^ ? We doubt it, even
if the Prince of Wales were present. The value of

science is obviously recognised more fuUy in Paris
than in London.

Lectures by Prof. Storraer on the aurora borealis,

on Friday, December 14, and by Prof. Knudsen on
the mechanism of evaporation and condensation, on
Saturday, brought to a close these very interesting
and very successful celebrations.
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Virus Diseases of Plants.

AN interesting discussion upon "Virus Diseases
of Plants" was held during the meeting of

the British Association at Liverpool between the
Sections of Botany and Agriculture. These obscure
maladies, which are of great economic importance,
affect a great variety of cultivated plants and have
itely received much attention from plant patho-

logists. Formerly these diseases were attributed to
'general physiological degradation, notably in the
jotato, but since they have been shown to be markedly
ifectious, they are usually considered to be caused

Ity organisms of ultramicroscopic size, which are dis-

^Seminated largely by means of insects.

The discussion was opened by Dr. Paul Murphy,
who first described the symptoms of these diseases

in general and compared them briefly with certain

diseases of animals of somewhat similar type. He
then dealt specifically with the " leaf-roll " and
" mosaic " diseases of potatoes, both of which cause
enormous losses in yield. In discussing " leaf-roll

"

of potatoes. Dr. Murpliy maintained that the abnormal
accumulation of starch in the leaves, which led to
rolling, preceded the degeneration of the phloem,
which is also a marked symptom of this disease. In
potato " mosaic," characterised first by a mottling
of the foliage and later by marked degradation of

the whole plant, he stated that this disease sometimes
masked other " virus " diseases of the potato such
as " stipple-streak " and " crinkle." He had also

demonstrated that certain varieties might act as
" carriers " of this disease, in which the symptoms
remained dormant, although infection could still

be spread from these plants. As instancing the
rapidity with which degeneration caused by such
diseases might occur. Dr. Murphy said that on a
farm at Ottawa potatoes had been grown healthily
for seventeen years, but that, after this period,

marked degeneration set in during the course of a
single season, which had affected all potatoes sub-
sequently grown on that farm. He considered, how-
ever, that there still remained a certain reduction in

yield attributable to non-pathogenic causes when
the same healthy stock was grown in different but
apparently suitable localities.

Prof. H. M. Quanjer, of Wageningen, Holland, who
has made a special study of these diseases in the
potato, then gave an account of his own researches
on these maladies. In regard to " leaf-roll " he
combated the view of Dr. Murphy that the seat
of the disturbance lay in the abnormal accumulation
of starch m the leaves, maintaining that the primary
effect of disease was the necrosis of the pliloem con-
sequent upon the entry of the " virus " through
insect agency. He pointed out that infection by
aphides during May and June first resulted in rolling

of the upper leaves during August. Prof. Quanjer
claimed that the real seat of these " virus " diseases

was the phloem, and suggested therefore that they
should be called " phloem diseases " rather than
" virus " diseases, although he admitted there was

no visible degeneration of the phloem in "mosaic"
diseases. In this connexion also it must be conceded
that there are other diseases of phloem tissues which
do not fall into the category of " virus " diseases.
Prof. Quanjer emphasised the role played by insects,
especially aphides, in the dissemination of these
diseases, but pointed out that in some " mosaic "

diseases transmission was possible through mechanical
abrasion of the leaf hairs.

Dr. W. B. Brierley exhibited lantern slides which
showed in a striking manner, by reference to American
statistics, the losses caused by these diseases in crop
plants. With regard to sugar-cane " mosaic," he
stated that varieties resistant to the disease had
recently been discovered which would probably
prove the salvation of the cane industry in certain
districts.

Mr. T. Whitehead classified " virus " plant diseases
into four categories, of which the following are
examples :

(i) Infectious chlorosis, which is transmissible only
by grafting.

(2) Spike disease of the sandal-wood tree, in which
there is neither abnormal starch accumulation nor
phloem necrosis.

(3) Leaf-roll of potatoes, in which abnormal starch
accumulation accompanies phloem necrosis. This
disease is transmissible by insects, but not by ex-
pressed sap alone.

(4) Potato mosaic, in which there is neither
accumulation of starch nor phloem necrosis, although
the sugar content may be unusually high.

This disease is transmissible by the sap alone,
without insect agency. Mr. Whitehead appealed
for more accurate methods in diagnosing this group
of diseases, and gave striking evidence for the trans-
mission of potato " leaf-roll " through the soil. He
suggested that these diseases could be best controlled
by raising resistant varieties and by establishing
special beds of potatoes for seed purposes, which
could be rogued effectively and lifted early.

Mr. Holmes Smith expressed the view that leaf-
roll was by far the most serious of the " virus

"

diseases of the potato in this country. Unfortunately
manurial treatment had no effect upon it, although
this was somewhat beneficial in potato mosaic.

Dr. R'. N. Salaman pointed out that although this
year he had taken the trouble to spray his seedling
potatoes, planted in old garden soil, with nicotine
at frequent intervals in order to control aphides,
infection by mosaic and leaf-roll had been more
serious than ever before, although seedlings planted
in remote plots in other crops had remained healthy,
Solanum nigrum appeared to be of no importance
as a " carrier " of these diseases. Dr. Salaman
expressed the view that " virus " diseases of the
potato were probably not congenital, and that
susceptibility to leaf-roll was transmitted independ-
ently of susceptibility to mosaic disease.

F. T. Brooks.

Australian Railway Development : a Study in Political Geography.

A I i<. (). H. T. RISHBETH read a paper on this
^
* ^ subject to Section E (Geography) of the

British Association at Liverpool. Railway systems
typify the humanised as opposed to the purely
physical environment, and in so far as they reflect the
higher social and political mentality of the people,
contribute most useful data for the human geo-
grapher. In Europe the system of national states,
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with their semi-geographical basis, was evolved before
the railway era. The railway systems superimposed
on a well - defined national background share the
intense individualisation of the continent. Europeans
brought to Australia this tradition of individualism
and exclusivene.ss.

Mr. Rishbeth maintained that Australia is a clear-
cut geographical unity and that its interstate bound-
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Structure of Greenland.

WK have recently received, though the work is

* * dated 1920, volume 53 of the " Neue Denk-
schriften der Schweizerischen Naturforschenden
Gesellschaft," ^ containing an account of the Swiss

trans-Greenland Expedition of 191 2-1 3. Between
southern Greenland at about lat. 64°, where the country
was crossed by Nansen in 1888, and Peary's routes of

1892-95 through 80° N., the interior of Greenland
remained unknown for an interval of more than 1000
miles. In order to determine the structure along

one line through this gap a Swiss expedition under
Prof, de Quervain in 1912 traversed Greenland from
the western coast in lat. 69° 46' opposite Disko to

the eastern coast in lat. 66°. The journey on the

inland ice was begun on June 20. The summit of

the ice-cap was crossed on July 8, and its eastern

margin was reached on July 21. The party, with
dog-drawm sledges, averaged 22 kilometres a day.
Meanwhile the western party under Prof. Mercanton
investigated the open country on the western edge of

the ice-cap to the east of Disko Island.

The new traverse of Greenland confirms the general

accuracy of Nansen's profile, though, as he crossed

the country where the ice-cap is narrower but rises

to a greater height, his gradients were steeper than
those found by the Swiss party. Doubt is tlirown as

to the distance inland reached by von Nordenskjold
in 1883. The expedition, however, supports his view
that cryoconite consists in part of meteoritic material.

Nordenskjold's conclusion has generally been rejected

and the material explained as dust blown on to the
ice from the nearest rocks. Part of the cryoconite
collected by the Swiss expedition is regarded as
derived from local diorite, but it contains spherules
of magnetite which Prof. Mercanton regards as
possibly of extra-terrestrial origin. In this view he
supports the conclusions of Wulfing and of Swinne

> " Neue Denkschriften der Schweizerischen Naturforschenden Gesell-

schatt " (Nouvcaux M^moires de la Soci6t6 Helv^tique des Sciences
Naturelles) Band 53. Pp. xxf4oa+54. (Basel, Genf und Lyon: Georg
und Ca, igaa)
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(1919). In the absence, however, of proved nickel,

the meteoritic origin of the magnetite may still Ik-

regarded as open to doubt.
The western party made careful measurements of

the ice movements, and found it to vary from i.-,,

than a centimetre a day on the ice front to aj i
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' ome pilot-balloon

>
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figures in t

:

Building Materials made of Waste
Materials.'

By Prof. A. V. L.\rKii;.

"\X7E have in Great Britain large accumulat:
*^ blast furnace slag, of cinders, and clinkt; . ....>i

in the neighbourhood of Edinburgh of burnt shale,

the residue from the stills of the oil industry. There
are three \\a\s in which these materials can be
utilised—for the production of bricks, for the pro-
duction of cement, and as aggregate mixed with
Portland cement or plaster of Paris. The general
method adopted for the production of bricks is known
as the sand lime process. Briefly, this process con-
sists of mixing the aggregate with a certain proportion
of lime and water, squeezing it into a brick under a
pressure of some two hundred tons to the area of the
brick and then steaming under high pressure or in

open steaming chambers. Bricks are now being
manufactured by this process from sand, blast furnace
slag, granulated by being run while hot into water,
clinker, town refuse, slate dust, and burnt shale.

Cement is being manufactured by two of the Scottish
steel companies from blast furnace slag granulated,
mixed with lime, and then raised to a high tempera-
ture so as to form a clinker in the same \s'ay .

ordinary Portland cement was manufactured. Tin
cement, known in Germany as iron cement, can be
sold m this condition, or can be finally ground with
a mixture of a certain proportion of raw blast furnace
slag.

The uses of these materials as an aggregate opjens

the question of how far it is possible to reduce the
content of Portland cement and, at the same time,

get sufficient strength for building purposes. The
objection to the usual building slab made of cement
is that, in order to be able to remove it from the

machine as soon as made, the content of water has
to be kept low and, consequently, the crushing

strength of the finished slab is also low. Two in-

teresting methods of getting over this difficulty are

the Crozite method, in which the cement bricks were
sliced off from the bottom of a column of cement and
aggregate, and the method used by the Triangular
Construction Compan\", in which a heavy compression
is put upon the bottom and top of the slab at the

' Substance of a lecture delivered at the Royal Academy of .Vrts,

London, on Wednesday, November 21.
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moment of completion. It has been possible in the
case of the slabs made by the Triangular Construction
Company to reduce the amount of cement to one to
twelve of aggregate, and the manufacture of cement
bricks by the Crozite process is being carried on in
a large scale in America.
Many waste products such as sawdust, disintegrated

wood, and ordinary cheap aggregates such as clinker
can be utilised in slabs made from plaster of Paris.
There are large and easily available deposits of gypsum
in Great Britain, but the industry has never been
developed on the enormous scale found in America,
where all kinds of materials required by the builder
have been turned out made from plaster of Paris as
the cement.

University and Educational Intelligence.

The University Bulletin issued by the Association
of University Teachers has hitherto been confined
mainly to a record of the activities of the Association,
which have been concerned largely with questions
of remuneration and other conditions of tenure of
university posts. In the November issue an effort

is made to widen its circle of readers. Lord Gorell
contributes an article dealing with three subjects :

(i) expected developments of the functions of the
Teachers' Registration Council with the view of the
establishment of teaching as one of the unified
learned professions

; (2) the financial needs of uni-
versities ; and (3) the projected Imperial Education
Bureau. Prof. Arthur Thomson's thoughtful and
arresting essay on the essentials of education deserves
a wider circulation than the Bulletin can hope to
give it. Here is a biologist dealing with the ignorance
of young Scotland as faithfully as Prof. Burnet in

his Romanes lecture dealt with the same subject
from the point of view of the humanist. Over the
familiar initials M. E. S. appears a plea for large
capital grants to universities as recommended by the
Royal Commission of 1870 on Scientific Instruction
and the Advancement of Science. Prof. Sandbach
tells of a committee having been appointed by the
A.U.T. to consider and report on the subject of
co-operation between libraries, possibly on the lines

of the German central information bureau and general
card catalogue, for the benefit of research workers
in Great Britain and Ireland. There is also a con-
tribution from Melbourne on the perils of inbreeding
and localism in universities in the Overseas Dominions.

The North of Scotland and the Edinburgh and
East of Scotland Colleges of Agriculture append to
their calendars for 1923-24 lists of appointments
gained by their students. They illustrate the Scottish
propensity, referred to in Mr. Rudyard Kipling's recent
rectorial address, for " raiding the world in all depart-
ments of life—and government." The lists include
gosts in England (53), Canada, the United States,
outh America, the West Indies, Australia, New

Zealand, South, West, East, and Central Africa, the
Sudan, Egypt, Cyprus, Hungary, India, Burma,
Ceylon, Straits Settlements, Malay States, Java,
Sumatra, Borneo, Fiji, and Hawaii : only 60 out of
the 280 were in Scotland. The director of studies of
the North of Scotland College reports that in 1922-23
a record number of students (27) obtained the degree
in agriculture. Both colleges do a large amount of
" county extension " work in addition to the instruc-
tion and research carried on at their headquarters
and at college and experimental stations. The
northern college report records 67,096 attendances
and 2929 classes and lecture meetings and 11,840
visits to farms and crofts for instruction and advice.
A scheme of rural science to be taught in conjunction
with school gardening was introduced into several

schools and proved efficacious " in creating an interest
in school gardening which is lacking at present."

Rhodes Scholars in residence at Oxford in 1922-23
numbered 273, namely, 125 from the British Empire
and 148 from the United States. Of these, 57 were
taking natural science and medicine, 10 economics,
and 6 mathematics. Sixty-eight Rhodes scholars
were successful in the final honour schools examina-
tions, namely, first class 14 (United States 8, Canada
2, Austraha 2, New Zealand i. South Africa i) ;

second class 31 (United States 16, others 15) ; third
and fourth classes 23 (United States 11, others 12).

The Ph.D. degree was awarded to 7 (all from the
United States), the B.Sc. or B.Litt. to 17, and the
B.C.L. to t8. Among other academic distinctions
obtained by Rhodes scholars may be mentioned the
Christopher W^elch scholarship in biology and the
James Hall Foundation essay prize, both won by
Americans, the Francis Gotch memorial prize won by
a scholar from New Brunswick, the David Syme
research prize (Melbourne) won by a scholar from
Victoria, the Bourse des OEuvres fran9aises a
I'etranger (tenable for one year in a university in
France) awarded to a New South Wales scholar, two
demonstratorships and a tutorial fellowship at
Oxford awarded to tw^o Australians and a South
African, and a Rockefeller Medical research fellow-

ship, tenable in the United States, to which an
Australian scholar was elected. In athletics dis-

tinctions were won by 11 scholars from the United
States, 10 from Australasia, 6 from Canada, and 4
from South Africa.

A NOTABLE citizen of Bolton, Lancashire, Mr. J. P.
Thomasson, made known to the School Board of the
Borough in 1876 his intention to allot the sum of

750/. annually for a period of ten years, in order to
assist scholars from the elementary schools to proceed
to higher schools before becoming pupil teachers.

His purpose was to secure a body of teachers in

elementary schools efficiently educated and properly
trained for their duties. The School Board felt that
the full benefit to be derived from the scholarships
would not be realised if they were restricted to those
entering upon the profession of teacher, and Mr.
Thomasson consented to enlarge the scope of the
scheme so as to encourage pupils from the elementary
schools to continue their education at liigher schools

and to encourage suitable pupils to become teachers.

The scheme provided fees, books, railway fares,

and a grant towards maintenance. Mr. Thomasson
died in 1904, and Mrs. Thomasson intimated her
willingness to continue the benefaction for a further

period. Meantime the School Board ceased to

act and the Town Council became the Education
Authority. The scheme was enlarged in its scope,

and provision was made for scholarships for boys
and girls between 16 and 17 years of age who
had been in attendance at secondary schools in

Bolton to continue their education in such schools,

for leaving scholarships of the annual value of 150/.

tenable for three years at a university and for a post-

graduate scholarship at a foreign university of the
annual value of 200/. tenable for two years. The
scheme has now come to an end. During the 46
years of its existence under varying conditions there
have been awarded 122 major exhibitions, 427 minor
scholarships, 36 scholarships in respect of continued
education at secondary schools, 18 university scholar-
ships, and one post-graduate scholarship. The total

sum received from Mr. and Mrs. Thomasson amounts
to 26,438/., and the examination expenses, etc., to only
1718/. during the whole period, testifying to the fact

that the scheme has been most economically ad-
ministered.
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Societies and Academies.

London.
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keratophyres. Above the \(iK,iinr ImuiI .m- two
hiiicstoiu -areas : one on the west, near Whiddon
Down, and, separated by quart/ose rocks, another
limestone-ana at Drewsteignton. Throughout the
length of 1' nil I considered, the top of the Cal-
careous Series is formed of grey shales, with hard
rock-bands which pass upwards into the Upper
Aluminous Series. The granite south of the Carbon-
iferous border-rocks shows three separate intrusions,

all from the same magma, but showing sulHcient
differences to separate them.—D. J. Farquharson :

The geology of southern Guernsey. With the possible

exception of some dykes of doubtful Palaeozoic age,

the whole of Guernsey consists of pre-Cambrian rocks
—gneisses and schists in the south ; unfossiUferous
shales and grits at Pleinmont ; and a series of in-

trusions in the north, which range from homblende-
gabbro through diorites and tonalites to granites with
their accompanying dykes. These dykes not only
pierce the last-named suite, but also the gneisses and
grits of the south.

Paris,

Academy of Sciences, November 26.—M. Albin
Haller in the chair.— E. L. Bouvier : Ormiscodes
gregatus, a moth the larvae of which group together
to build complex pouches. A description of the
building habits of a new species of Ormiscodes found
by M. Grisol in the neighbourhood of San Fernando
d Apure, Venezuela. The pouch is built in common,
and may contain 10 to 12 cocoons. The name
Ormiscodes gregatus is proposed for the species.

—

G. Friedel : The black inclusions contained in Cape
diamonds. These inclusions have been regarded as
graphite, but without clear proof. E. Cohen has
shown in a large diamond of 80 carats that the
inclusion was a flattened crystal of oligist, and has
concluded that many inclusions, if not all, are oligist.

The author regards these conclusions as too sweeping,
and shows that in the case of a diamond in the
University Museum at Strasbourg the inclusion was
certainly not oligist, but was very probably graphite.—M. Aimd Cotton was elected a member of the section
of general physics in the place of the late J. Violle.

—

Harald Bohr : The approximation of nearly periodic
functionsby trigonometricalsummation.—Pierre Hum-
bert : The confluences of Clausen's series.—L6on
Pomey : Linear integro-differential equations with
several variables.—Ren6 Lagrange : Systems con-
nected with linear differential equations.—Paul Bon-
nier : Thin rectangular plates with edges resting on
a fixed surface.—Ernest Esclangon : Ghding flight
without motive power.—C. E. Guye : The motion of
the gas in the electromagnetic rotation of the electric
discharge. In the case where the action of the posi-

tive ion« is alone concerned in imparting a movenu i;

of rotation to the gas, the observed velocity V' can !

put in the form

^ = i2r<T«MmL*"^M-.Nj'
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telephonic communications have been produced with
these at a distance of two kilometres without using
mirrors.—Paul Woog : The resisiance to rupture,
lateral compression and equilibrium, of monomolecular
layers of various substances in thin films on water.

—

Rene Audubret : The influence of polarisation on
photo-voltaic effects. The mechanism of the pheno-
menon. The results of the experiments described can
be expressed in terms of the Nemst theory' by saying
that tight acts on the electrodes by modifying the
solution tension of metals, with an intensity and
sense connected with the state of polarisation of the
plate.—J. Pouget and D. Chouchak : The radio-

activity of the mineral waters of Algeria.

—

\. Lassieur

:

An arrangement for electrolysis with graded potentials.

The method of Sand and of A. Fischer is modified by
replacing the potentiometer measurement by a milli-

voltmeter and a high resistance.—Camille Matignon :

A new reaction for the preparation of strontium.
Strontia is heated in an iron tube with silicon and
the strontium condensed in the cool part of the
tube.— M. Faillebin : The hydrogenation of certain

ketones in the presence of pure or impure platinum
black. — A. Daucet : The action of xanthydrol on
semicarbazide, the substituted semicarbazides, the
semicarbazones and benzoylhydrazine. The raono-
xanthylsemicarbazide is showTi to possess the con-
stitution NH2.NH.CO.NH.CH(C,H7)jO, the hydra-
zine radicle remaining' tree and capable of combining
with aldehydes aud ketones in the usual manner.

—

P. Gaubert : The optical properties of graphite and
graphitic oxide. The index of refraction of graphite
is between 1-93 and 2 07 ; the crystal is optically

negative.—David Rotman-Roman ; Contributions to
the lithology of the Yemen ; deep rocks and non-
differentiated lode - bearing rocks.—Albert Michel-
Levy : Some eruptive rocks from the neighbourhood
of Toulon (Var).—Leon Bertrand and L^once Joleaud :

The relations between the crystalline and sedimentary
formations in the western part of Madagascar, between
Betsiboka and Tsiribihina.—R. Dongier : Magnetic
measurements carried out in Dauphine, Savoie, and
Bresse.—r>cau!ard de Lenaizan : The earthquake of

November 10. 10J3. This shock was recorded on the
barograph at Mout]icllier at 3.40 a.m.—Lucien Daniel :

New researches on the migration of inulin in grafts > !

Compositeae.—.\. Guilliermond ; New obser\*ations tt

the evolution of the chondriome in the embr\-onic -

of the Liliaceae.—P. Lecomte du Noiiy : Meaning '

the maximum fall of surface tension of the bL '.

serum.—L. Mercier and Raymond Poisson : Contril' .-

tion to the stud\- oi the atrophy of the wings and
muscles of flight in the Forficulidas.—Alain Caillas :

The composition of propolis of bees. Propolis, or bee
glue, contains 70 per cent, of resins and 30 per cerit.

of wax.—I^ouis Boutan : The two zones of external
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epithelium of the mantle and their influence on the
quality of the pearls in molluscs.—L. Fage and R.
Legendre : The nuptial dances of some species of

Nereis.—Boris Ephrussi : The action of a high tem-
perature on the mitosis of segmentation of the eggs
of the sea urchin.—Nicola Alberto Barbieri : Presence
of the retina and absence of the optic nerves
in anencephalic monsters.—R. Bazin : Certain co-

incidences of malignant neoplasms and their delay in

appearance.—E. Lesne, L. de Gennes, and Ch. O.
Guillaumin : Study of phosphating in cases of rickets

and its variations under the influence of ultraviolet

rays.—E. Wollman and J. A. Graves : Alexic haemo-
lysis and proteolysis.

Cape Town.

Royal Society of South Africa, October 17.—Dr. A.
Ogg, president, in the chair.—K. H. Barnard : An
example of adaptation in a South African isopod
Crustacean. One of the most interesting inhabitants
of the empty tubes of the reef-building polychaet
worm, Sabellaria capensis, is an isopod Crustacean,
allied to Eisothistos. This animal has evolved an
elongate worm-hke shape in strong contrast to the
other members of the Isopoda. The " tail-fan

"

on the other hand is greatly enlarged, and when fully

expanded fits the mouth of the worm-tube exactly.

—

S. H. Haughton and A. W. Rogers : The volcanic rocks
south of Zuurberg. In the divisions of Steytlerville,

Uitenhage, and Alexandria, the rocks extend through
an area about 100 miles in length from east to west
along the northern boundary fault of the Cretaceous
beds and are continued southwards round the western
end of the Cretaceous area, following it again towards
the east on its southern side for 23 miles. The folded
belt of rocks belonging to the Cape system and lower
part of the Karroo system forms an incomplete
" frame " defined by faults on the north, west, and
partly on the south, within which there is a sunken
area. This area consists of Cretaceous rocks lying
unconformably upon an uneven surface of marls,
sandstones, sandy tuffs, breccias, and basalts. This
latter post-Ecca, pre-Cretaceous formation forms a
syncline of post-Uitenhage date, and is unaffected by
the inten.sc folding and cleavage of the surrounding
region. It can probably be correlated with part of

the Stormberg series.—A. V. Duthie : Studies in the
morphology of Selaginella pnmila. Part III. The
embryo. The megaspores of Selaginella pumila,
which are shed towards the end of the year, lie

dormant on the soil during the summer months and
germinate after the early winter rains. Intra-sporal
embryos can endure prolonged drying without losing

their vitality. The embryo has a prominent foot

with large haustorial cells which project into the
non-septate storage cavity of the megaspore. The
cotyledons do not develop simultaneously, nor are
they strictly opposite each other. The first dichotomy
of the axis, which takes place at the level ol the coty-
ledons, gives rise to two branches, one of which grows
erect ; the other develops into a very short horizontal
rhizome with branches alternately right and left.

The number of cones found on adult plants varied
from I to 160. The sporophytcs are greatly modified
by conditions of environment. S. pumila possesses

a number of characters which are very suggestive
of the tree-like Lycopods of the Palaeozoic. Its

closest relative is the Australian species, S. Preissiana.

—J. R. Sutton : On the genesis of diamond. The
various known forms of diamond arc attributable to
growth only. Crystallisation was not necessarily at a
nigh temperature, and may have been preceded by a
condition of plasticity in the carbon. Diamond was
deposited from a carbon solvent within cavities,
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the contour of which determined its final form and
habit, in a solid or solidifying matrix.—J. S. v. d.

Lingen : On the action of some fluorescent antiseptics
in the dark. (PreUminary note.)

Brussels.

Royal Academy of Belgium, January 6.—M. Aug.
Lameere in the chair.—El. and Em. Marchal : The
" Homothallism " of some Ascomycetes. In cultures
of single spores the following Ascomycetes produce
normally fertile perithecia : Hypocopra fimicola,
H. macrospora, Sordaria tetraspora, Philocopra setosa,

P. curvicolla, Sporormia intermedia, Choetomium
elatum. Hence these species should be considered
as " homothallic."—V. Van Straelen and M. E.
Denaeyer : The fossil eggs of the Upper Cretacean
of Rognac in Provence. These fossils have been
submitted to a palaeontological and mineralogical
study. It is not possible to determine with precision
the origin of the eggs, but they present more analogies
with birds' eggs than with those of reptiles.

—

P. Bruylants and J. Gevaert : Contribution to the
study of the reaction between organo-magnesium
compounds and nitriles. Vinyl-acetic nitrile. Vinyl-
acetonitrile with ethylmagnesium bromide gives
dipropenyl, two isomers of crotonitrile, and two
polymers of the latter.—P. Bruylants : The action
of organo-magnesium compounds on glutaric nitrile.

February 3.—M. Ch. J. de la Vall6e-Poussin in the
chair.—Clement Servais : A group of three tetrahedra.
—C. de la Vallee-Poussin : The movement of a heavy
homogeneous solid of revolution fixed by a point on
its axis.—Th. de Donder : The physical interpretation
of general relativity.—Lucien Godeaux : Cyclic in-

volutions of fourth order belonging to a surface of
genus one.

March 3.—M. Ch. J. de la Vallee-Poussin in the
chair.—-Th. de Donder : The physical interpretation
of general relativity.—Marcel Winants : Intersecants
and tangentials.—Victor Van Straelen : The systematic
position of some decapod Crustacea of the Cretacean
epoch.

April 7.—M. Ch. J. de la Vall6e-Poussin in the chair.

—Th. de Donder : Remarks on the Einstein gravific.

—

P. Stroobant : (i) The National Astronomical Com-
mittee. An account of the work carried out during
the years 1921 and 1922. (2) National Committee
of Geodesy and Geophysics. An account of the
work done in 1921 and 1922.—Jean Morelle : The
cytoplasmic constituents in the pancreas and their

rdle in secretion.—Laure Willem : Researches on the
aerial respiration of the Amphibia.
May 8.—M. L6on Fredericq in the chair.—G.

Cesaro : The equiorientation and similitude of the
ellipse of inertia and Steiner's ellipse in the triangle.

The Steiner ellipsoids and ellipsoid of inertia of the
tetrahedron.—P. Fourmarier : The presence of oolitic

pebbles in the Tertiary gravels of Cokaifagne (Sart-

lez-Spa).—H. Philippot : The comparison of time by
wireless telegraphy in 1922. A detailed study of the
results obtaineu over one year at the Observatories
of Algiers, Edinburgh, Greenwich, and Uccle on the
observations of the time signals sent daily from Paris
by wireless telegraphy.

June 2.—M. Ch. J. de la Vall6e-Poussin in the chair.
—P. Fourmarier : The supposed glacial phenomena
of the Baraque Michel. The author concludes that
it is improbable that the plateau of the Baraque
Michel has been covered by a glacier.—Laure Willem :

Aerial respiration in the AmpTiibia (2).

July 7.—M. Ch. J. de la Vall6e-Poussin in the chair.

—jean Massart : Researches on the lower organisms.
(Vlll.) Kt'llcxcs in Polyporus.—CI. Servais: I lie
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W. 1). Matthew and Walter Granger. Pp. 503-598. Vol. 48, Art 18 : The
Problem of the Uintatherium Molars. By Horace Klmer Wood. Pp.
599-604. (Ni« York.)

Departnii lit oi .\j;riciiltur8, Madras. Bulletin No. 84: A Soil Suivcy
of the I'l iiviu Ttiict. By Dr. lioland V. Norris, M. R. Rania.swaini
Kivan, :iii.l s. Kasinatha Ayyar. Pp. 6-f Id maps. (Madras: Government
Pri'.--'^. ) 1.11 i-iipees.

Meli'.ii.il,i..'y in Mysore for 19'22 : Beini,' the Ke.sults of Observations at
Bangalori'. Mysoif, Hassan, and Chitaldnig. Thirtieth Annual lieport,

by 0. Se.--h.uliar. I']). iii-)-15. (Bangalore: Government Pres.s.)

Mysore Ciovernmi'iit : Meteorological ! ;. Ki'iioji of R.iiiifall

Registration in .Mysun' for ]922. V- ,' iiai. l'|i. x\ii -''•'>.

(Bangalore: Govcnuiu'iit Press.)

Publications of the South African InslituLe for Medical Research.
No. 16 : On the Effects of Cold on the Vitality of certain Cysticerci and
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''
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349-357+ l"i jilatis. (li.MIn : dovi'mment Central Press.) 1.11 rupees.

Geological Survy, Caiia.la. Index to Separate Reports 1906-1910 and
Summary Uei>oris I'.i0:")-i;tl6. Compiled by F. J. Nicolas. Pp. 305.
(Ottawa : F. A. Acland.)

Canada. Di'iiartiiniil of Mines : Geological Survey. Summary Report,
1' i' i: Suniniarv H-]....-

'

' rt C. Pp. 91C.
('

i .J rianrs ou the Tuc...., Lv„..,i of Canada ; from
Uetonninaliuns by the Tidal and Current Survey up to the Year 1923.
(Published by the Department of Marine and Fisheries.) Pp. 68.

(Ottawa : F. A. Acland.)

Transactions of the Astronomical Observatory of Yale University.
Vol. 8, Part 2 : Trial of the Loomis Memorial Telescope for Stellar
Photometry; with Determinations of the Light Curves of the RR Ceti
(Ih 27>») and of VV Orionis (fib 28'n). Pp. 51-80. (New Haveu.)
The South-Kastern Naturalist : Being the Twenty-eighth Volume of

Transactions of the South-Eastern Union of ScientiBc Societies, including
the Proceedings at the Twenty-eighth Annual Congress, held at Maidstone.
1923. Edited by Edward A. Martin. Pp. lxxxii+94-)-8 plates. (London.)
5s. net.

International Geodetic and Geophysical Union (Union G^od^sique et
Geophysique Internationale) : Section of Terrestrial Magnetism and
Electricity. Bulletin No. 3 : Transactions of Rome Meeting, May, 1922.
Edite<iiby Louis A. Bauer. Pp. \ii-H181. (Baltimore, Md. : Johns
Hopkins Press.) 3.60 dollars.

Journal of the Marine Biological Association of the United Kingdom.
New Series, Vol. 18, No. 1, December. Pp. 318. (Plymouth.) 10«. net.

Bulletin of the National Research Council. V. i. .. No. 36

:

Catalogue of Published Bibliographies in Geology. Compiled
by Edward B. Mathews. Pp. 228. (Washingt i : National
Academy of Sciences. ) 2. 50 dollars.
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Recent Scientific and Technical Books.

Volumes marked with an asterisk have been received at "Nature" Office.

Mathematics
Dingier, H. Das Problem des absoluten Raumes in

historisch-kritischer Behandlung. 8vo. Pp. 50. (Leipzig :

S. Hirzel, 1923.) Grundzahl : 1.50 marks.
Eudoxe. Geometric pure et geometric descriptive.

8vo. Pp. 32. (Paris : A. Blanchard, 1923.) 2 francs.
Feldman, W. M. Biomathematics : being the

Principles of Mathematics for Students of Biological
Science. Cr. 8vo. Pp. xix + 398. (London: C. Griffin

and Co., Ltd., 1923.) 215. net.*

Foumier, Georges. La Relativite vraic et la gravita-
tion universelle. Demy 8vo. Pp. viii + 130. (Paris:
Gauthier-Villars et Cie, 1923.) 7 francs.*

Gauss, C. F. Carl Friedrich Gauss' Werke. Zehnten
Bandes Abt. 2. Abhandlung IV. Stackel : Gauss als

Geometer. (Leipzig und Berlin: B. G. Teubner, 1923.)
6s. ^d.

Gibbs, R. W. M. Constructive Arithmetical Exercises.
Cr. 8vo. Part 2. Pp. 277. (London, Glasgow and
Bombay : Blackic and Son, Ltd., 1923.) 35. 6d. net.

Gillmer, M. Trigonometric und Stereometric. (Kol-
legicnhefte, Band 18.) 8vo. Pp. vi+226. (Leipzig: S.

Hirzel, 1922.) 5 Schw. francs.

Kiister, F. W., Begriindet von. Logarithmische
Rechentafeln fiir Chemiker, Pharmazeuten, Mediziner und
Physiker. Nach dem gegenwartigen Stande der Forschung
bearbeitet von A. Thiel. 27-29 verbesserte und vermehrte
Auflage. Pp. 132. (Berlin und Leipzig : W. dc Gruyter
und Co., 1923.)
Loney, S. L. The Elements of Coordinate Geometry.

Cr. 8vo. Part 2 : Trilinear Coordinates, etc. Pp.
viii + 228. (London: Macmillan and Co., Ltd., 1923.) 6s.*
Mie, Gustav. Die Einstein 'sche Gravitationstheorie

:

Versuch einer allgemeinverstandlichen Darstellung der
Theorie. Zweite Auflage. Large 8vo. Pp, iv + 69.
(Leipzig : S. Hirzel, 1923.) 1.20 Schw. francs.

Muir, Sir Thomas. The Theory of Determinants
in the Historical Order of Development. Demy 8vo.
Vol. 4: The Period 1880 to 1900. Pp. xxxi+508.
(London : Macmillan and Co., Ltd., 1923.) 40s. net.*
Onnen. Kreisevolventen und ganze algebraischc Funk-

tionen. (Math.-physik. Bibliothek, Band 51.) (Leipzig
und Berlin : B. G. Teubner, 1923.) gd.

Tropfke, J. Geschichte der Elementarmathematik in
systematischer Darstellung mit besonderer Beriicksichti-
gung der Fachworter. Roy. 8vo. Vierter Band : Ebene
Geometric. Zweite, verbesserte und sehr vermehrte
Auflage. Pp. iii + 238. (Berlin und Leipzig: W. dc
Gruyter und Co., 1923.) Grundzahl : 7.50 marks.
Whipple, George C. Vital Statistics : an Introduction

to the Science of Demography. Second edition. Fcap. 8vo.
Pp. xiv -1-579. (New York: J. Wiley and Sons, Inc.;
London : Chapman and Hall, Ltd., 1923.) 20s. net.*

Physics : Electrical Engineering
Alexander, E. Wireless. (Drane's ABC Series.)

i8mo. Pp. 109. (London : Drane's, 1923.) is. 6d. net.
Astruc, Marcel. Magn6to et allumage. Pp. 215.

(Paris : Libr. Berger-Lcvrault, 1923.)
Ballhatchet, A. V. How to Make a Valve Receiving

Set. Fcap. 8vo. Pp. 41. (London : P. Marshall and
Co., 1923.) Gd. net.

Birkhoff, George D., with the cooperation of Langer,
R. E. Relativity and Modem Physics. Demy 8vo. Pp.
xi+283. (Cambridge, Mass. : Harvard University Press;
Ix)ndon : Oxford University Press, 1923.) i8s. 6a. net.*
Bohr, Niels. Les Spectres et la structure de I'atome:

trois conferences. Traduit par A. Corvisy. 8vo. Pp. 150.
(Paris : J. Hermann, 1923.) 8 francs.

Brillouin, M. Th6orie 61ectrique modeme de I'fitat

solide. 8vo. Pp. 24. (Paris : Soci6t6 fraD9aise des
£lectriciens, 1923.)

Croft, Terrell, Edited by. Practical Heat. (Power
Plant Si-rics.) Large Cr.Svo. Pp. xiii -(-713. (New York
and L()!"l'!' McGraw-Hill Book Co., Inc., 1923.) 25s.*

Dull, Charles E. Essentials of Modem Physics.
Cr. 8vo. Pp. xi+525. (London, Calcutta and Sydney:
G. G. Harrap and Co., Ltd., 1923.) 5s.*

Egan, Michael. The Complete Wireless. Demy 4to.

No. 2 : How to Make your Own Receiving Set. Pp. 40.
(London : G. Newnes, Ltd., 1923.) is. net.

Fleming, J. A. Waves and Ripples on Water, Air
and Aether : being the 76th Course of Christmas Lectures
deUvered at the Royal Institution of Great Britain.

Fourth issue, revised. Cr. 8vo. Pp. xii + 299. (London :

The Sheldon Press ; New York and Toronto : The
Macmillan Co., 1923.) 7s. 6d. net.

Grierson, R. Electric Lift Equipment for Modem
Buildings : a Practical Guide to its Selection, Installation,

Operation and Maintenance. Demy 8vo. Pp. xii -f 179.
(London : Chapman and Hall, Ltd., 1923.) 15s. net.

Hay, Alfred. Alternating Currents : their Theory,
Generation and Transformation. Fifth edition, revised

and enlarged. Demy 8vo. Pp. 436. (London : Harper
and Bros., 1923.) 8s. 6d. net.

Henderson, J., and Marshall, C. W. A.C. Protective
Systems and Gear : a Practical Introduction to the
Methods and Equipment used to protect High-Tension
Alternating-Current Systems from the Effects of Faults,

with Notes on the Latter, the Determination of Short-
Circuit Current, and the Testing of Protective Devices ;

for Operating Engineers, Students and Manufacturers.
(Pitman's Technical Primers.) Fcap. 8vo. Pp. xii -fioB.

(London: Sir I. Pitman and Sons, Ltd., 1923.) 2s.6d.net*
KarapetofiF, Vladimir. Experimental Electrical

Engineering and Manual for Electrical Testing : for

Engineers and for Students in Engineering Laboratories.

Med. 8vo. Vol. I. Third edition, completely revised and
reset. Pp. xxxii 4-795. (New York: J. Wiley and Sons,

Inc. ; London : Chapman and Hall, Ltd., 1923.) 30s. net.

Kendall, Lewis F., and Koehler, Robert P. Radio
SimpUfied : What it is ; How to Build and Operate
the Apparatus. Cr. 8vo. Pp. 271. (London: Stanley
Paul and Co., 1923.) 5s. net.

Kohlrausch, Friedrich. Lehrbuch der praktischen

Physik. 14 stark vermehrte Auflage. Demy 8vo. Pp.

xxviii +802. (Leipzig und BerUn : B. G. Teubner, 1923.)

Grundzahl : 12 marks.
Larner, Edgar T. Alternating Currents, their Theory

and Transmission : for Electrical Engineering Students;

including "The Principles of Alternating Currents."

(Lockwood's TecTinical Manuals.) Cr.Svo. Pp. viii-f- 198.

(London : C. Lockwood and Son, 1923.) 6s. net.

Luckiesh, M. Ultraviolet Radiation : its Properties,

Production, Measurement and Applications. Med. 8vo.

Pp. xi+258 + 12 plates. (London: C. Lockwood and
Son, 1923.) 21S. net.*

McDougall, A. T. Nature's Mystic Movements

:

Heat, Light and Sound. Cr. 8vo. F^. 267. (London :

Sir I. Pitman and Sons, Ltd., 1923) 2s. 6d. net.

Malgom, G. Radiot616graphie et Radiot61ephonie 4
la port^e de tous. Med. Svo. Pp.231. (Paris : Gauthier-

Villars et Cie, 1923.) 10 francs.

Moore, H. A Textbook of Intermediate Physics.

Demy 8vo. Pp. ix -1-824. (Ix)ndon : Metiiuen and Co.,

Ltd., 1923.) 22s. M. net.*

Ollivier, H. Cours dc physique g6n6ralc a I'usage

des candidats au certificat de physique g^nerale, au
dipl6mc d'ing6nieur-61ectricien et k I'agr^gation des

sciences physiques. Roy. Svo. Tome troisi^me : Mouve-
ments vibratoires, acoustique, optique physique, ondes
61ectromagn6tiques, ^lectro-optique, effets optiques du
mouvcment. Deuxiime Edition, entitrcmcnt refondue.

Pp. 712. (Paris: J. Hermann, 1923.) 45 francs net.*

Pacoret, E. Les Forces hydrauhqucs et les usines

hydroelectriques (am^nagement des chutes d'eau et des

centrales 61cctriques). Pp.452. (Paris : Libr. Delagrave,

1923) 15 francs.

Prlngsheim, Peter. Fluorescenz und Phosphorescenz
im Liche der neueren Atomtheorie. Zweite verbesserte

Auflage. Demy Svo. Pp. viii + 228. (Berhn : J. Springer,

1923.) 7s. id.*
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Lieferung 100. Abt. X : Methoden der Geologic,

Mineralogie, Palaobiologie, Geographic. Heft 4 : Die

Methoden der geologischen Aufnahme, von Hans Phihpp ;

Die Methoden der geographischen Forschung, von W. Ule.
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Sweden, Prince William of. Among Pj-gmies and
Gorillas : witli the Swedish Zoological Expedition to
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and Co., Ltd., 1923.) 12s. net.

Wild, Comdr. Frank. Shackleton's Last Voyage:
the Story of the Quest. From the Official Diary
kept by A. H. Macklin. Roy. 8vo. Pp. xvi+372.
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By E. Ehrenbaum. Cr. 4to. Pp. 39. (Copenhague :

A. F. H0st et fils, 1923.)*
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Rabaud, Etlenne. L'Adaptation et revolution. (Col-
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iSmo. Pp. 142. (London : Holden and Hardingham,
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Sartory, A. La Cellule. (Encyclopedic illustree des
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Sowerby, Arthur de Carle. The Naturahst in

Manchuria. Imp. Svo. Vol. I : Travel and Exploration.
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Witherby, H. F., Edited by. A Practical Handbook

of British Birds. Demy Svo. Part 17. Pp. 721-800.
(London : H. F. and G. Witherby, 1923.) 4s. 6d. net.*
Yearsley, Macleod. A Fairy Tale of the Sea. Pott 4to.

Pp. V -f 71. (London : Watts and Co., 1923.) 3s. bd. net.*
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Brown, Harkness. The Secondary Xylem of
Hawaiian Trees. (Occasional Papers of the Bernice
Pauahi Bishop Museum of Polynesian Ethnology and
Natural History, Vol. 8, No. 6.) Med. Svo. Pp. 157.
(Honolulu : Bishop Museum Press, 1922.)*

Eley, Charles. Gardening for the Twentieth Century.
Demy Svo. Pp. xiv -1-256. (London: J. Murray, 1923.)
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Greaves, Haslehurst. Everybody's Book of Garden
Annuals. iSmo. Pp. 136. (London: Holden and Harding-
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Johnson, Stanley C. Grasses and Rushes, and How
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Pp. 143. (London : Holden and Hardingham, Ltd.,
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Johnson, Stanley C. Wild Fruits and How to Know
Them. i8mo. Pp.141. (London: Holden and Harding-
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Kennedy-Bell, M. G. The Glory of the Garden.
Cr. Svo. Pp. 188. (London: A. and C. Black, Ltd..
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Knight, Margery. Studies in the Ectocarpaceae.
I : The Life-History and Cytology of Pylaiella litoralis,

Kjellm. (Transactions of the Royal Society of Edinburgh,
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Lindau, G., Herausgegeben von. Kryptogamenfiora
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Pp. viii + 171. (New York : The Macmillan Co. ; London :

Macmillan and Co., Ltd., 1923.) 7s. net.

MacSelf, A. J. Alpine Plants. (Home Garden
Books.) Demy Svo. I^. 205. (London: Thornton
Butterworth, Ltd., 1923) 7«- 6<i. net.
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244-247. (Sydney: J. Spence, 1923 ) 3* ' i-art.*
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Peterson, Maude G. How to Know Wild Fruits:
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Macmillan Co. ; London : Macmillan and Co., Ltd., 1923)
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Robinson, E. Kay. Nature Lessons with Plants.
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Sampson, H. C. The Coconut Palm : the Science

and Practice of Coconut Cultivation. Roy. 8vo. Pp.
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Simonsen, J. L. The Constituents of some Indian
Essential Oils. Cr. 4to. Part 8: The Essential Oil
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(Calcutta: Government Printing Office, 1923.) 3 annas.*

Stokiasa, J. Die Beschadigungen der Vegetation dutch
Rauchgase und Fabrikexhalationen. Pp. 487 + 21 Tafeln.

(Berlin und Wien : Urban und Schwarzenberg, 1923.)

Tansley, A. G. Practical Plant Ecology: a Guide
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Svo. Pp. 228. (London : G. Allen and Unwin, Ltd.
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New York : Dodd, Mead and Co., 1923.) 7s. 6rf. net.
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Belts, Annie D. Practical Bee Anatomy : with
Notes on the Embryology, Metamorphoses and Physiology
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Svo. Pp.88. (Benson, Oxon. : The Apis Club, 1923.)*

Chadwick, Herbert C, Asterias. (Liverpool Marine
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Plants and Animals, 25.) Med. Svo. Pp. viii+63 +
9 plates. (Liverpool : University Press of Liverpool. Ltd.;
London : Hodder and Stoughton, Ltd., 1923.) 4s. bd. net.*

Challenger Society. BibUography of the Marine
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Card Catalogue : Third and Final Draft. Third edition.

Demy Svo. Pp. 36. (London : Challenger Society,
British Museum (Natural History), 1921.) is. bd*
Fowler, Henry W. New or Little-known Hawaiian

Fishes. (Occasional Papers of the Bemice Pauahi Bishop
Museum of Polynesian Ethnology and Natural History,
Vol. 8, No. 7.) Med. Svo. Pp. 20. (Honolulu : Bishop
Museum Press, 1923.)*

Heinrich, CarL Revision of the North American
Moths of the Subfamily Eucosminae of the Family Ole-
threntidae. (Smithsonian Institution : United States
National Museum, Bulletin 123.) Roy. Svo. Pp. iv
, -^ 29S + 59 plates. (Washington: Government Printing
Office, 1923.) 50 cents.*

Kiikenthai, Willy, Begrundet von. Handbuch der
Zoologie : eine Naturgeschichte der Stamme des Tier-
reiches. Herausgegeben von Thilo Krumbach. Demy 4to.
Erster Band: Protozoa—Porifera—Coelenterata—Mesozda.
£rste Lieferung. Pp. 192. (Berlin und Leipzig : W. de
Gruyter und Co., 1923.) 95.*

Mcintosh, William C. A Monograph of
M.f"- ^ l"l- In.p. 4to. V'.I - !>.rt .• I

S.. l.e ; with
M. 11 ring the 1
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539 4 plateti 1 1 5-1 1 7 and 128-138. (London: Dulau and
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Pellegrin, Jacques. Voyage zoologique d'Henri
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Freeman, Ella M. A Home V« j :
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Waters, Henry J. Elementary Agriculture. Cr. Svo.

Pp. ix+349+6 plates. (Boston and London : Ginn and
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Harden, Arthur. Alcoholic I'ermentation. (Mono-
graphs on Biochemistry.) Third edition. Roy. Svo.

Pp. V + 194. (London : Longmans, Green and Co., 1923.)
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Medical Research Council. Studies of Rickets in

Vienna, 1919-22. (Report to the Accessor^' Food Factors
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Share-Jones, J. T. The Surgical Anatomy of the
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Anthropology : Archaeology
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Collocott, E. E. V. Tongan Astronomy and Calendar.
(Occasional Papers of the Bemice Pauahi Bishop Museum
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Beliefs. Med. Svo. Pp. 72. (Stirling : E. Mackay,
i9'-3) 3^- 6<^- net.

Moreux, I'Abbfe Th. La Science mysterieuse des
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ments from Uganda. (Occasional Paper No. i.) Roy.
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(London: V,. Allen and Unwin, Ltd., 1923.) 3s. bd. net.
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Vaughan, Victor C, assisted by Vaughan, H. F.,
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by. Encyclopasdia Medica. Second edition. Roy. Svo.

Vol. 9: Mammillaplasty to Obesity. Pp.682. (Edinburgh:
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Cope, Zachary. The Early Diagnosis of the Acute
Abdomen. (Oxford Medical Publications.) Second
edition. Demy Svo. Pp. xvi + 223. (London: H. Frowde
and Hodder and Stoughton, 1923) 12s. 6rf. net.

Damany, Le. La Luxation congenitale de la hanche.

(BibUoth^que des connais.sances m^dicales.) Pott Svo.

Pp. 240. (Paris: E. Flammarion, 1923) 10 francs.

Deaver, John B., assisted by Herman, Leon. En-
largement of the Prostate. Second edition. Pp. 358.

(Philadelphia : P. Blakiston's Son and Co. ; London :

J. Bale, Sons and Danielsson, Ltd., 1923) 7 dollars.

Ely, L. W. Inflammation in Bones and joints. Roy.
Svo. (Philadelphia and London : J. B. Lippincott Co.,

1923.) 305. net.

Farabeuf, L.-H., et Varnier, H. Introduction k la

pratique des accouchements. Nouveau tirage. 8vo.

Pp. viii + 48S. (Paris: Masson et Cie, 1923.) 30 francs.

Parr, Robert E. Practical Local Anaesthesia and its

Surgical Technic. Roy. Svo. Pp. 529 + 16 plates.

(London : H. Kimpton, 1923.) 42s. net.

Grover, Burton B. High Frequency Practice : for

Practitioners and Students. Second edition. Ex. Cr.

Svo. Pp. xii + 399. (London : Chapman and Hall. Ltd.,

1923.) 2is. net.*
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Herbert, H. The Operative Treatment of Glaucoma.
Demv 8vo. Pp. i/iQ. (London : Bailli^re, Tindall and
C«) \os. (id. net.

I . Carel A. The Ambulatory Treatment o£

Fi.i ..d Diseased Joints. Roy. 8vo. Pp. xi + 273.
(London : W. Hcinomann (MediciU Books). Ltd., 1923.)
171. i>d. net,

Ivy. Robert H., and Ennls, Le Roy M. Interpreta-

lion of |)«rnt.il and Maxillary Kocntgenogram.s. Second
edition, revised. Koy. 8vo. Pp. 195. (Ix)ndon : H.
Kimpton, 1923.) 185. net.

Jelliffe, S. E., and White, W. A. Disea.scs of tho
Nervous System : aTcxtbookof Neurology and INychiatry.

Fourth edition. Roy. 8vo. (London : H. K. Jx'wis and
Co.. Ltd., 1923.) 425. net.

Kopaczewskl, W. Pharmacodynamie dcs colloldes

:

Choc pathologique et th6rapcutique. Fcap. 8vo. Pp.
292. (Paris : G. Doin. 1923.) 10 francs.

Krause, Allen K. Environment and Resistance in

Tuberculosis. Pp. 137. (Baltimore, Md. : Williams and
Wilkins Co., 1923.) 1.60 dollars.

Lacap^re, G. La Syphilis arabe. Pp. 500. (Paris :

G. Doin, 1923.) ^
Levinson, Abraham. Cerebrospinal Fluid in Health

and in Di.sea.se. Second edition, thoroughly revised. Koy.
8vo. Pp. 267 +8 plates. (London: H. Kimpton, 1923.)
255. net.

Loewenstein, Ernst, Herausgegeben von. Handbuch
der gesamten Tuberkulose-Therapie. Imp. 8vo. Band i.

Tail L Pp. 288+6 plates. Teil II. Pp. 756. (Berlin
und Wien : Urban und Schwarzenberg, 1923.)

Lundegaard, C, and Slyke, D. van. Cyanosis.
Demy 8vo. Pp. 80. (Baltimore, Md. : Williams and
Wilkins Co., 1923.) 2.25 dollars.

Magnus, Georg. Frakturen und Luxationen : ein
Leitfaden fiir den Studenten und den praktischen Arzt.
Pp. iv + 87. (BerHn: J. Springer, 1923.) Grundzahl

:

3.6 marks.
Milligan, W., and Wingrave, W. A Practical Hand-

book of Diseases of the Ear : for Students. Demy 8vo.
Pp. 191. (London : W. Heinemann (Medical Books),
Ltd., 1923.) 125. 6d. net.

Monrad-Krohn, G. H. The CUnical Examination of
the Nervous System. Second edition. Cr. 8vo. Pp. 163.
(London : H. K. Lewis and Co., Ltd., 1923.) 6s. net.

Naegeli, O. Blutkrankheiten und Blutdiagnostik

:

Lehrbuch der klinischen Hamatologie. Vierte, vermehrte
und verbesserte Auflage. Pp. xii + 588 + 25 Tafeln. (BerUn:
J. Springer, 1923.) Grundzahl : 31 marks.
Poulsson, E. A Textbook of Pharmacology and

Therapeutics. EngUsh edition, edited by W. E. Dixon.
Roy. 8vo. Pp. xi+519. (London: W. Heinemann
(Medical Books), Ltd., 1923.) 25s. net.

Robinson, G. G. The Therapeutic Use of Digitalis.
Med. 8vo. Pp. 137. (Baltimore, Md. : WiUiams and
Wilkins Co., 1923.) 2.75 dollars.

Seifert, Otto. Die Nebenwirkungen der modemen
Arzneimittel. 2 Auflage. Pp. iv + 427. (Leipzig: C.
Kabitzsch, 1923.) 10 marks.
Shaw, J. Cancer : Fallacy, Theory and Fact. 8vo.

(London : G. Routledgeand Sons, Ltd., 1923.) los. 6d. net.

Sluder, Greenfield. Tonsillectomy by Means of
the Alveolar Eminence of the Mandible and a Guillotine,
\vith a Review of the Collateral Issues. Roy. 8vo.
Pp. 176. (London : H. Kimpton, 1923.) 25s. net.

Sonntag, Erich. Grundriss der gesamten Chirurgie :

ein Taschenbuch fiir Studierende und Arzte. Allgemeine
Chirurgie—Spezielle Chirurgie—Frakturen und Luxationen— Operationskurs— Verbandlehre. Zweite vermehrte
und verbesserte Auflage. Pp. xx+937. (Berlin: J.
Springer, 1923.) Grundzahl: 14 marks.

Stevens, A. A. A Text-book of Therapeutics; in-
cluding the Essentials of Pharmacology and Materia
Medica. New (sixth) edition. Roy. 8vo. Pp. 793.
(Philadelphia and London: W. B. Saunders Co., 1923.)
30s. net.

Stopes, Marie C. Contraception (Birth Control),
its Theory. History and Practice : a Manual for the
Medical and Legal Professions. Demy 8vo. Pp. xxiv +
416+4 plates. (London : J. Bale, Sons and Danielsson,
Ltd.. 1923.) I2S. f>d. net.

Taylor, Cknndr. James S. Moi
being the Eesayist's Comments on <

and Phystdans ; his Thoughts on many
relating to Life and Death : an Acco'u;

Ailments and Peculiarities and of his 1:
of Health. Post 8vo. Pp. xix + 2444-32 plates. (Lcm-
don : Oxford University Preu, 1923.) 145. net •

Tottenham, Richard E. Aids to <.

Sixth edition. Fcap. 8vo. Pp. 128. (Londoi
Tindall and Cox, 1923.) 3s. net.

Walker, Charles E. Theories and Problems of <

Cr. 8vo. Pp. 126. (Liverpool: University of Li". ^.,

Press, Ltd. ; London : Hodder and Stoughton, lltd..

1923.) 5s. net.*

Walker, Gebrge. Venereal Disease in the An
Expeditionary Forces. Med. 8vo. Pp. xxiii + 237.
more, Md. : Medical Standard Book Co.. 1923.)
Washington University School of Medicine,

Collected Papers from the. Roy. 8vo. Vol. I , 1921.
Pp. 1079. (I^ndon : H. Kimptcjn, 1923.) 60s. net.

Wells, H. Gideon, De Witt, Lydia M., and Long,,
Esmond R. The Chemistry of Tuberculosis. Pp. 447.^
(Baltimore, Md. : Williams and Wilkins Co., 1923.)
5.50 dollars.

Miscellaneous
Barnes, Eleanor C. (I^dy Yarrow), Compiled by.

Alfred Yarrow : his Life and Work. Demy S\fi Pp.
XV + 328 +78 plates. (London: E. Amol<i >.,

1923.) los. bd. net.*

Blake, Ernest G. Damp Walls. With a Chapter
on Condensation, and Notes on Waterproof Building
Construction. Cr. 8vo. Pp. 256. (London : C. Lock-
wood and Son, 1923.) 8s. bd. net.

Claxton, W. J. The Romance of P*rogress. Cr. 8vo.
Pp. 119. (London : Wells Gardner, Darton and Co.,

Ltd., 1923.) 2s. ^d. net.

Hobson, E. W. The Domain of Natural Science

:

the Gifford Lectures dehvered in the University of
Aberdeen in 1921 and 1922. Demy 8vo. Pp. x\i+5io.
(Cambridge: At the University Press, 1923.) 21s. net.*

Hulme, E. Wyndham. Statistical BibUography in

relation to the Growth of Modem CiviUzation : Two
Lectures delivered in the University of Cambridge in

May 1922. Cr. 4to. Pp. 44 + 5 Tables + 4 Charts.
(London : Grafton and Co., 1923.) 6s. net.*

Link, Henry C. Education and Industry. Large
Cr. 8vo. Pp. xvi + 265. (New York: The Macmillan
Co. ; London : Macmillan and Co., Ltd., 1923.) 9s. net.*

Research Department, Woolwich. R.D. Report
No. 56 : An X-ray Installation for Veterinary' Practice

and Research, 1923. Roy. 8vo. Pp. 8 + 4 plates.

(London : H.M. Stationery Ofiice, 1923.) is. bd. net.*

Richey, J. A., Edited by. Grants-in-Aid to Schools
in British India. (Bureau of Education, India : Occasional
Reports, No. 12.) Roy. 8vo. Pp. iv + ii6. (Calcutta:
Government Printing Oflice, 1923.) 10 annas.*
Royal Society of London, Compiled by the. Cata-

logue of Scientific Papers : Fourth Series (i 884-1900).
Demy 4to. Vol. r8: Q-S. Pp. iv + 1067. (Cambridge:
At the University Press, 1923.) i8os. net.*

Smithsonian Institution. Miscellaneous Collections,

Vol. 74, No. 5 : Explorations and Field-work of the

Smithsonian Institution in 1922. (Pubhcation 271 1.)

Roy. Svo. Pp. 153. (Washington : Smithsonian Institu-

tion, 1923.)*
Smithsonian Institution : The National Gallery of

Art. Catalogue of Collections, i. By William H. Holmes.
Roy. Svo. I^. vi + 98 + 26 plates. (Washington : Govern-
ment Printing Ofiice. 1922.) i dollar.*

White, Leonard D. The Status of Scientific Research in

Illinois by State Agencies other than the L'niversity of

Illinois. Prepared for the Division of States Relations,

National Research Council. (Bulletin of the National
Research Council, Vol. 5, Part 4. No. 29.) Sup. Roy. 8vo.

Pp. 83. (Washington : National Academy of Sciences,

1923.) I dollar.*

Wyatt, H. G. Rural School Teachers in the United
States of America (their Preparation and Supervision).

(Bureau of Education, India : Occasional Reports,

No. II.) Roy. Svo. Pp. v + 74. (Calcutta: Govern-
ment Printing OflSce, 1923.) 8 annas.*
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Recent Scientific and Technical Books.
Volumes marked with an asterisk have been received at "Nature" Office.

Mathematics
Coleman, G. S. Calculations in Heating and Ventila-

tion. Demy 8vo. Pp. xix + 255. (London: Longmans,
(Ireen and Co., 1923.) 15s. net.*

Hopkins, Marsh. Chance and Error : the Theory of
]>olution. Cr. 8vo. Pp. vii + 223. (London: Kegan
I'aul and Co., Ltd. ; New York : E. P. Button and Co.,

1923.) 7s. bd. net.*

Love, Clyde E. Analytic Geometry, Ex. Cr. 8vo.
Pp. xiv + 306. (New York : The Macmillan Co. ; London :

Macmillan and Co., Ltd., 1923.) los. (id. net.*
Marais, Henri. Introduction geometrique k I'etude

de la relativite. Roy.: 8vo. Pp. xii + 191. (Paris:
( iauthier-Villars et Cie, 1923.) 15 francs.*

Osgood, William F., and Graustein, William G.
Plane and SoHd Analytic Geometry. Cr. 8vo. Pp.
xvii+6r4. (New York: The Macmillan Co.; London:
Macmillan and Co., Ltd., 1923.) 14s. net.*

Ross, Alexander D. A Popular introduction to
Einstein's Theory of Relativity : with an Account of the
Tests made by the Wallal Solar Eclipse Expedition. Demy
Svo. Pp. 32. (Perth: E. S. Wigg and Son, Ltd., 1923.)*
Runge, G. Vector Analysis. Translated by H. Levy.

Cr. Svo. Pp. viii + 226. (London: Methuen and Co.,

Ltd., 1923.) gs. net.*

Study, E. Einleitung in die Theorie der invarianten
linearer Transformationen auf Grund der Vektoren-
rechnung. (Die Wissenschaft : Sammlung von Einzel-

darstellungen aus den Gebieten der Naturwissenschaft
und der Technik, Band 71.) Demy 8vo. Pp. vi + 268.
(Braunschweig : F. Vieweg und Sohn, 1923.) 6s. gd.*
Winger, R. M. An Introduction to Projective

Svo. Pp. xiii+443. (Boston, New
D. C. Heath and Co. ; London :

, Ltd., 1923.) 125. 6rf. net.*

Geometry. Ex. Cr.

York and Chicago :

G. G. Harrap and Co.

Mechanics : Mechanical Engineering
Aeronautical Research Committee : Reports and

Memoranda. No. 799 : Experiments on a Model of Rigid
Airship R 38. is. net. No. 800 : Airship Stressing

Panel : Report. is. bd. net. No. 818 : Test of 10
Aerofoil Sections for Metal Airscrews. 6d. net. (London :

H.M. Stationery Office, 1923.)
Aitchison, Leslie, and Barclay, W. R. Engineering

Non-Ferrous Metals and Alloys. (Oxford Technical
PubUcations.) Demy 8vo. Pp. xx + 300. (London: H.
Frowde and Hodder and Stoughton, 1923.) 21s. net.*

Baker, G. S. Measured Mile Trials and other Ship
Propulsion Data. Roy. 8vo. Pp. 74. (London : E. and
F. N. Spon, Ltd., 1923.) 5s. net.

Belyavin, P. Marine Oil-engine Installation

Auxiliaries. Roy. 8vo. Pp. 38. (London : E.
F. N. Spon, Ltd., 1923.) 55. net.

Bishop, Carlton T. Structural Drafting and
De.sign of Details. Second edition revised. Post
Pp. xiii + 352. (New York: J. Wiley and Sons, Inc.;

London : Chapman and Hall, Ltd., 1923.) 25s. net.

Bouasse, H. Dynamique generale. Pp. 324. (Paris :

Libr. Delagrave, 1923.)
Cunningham, Brysson. The Dock and Harbour

Engineer's Reference Book : being a Compilation of

Notes on Various Matters connected
Engineering, and Ports and Harbours
revised. Fcap. 8vo. Pp. vii + 319.
Griffin and Co., Ltd., 1923) 9^. net.*

Department of Scientific and Industrial Research.
Report of the Fuel Research Board for the Years 1922,

1923. Roy. 8vo. First Section : The Production of Air-

dried Peat. Pp. vii + 146. (London: H.M. Stationery

Office, 1923.) 55. net.*

Eyre, T. T. Engines and Boilers. (Engineering

Science Series.) Demy Svo. Pp. ix+234. (New York :

The Macmillan Co. ; London : Macmillan and Co., Ltd.,

1923.) i6s. net.

Granjon, R., and Rosemberg, P. A Practical

Manual of Autogenous Welding (Oxy-acetylene). Trans-

lated by D. Richardson. Eleventh edition. Demy Svo.

Pp. 277. (London : C. Griffin and Co., Ltd., 1923.)

7s. 6d. net.

and
and

the
4to.

with Maritime
Second edition,

(London : C.

Haven, George B., and Swett, George W. The
Design of Steam Boilers and Pressure Vessels. Second
edition, revised. Med. Svo. Pp. viii +435. (New York :

J. Wiley and Sons, Inc. ; London : Chapman and Hall,
Ltd., 1923.) 20S. net.

'

Hdol, George A., and Kinne, W. S., Editors-in-Chief.
Structural Members and Connections. Compiled by a
StaflE of Specialists. (Structural Engineers' Handbook
Library.) Med. Svo. Pp. xviii +611. (London : McGraw-
Hill Pubhshing Co., Ltd., 1923.) 30s.*
Hool, George A., and Kinne, W. S., Editors-in-Chief,

assisted by Baker, Horace S. Foundations, Abutments
and Footings. Compiled by a Staff of SpeciaUsts,
(Structural Engineers' Handbook Library.) Med. Svo.
Pp. xiv -h 414. (London: McGraw-Hill Pubhshing Co.,
Ltd., 1923.) 20S.*
Huddy, E. W. Mechanical Engineering Formulae

:

being a Handbook of the Principal Formulae used in the
Course for the Mechanical Engineering Degree and for
general use by Students, Engineers and Designers. Cr,
Svo. Pp. viii -t- 167. (London : E. and F. N. Spon,
Ltd. ; New York: Spon and Chamberlain, Ltd., 1923.)
4s, 6d. net.

Lea, F. C. Hydraulics for Engineers and Engineering
Students. Fourth edition. Demy Svo. Pp. xii -t- 594.
(London : E. Arnold and Co., 1923.) iSs. net.*

Lilienthal, Gustav. Vom Gleitflug zum Segelfiug : Flug-
studien auf Grund zahlreicher Versuche und Messungen.
(Volckmanns Bibliothek fiir Flugwesen, Band 15.) Roy.
i6mo. Pp. 159. (Berlin-Charlottenburg : C. J. E.
Volckmann Nachf. G.m.b.H., 1923.) 2.50 marks.*

Linley, G. M. Details of Typical Mechanisms,
(The Broadway Engineering Handbooks, Vol. 33.) Narrow
Cr. Svo. Pp. 104 +viii. (London : Scott, Greenwood and
Son, 1923.) 6s. net.

Maillard,H. La Voiture automobile. Pp.278. (Paris:
Gauthier-Villars et Cie, 1923.) iS francs.

Mellanby, A. L., and Kerr, William. A Review of
Turbine Troubles and their Causes. Roy. Svo. Pp. 61.

(London : E. and F. N. Spon, Ltd., 1923.) 5s. net.

Potts, T. G. Notes on the Economical Performance of
Turbine Installations in Merchant Ships. Roy. Svo. Pp. 32.

(London : E. and F. N. Spon, Ltd., 1923.) 2s. bd. net.

Rohen, C. Maschinenelemente. Teil I. (KoUegien-
hefte. Band 8.) Zweite Auflage. Svo. Pp. viii + 390.
(Leipzig : S. Hirzel, 1923.) 6 Schw. francs.

Schwarz, L. Werkzeug-Maschinen. Herausgegeben
nach Vorlesungen von C. Prinz. Large Svo. Teil. I. Pp.
viii +71. (Leipzig: S. Hirzel, 1922.) Grundzahl: 2 marks.

Speidel, Otto. Wasserkraftmaschinen : deren einfache
Berechnung und Konstruktion. Teil I. (Kollegienhefte,

Band 6.) Zweite Auflage. Svo. Pp. vi + i6i. (Leipzig:

S. Hirzel, 1923.) Grundzahl : 5 marks.
Taggart, William Scott. Cotton Machinery Sketches

:

a Book of Illustrations of all Types of Cotton Machinery
and to accompany the Author's Book on " Mill Manage-
ment." Third edition. Sup. Roy. Svo. Pp. xv+201.
(London : Macmillan and Co., Ltd., 1923.) 7s. 6d. net.

Physics: Electrical Engineering

Flight, W. S. Electrical Insulation : the Functions
and Characteristics of Electrical Insulating Materials

(SoUd, Liquid, and Gaseous) ; the Testing of these

Materials ; and their Use in the Insulation of Electrical

Machinery and Apparatus ; with many Data and Illustra-

tions from Practice. (Pitman's Technical Primers.)

Fcap. Svo. Pp. xi + 107. (London : Sir I. Pitman and
Sons, Ltd., 1923.) 2J. 6d. net.*

Glazebrook, Sir Richard, Edited by.

of Applied Physics. In 5 vols. Med.
Aeronautics—Metallurgy—General Index.

(London : Macmillan and Co., Ltd., 1923.)

Hevesy, Georg v., und Paneth, Fritz. Lehrbuch
der Radioaktivitat. Roy. Svo. Pp. x + 213+3 Tafeln.

(Leipzig: J. A. Barth, 1923.) Grundzahl; 6.9 marks.*

Houstoun, R. A. Light and Colour. Demy Svo.

Pp. xi + 179 + io plates. (Ix)ndon : Longmans, Green
and Co., 1923.) 7s. 6d. net.*

A Dictionary
3vo. Vol. 5 :

Pp. vii4-592.
63s. net.*
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Saunier, Baudry da. Initiation 4 la t^kgraphie sans
AI. Fcap. 8vo. Pp. 283. (Paris: E. Flammarion,
1933.) 8 francs.

Soutball, Jamaa P. C. Mirrors, Prisms, and I..enses :

a Text-Book of Geometrical Optics. Enlarged and
xevisod edition. Ex. Cr. 8vo. Pp. xx 4 657. (New
York : The Macmillan Co. ; I^ndon : Macmillan and Co.,
Ltd , I923)*
Stewart, R. Wallace. A Text-Book of Light. *(The

Tutorial Physics, Vol. 3.) Revised and enlarged by John
Satterly. Fifth edition. Gl. 8vo. Pp. viii + 362. (Lon-
don : University Tutorial Pres.s, Ltd., 1923.) 65. 6<f.*

Chemistry : Chemical Industry
Andrade, E. N. da C. The Structure of the Atom.

Demy 8vo. Pp. xv + 314. (London : G. Bell and Sons,
Ltd.,

1923.
J 165. net.*

. Benjamin, L. R. The Manufacture of Pulp and Paper
from Australian Woods. (Institute of Science and
Industry: Bulletin No. 25.) Roy. 8vo. Pp. xvi+92.
(Melbourne : Albert J. MuUett, 1923.)*
Gaven, R. M. Quantitative Chemical Analysis and

Inorganic Preparations. In 2 parts. Gl. 8vo. Part i :

Preparation of Inorganic Salts, and Simple Exercises in

Gravimetric and Volumetric Analysis. Pp. vii + 156.
(London, Glasgow and Bombay : Blackie and Son, Ltd.,

1923.) 3s. bd. net.*

Delacre, Maurice. E.ssai de philosophic chimique.
Imp. i6mo. Pp. 170. (Paris: Libr. Payot, 1923.)
7.50 francs.*

Hawley, L. F. Wood Distillation. Roy. 8vo. Pp.
141. (New York : The Chemical Catalog Co., 1923.)
• Kling, Andr6. Les Progr^s de la chimie en 1920.
Traduction fran^aise autorisie des " Annual Reports on
the Progress of Chemistry for 1920." Vol. 17. 4to. Pp. viii

+ 368. (Paris: Gauthier-Villars et Cie, 1923.) 40 francs.
Lange, Otto. Chemisch-technische Vorschriften : ein

Handbuch cler speziellen chemischen Technologic, ins-

besondere fiir chemische Fabriken und verwandtc
technische Betricbe, enthaltend Vorschriften aus alien
Gebieten der chemischen Technologic mit umfassenden
Literaturnachweisen. 3 erwciterte und voUig neubear-
beitete Auflage. Band i : Mctalle und Minerale. Pp.
xxxvi + ioii. (Leipzig: O. Spamer, 1923.) 325.
• Retnsen, Ira. An Introduction to the Study of the
Compounds of Carbon, or Organic Chemistry. Revised
and enlarged with the Collaboration of the Author, by
W. R. Orndorff. (Macmillan's Manuals for Students.)
Ex. Cr. 8vo. Pp. xii+567. (London: Macmillan and
Co., Ltd.; 1923.) 10s. net.

Roscoe, Sir H. E., and Schorlemmer, C. A Treatise
on Chemistry. Demy 8vo. Vol. 2 : The Metals. New
edition completely revised by B. Mouat Jones and others.
Part I. F^. XV +829. Part 2. Pp. viii +831-1565.
(London : Macmillan and Co., Ltd., 1923.) 505. net.*
Roth, Walther A., and Scheel, Karl, Herausgegeben

von. Landolt-Bornstein Physikalisch-Chemische Tabellen.
FQnfte umgearbeitetc und vermehrte Auflage. In zwei
Banden. Imp. 8vo. Band i. Pp. xvi + 784. Band 2.

Pp. ii + 785-1695. (Berlin : J. Springer, 1923.) 187s. 6d.*
-Rowe, F, M., Edited by. Colour Index. Roy. 4to.

Part I. Pp. viii +48. (Bradford : Society of Dyers and
Colourists, 1923.)*

Technology
Burtt, Philip. The Principal Factors in Freight Train

Operating. Demy 8vo. Pp. 208 + 8 plates. (London:
u. Allen and Unwin, Ltd., 1923.) los. bd. net.
- Coppock, John B., and Lodge, G. A. An Introduc-
tion to Mining Science : a Theoretical and Practical
Textbook for Mining Students. (Longmans' Technical
Handicraft Series.) Second edition. Gl. 8vo. Pp. xi +
^5«. (London : Longmans, Green and Co., 1923.) 4s.*
: McMurray, Oscar L., Eggers, George W., and
McMurray, Charles A. Teaching of Industrial Arts
in the Elementary School. Demy 8vo. Pp. viii +357.
4New York : The Macmillan Co. ; London : Macmillan
and Co, Ltd., 1923.) 9s.net.

Pilsworth; Edward S. Electrotyping in itat Relation
to the Graphic Arts. Cr. 8vo. Pp. x + 131. (New York :

The Wacmillan Co. ;; London : Macmillan and Co., Ltd.,
1923.) 8s. net.

,

Richarda, Charles R. Art in Industry : being th-

Report of an Indu.strial Art Survey conducted tinl. -

the Auspices of the National Society for \<'

Education and the Department of Education of t

!

of New York. Med. 8vo. Pp. vi+49y. (New m,:^.

The Macmillan Co. ; I..ondon • Macmillan and Co., Lt-l

1923.) 95. net.

Schmitt, P. Manuel du fabricant de boutons ct

pciKnes : Articles en celluloid rt en galahthc. (Bihiio-
tht'ciue Professionnelle. ) Fcap. 8vo. Pp. 274. (Paris:

J. -if BailU6re et fils, 1923.) 10 francs net.*
Scott, G. Shaw, Edited by. The Journal of

Institute of .Metals. i)emy 8vo. Vol. 29. Pp. x +o'4 +J
plates. (I-onrlon: Institute of .Metals, 1923.) ••• '-' "^t."

Searle, Alfred B. Refractories for Furna<
etc. : Describing the Characteri.stics of tin i<al

and Manufactured Refractory Materials and the Processes'

'

and Machinery employed in their Pro<luction. Cr. 8vo.
Pp. 182. (London : Sir I. Pitman and Son.s, Lt.l 1 .

5s. net.

Astronomy
Brown, Ernest W. Theory of the Trojan f,r,,i,i, ,,<

Asteroids. Med. 4to. Chapter i : Ijteral I

of the Theory. (Transactions of the Astronoi:
vatory of Yale University, Vol. 3, Part 1.) i*p. 47.
(New Haven : Yale University, 1923.)*
Mackenzie, Col. J. S. E. A Night Raid into Spaco :

the Story of the Heavens told in simple Words. Cr. 8%o
Pp. 151. (London: R. Holdcn and Co., Ltd., 1923.,
3s. bd. net.

Oberth, Hermann. Die Rakete zu den Planeten-
raumen. Sup. Roy. 8vo. Pp. 92+2 Tafeln. (Munchen
und Berlin : R. Oldenbourg, 1923.) is. bd*

Phillips, T. E. R., Edited by. Hutchinson's Splendour
of the Heavens : a Popular Authoritative Astronomy,
Demy 4to. Part 5. Pp. 169-208. Part 6. Pp. 209-248.
(London : Hutchinson and Co., 1923.) is. 30! net each
part.*

Rhijn, P. J. van. Third Report on the Progress of
the Plan of Selected Areas ; together with some Remarks
concerning future Investigations of the Plan. Roy. 8vo.
Pp. iv+96. (Groningen : Hoitsema Bros., 1923.)*

Shields, Samuel. The Cause of the Rotation of the
Earth, Planets, etc. : the Physical Cause of the Rotary
Movement of the Earth and other Bodies ; the Cause
of the Internal Heat of the Earth and the Light and Heat
of the Sun and Stars ; the Causation of Oceanic and Aerial
Currents ; the Incidence and Direction of the Forces
producing the Tides and Causation of the Precession of
the Equinoxes. Demy 8vo. Pp. vii + 266. (London:
Sir I. Pitman and Sons, Ltd., 1923.) los. bd. net.*

Meteorology : Geophysics

Bigourdan, C. Le Chmat de la France. Med. 8vo.
Pp. 118. (Paris: Gauthier-Villars et Cie, 1923.) 6 francs.

Defant, A., et Obst, E. Lufthulle und KUma.
(Enzyklopadie der Erdkunde.) 8vo. Pp. iii + 186.
(Leipzig und Wien : F. Deuticke, 1923.)
Moreux, Abbfe Th. Methode simple pour pr^voir le

temps. 8vo. Pp. 58. (Paris: Libr. Dunod, 1923.)
Sutton, L. J. "The CUmate of Khartoum, (^^inistry

of PubUc Works, Egypt : Physical Department Paper
No. 9.) Imp. 8vo. Pp. iv+65 + 18 plates. (Cairo:
Government Publications Office, 1923.) P.T. 5.*

Geology : Mineralogy

Groth, P., Begriindet von. Zeitschrift fiir Kristal-

lographie (Kristallgeometrie, Kristallphysik, Kristall-

chemie). Festband/P. v. Groth zum achtzigsten Geburt-
stag gewidmet (23 Juni 1923). Herausgegeber und
Schriftleiter, Paul NiggH. Achtundfiinfzigster Band.
Roy. 8vo. Pp. iv+640 + 8 Tafeln. (Leipzig : W. Engel-
mann, 1923.) 42 Schw. franken.*

Imperial Mineral Resources Bureau. The Mineral
Industry of the British Empire and Foreign Countries :

Statistics 1 919-21. Coal and Coke and By-Products.
Pp. V + 135. 4s. bd. net. Copf)er. 3s. net. Iron and
Steel. IS. bd. net. Lead. Pp. iv+56. 2s. net. Zinc.
Pp. iv +60. 2s. net. War Period, 1913-19. Graphite.
IS. bd. net. (London: H.M. Stationery Office, 1923.}
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McLintock, W. F. P. Guide to the Collection of

Gem-stones in the Museum of Practical Geology. Second
edition. Roy. 8v^o. Pp.iv + So. (Southampton: Ordnance
Survey Office; London : E. Stanford, Ltd., 1923.) 15. net.*

. Moir, J. Reid. The Great Flint Implements of

Cromer, Norfolk. (Printed and Published on behalf of

the Author for Private Circulation.) Demy 4to. Pp. 39.
(Ipswich : W. E. Harrison, 1923.)*

Geography : Travel

Baerlein, Henry. Over the Hills of Ruthenia. Ex. Cr.

8vo. Pp.245. (London: Leonard Parsons, 1923.) ys.Gii. net.

Barton, W. J., and Bunting, W. L. The Preparatory
Geography. Cr. 4to. Exercise Books. Term i. Pp. 25.

M. Term 2. Pp. 25. 8^. Term 3. Pp. 27. M.
Terms 4-5. Pp. 39. \od. Terms 6-7. Pp. 41. \od.

Terms 8-9. Pp. 34. T-od. Lessons : Handbook for

Teachers. Cr. 8vo. Pp. v-i-112. 65. net. (Oxford:
Clarendon Press ; London : Oxford University Press, 1923.)

Bliicher, M. Die Erforschung Asiens. (Miniatur
Bibliothek 586-587.) i6mo. Pp. 63. (Leipzig: Verlag
fiir Kunst und Wissenschaft, 1923.) 400 marks.
Cox, R. Hippisley. The Green Roads of England.

Second edition, revised and enlarged. Demy 8vo. Pp. 207.

(London : Methuen and Co., Ltd., 1923.) 105. 6(i. net.

Evans, Herbert A. Highways and Byways in Oxford
and the Cotswolds. (Highways and Byways Series.)

Pocket edition. Fcap. 8vo. Pp. xv + 407. (London:
Macmillan and Co., Ltd., 1923.) Cloth, 65. net ; Leather,

7s. 6rf. net.

Fedden, Katherine. The Basque Country. Painted
by R. Fedden. Roy. 8vo. Pp.213. (London: A. and C.

Black, Ltd., 1923.) los. net.

Gordon, Seton. Hebridean Memories. Med. Svo.

Pp. xii -1-180+65 plates. (London, New York, Toronto
and Melbourne : Cassell and Co., Ltd., 1923.) 15s. net.*

Jerrold, Walter. Highways and Byways in Kent.
(Highways and Byways Series.) Pocket edition. Fcap.
8vo. Pp. xix -1-447. (London: Macmillan and Co., Ltd.,

1923.) Cloth, 65. net ; Leather, 7s. bd. net.

Morris, J. E. Black's Guide to Sussex. Sixteenth
edition. Fcap. Svo. Pp. 156. (London : A. and C.

Black, Ltd., 1923.) 2s. 6rf. net.

Ransome, Arthur. " Racundra's " First Cruise.

Demy 8vo. Pp. 217. (London : G. Allen and Unwin,
Ltd., 1923.) los. 6rf. net.

Sheridan, Glare. In Many Places. Med. 8vo. Pp.
281. (London : Jonathan Cape, 1923.) 125. bd. net.

Tatchell, Rev. Frank. The Happy Traveller : a
Book for Poor Men. Cr. Svo. Pp. xii-i-271. (London:
Methuen and Co., Ltd., 1923.) 75. bd. net.*

Treves, Sir Frederick. Highways and Byways in

Dorset. (Highways and Byways Series.) Pocket edition.

Fcap. Svo. Pp. xix 4- 376. (London: Macmillan and
Co., Ltd., 1923.) Cloth, 6s. net ; Leather, 7s. bd. net.

General Biology : Natural History

Batten, H. Mortimer. Inland Birds : Northern
Observations by a Sportsman. Med. Svo. Pp. 288.

(London : Hutchinson and Co., 1923.) 12s. bd. net.

Bowman, Alexander. Spawny Haddocks : the Occur-
rence of " Spawny " Haddock and the Locus and Extent
of Herring Spawning Grounds. (Fishery Board for

Scotland : Scientific Investigations, 1922, No. 4.) I'ov

Svo. Pp. 15+ 1 chart. (Fldinburgh and London : IIM
Stationery Office, i9-'3 ) 2<? bd

. iif< *

Bowman, Alexander. l'.iol(.ii

the Atlantic and th'' Nrnth S. ,,

The Relationships of the (hiiu. \

Board for Scotland: S(ii-n!ili<

No. 2.) Pp^ -1 ' ' pl'it''' { l'.<linl>iii L'

Stationery ( )|(i( <•, \<)i^.) i^.<y.l. w\
Coulter, Merle (]. Outline of (i

Material. Cr.

of Chicag
!.)23.)

i ife. Med
k, Ltd., 19.^ 1 1

In \Mtil

toReference
(Chicago :

Cambridge
Ealand,

(London : A. :unl ( I

'

Garstanji, Walter
edition. Cr. Svo. I'p.

Plant
I'nivcrsif

'iii\crsi 1

C. A.

I 'rcss ; I .oiidon :

1.50 dollars*
Svo. Pp. V52.
lov, ncl.

nges between
' ^vo. Xo. I :

liogloSbUS. (I-l .h'

n\cstigations, i-.

1 ;iiid London ' ll.,\l

i;il

Songs of 111'

115. (London
Bodley Head Ltd., 1923.) 6s. net.*

Join, Ik

Holmer, M, R. N. Indian Bird-Life. Cr. Svo.
Pp. x -I- 100. (London, "Bombay, Calcutta and Madras :

Oxford University Press, 1923.) -^s. bd. net.*

Hornell, James. ^Madras Fishery Investigations, 1921
(Second Series). (Madras Fisheries Department Bulletin,

Vol. 14.) Med. Svo. Pp. 215. (Madras : Coxcrnnient
Press, 1922.) 2.12 rupees.*
Khare, J. L. Ber (Zizyphus jujiiba) Fruit and its

Fly Pest. (Agricultural Research Institute, I'usa :

Bulletin No. 143.) Sup. Roy. Svo. Pp. 16. (Calcutta :

Government Printing Office, 1923.) 6 annas.*
Lefroy, H. Maxwell. Manual of Entomology : with

Special Reference to EconOitiic Entoqiology. Demy Svo.
Pp. xvi-i-541. (London: E. Arnold and Co., 1923.)
35s. net.*

Misra, Rai Bahadur C. S. Tlic Cultivation of Lac
in the Plains of India (Tachardia lacca, Kerr). (Agri-
cultural Research Institute, Pusa : Bulletin Xo. 142,)
Sup. Roy. Svo. Pp. iv +83 -1-23 plates. (Calcntta :

Government Printing Office, 1923.) 1.8 rupet s *

Pearson, Joseph, Edited by. Spolia Zrylanica.
Med. Svo. Vol. 12, Part ^6. Pp. 223-334. (Colombo :

Colombo Museum, 1923.) 2.5 rupees.*
Stephen, A. C. Preliminary Survey of the Scottish

Waters of the North Sea by the Petersen Grab. (Fishery
Board for Scotland : Scientific Investigations, 1922,
No. 3.) Ro3^ Svo. Pp. 21 +2 charts. (Edinburgh and
London : H.M. Stationery Office, 1923.) 2s. bd. net.*
Woodruff, Lorande Loss. Foundations of Biology.

Ex. Cr. Svo. Pp. xix +476. (New York : The Macmillan
Co.; London; Macmillan and Co., Ltd., 1923.) i6s. net.*

Botany: Horticulture: Forestry

Bose, Sir Jagadis Chunder. Life Movements in

Plants. (Transactions Bose Institute, Vols. 3 and 4^

1920, 1921.) Demy Svo. Pp. xx -t- 599-902. (London;
Longmans, Green and Co., 1923.) 20s. net.*

Engler, A., Herausgegeben von. Das Pflanzenreich ;

Regni vegetabihs conspectus. Im Auftrage der Preuss.
Akademie der Wissenschaften. Sup. Roy. Svo. Heft 84,
IV, 105 : Cruciferae— Brassicea;. Pars gecunda : Sub-
tribus III. Cakilinae, IV. Zillina^, V. \Cllin;r, VI.
Savignyinae, VII. Moricandiina\ Von O.. E. Srlml/. Pp.
100. (Leipzig : W. Engelmann, 1923.) 5 St liw. francs.*

Forestry Commission. Bulletin Xo, 3 ; I'oi)lars.

Roy. Svo. Pp. 55. (London : H.M. Stationery Office,

1923.) IS. bd. net.*

Wear, Sylvanus, Compiled by. A Second Supplement
to, an^ Summary of Stewart and Corry's Flora of the
North-east of Ireland. iruhlished by the Belfast
NaturaHsts' Field Club.) Demy Svo. Pp. xii-f-i29.

(Belfast : \V. Erskine Mayne, 1923.)*

White, C. T. An Elementary Text-Book of Australian
Forest Botany. (Published under the Direction of the
Forestry Commissioners of New South Wales.) Roy. Svo.

Vol. I. Pp. v-t-223. (Sydney: j Six-ik", 1922.)*

:?oology

Bent, Arthur C. Life Historic-, of .\orth Ainciuan
Wild Fowl (Order An-.. ! -mithsonian In.siuii

tion : United Static .\ am, Bulletin 1 jo )

Med. Svo. Pp. ix +250-1 lopLncs. ( \\ ashin^ton :

1 '.nwrn-

ment Printing Office, 192 ^i*

Latter. <">'^^v:ild 11. I'MniiciU ii\- /(.oI.w;\- |),'ni\-

Svo. V\< (I -oiiiiwii : ,\l.;liiirii .nul ( o., I i,i'.,

1923) I

Waite, f.iluar R. Ih.- I ish.-, ,,i s-iiih \iistiali.i.

(Hnndboo!-.'- 'it lln' lima .in.l lamia o| >(Milli \i;-.I i.ilia,

!'. iiti>li Si ail' 1' <. Ill 111, SiiiMli Austiah.in
^Mi, I'll- ' l.v I

Xiirlaiili- : K, !;, l',

no-<i,s, ioJ,v; *'-''*

Agriculture

(JathI, C H. I \|HM inirnt.il I'rrors of !i

Ultll I I'
- 1.1 (I '1 pai I niiMil lit \.M a 111! a''

l;nlli-tni \.i 00
I viiiv -M.I:

,lcni\M : 1 iiiMi I laiiii 'il \'M 11 alt I,

Millmaii, Re\ . \\ . \ I'mii 1 a ot Agncultuie for

I .iju.il :-ilii-l- ( I
N\ii I'l" viii 4 79. {Londons

Mil- Sliililiin I'l !>:., Ni.'u \ 01 k and Toronto: The
Mai iiiillan ( o

, 10^3.) ux/, net.
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Norria, Koland V. Nolo on the Permanent Manurial

Plotu, Coimbatoro. (Mcmoirii 61 the Department of

Agriculture in India: Chemical Scries, Vol. 6, No. 8.)

Cr. 4to. I*p. 245-254+8 plates. (Calcutta: Thacker,

Spink and Co. ; London : W. Thacker and Co., 1923)
1.4 rupees; i<. ^.^
Weir, Wllbert W. Productive Soils: the Funda-

mentals of Successful Soil Management and I'rofitable

Crop Production. (Uppincott's Farm Manuals.) Second
revised edition, Med. 8vo. Pp. xvi+398. (Hiiladelphia

and London : J. B. IJppincott Co., 1923.) los. 6d. net.

Anatomy : Physiolojfy

Department of Scientific and Industrial Research :

Foo<l InvestiRation Board. Special Keport No. 13 :

Studies in Sweetened and Unsweetened (Evaporated)

Condensed Milk. By William G. Savage and R. F.

Hunwicke. Roy. 8vo. Pp. iii + 103. (I^ndon : H.M.
Stationery Office, 1923-) 4^ net,*

Garrod, Sir Archibald E. Inborn Errors of

Metabolism. (Oxford Medical Publications.) Second
edition. Cr. 8vo. Pp. vi+216. (London: H. Frowde
and Hodder and Stoughton, 1923.) 7s. (yd. net.*

Nob6court, P. Les Syndromes endocriniens dans
I'enfance et dans la jeunesse. (Biblioth^que des Con-
naissanccs m^dicales. ) Fcap. 8vo. Pp. 320. (Paris

:

E. Flammarion, 1923.) 10 francs.

Peritr, G. Einfiihrung in die Klinik der inneren

Sekretion. Pp. 257. (Berlin : S. Karger, 1923)

Anthropology : Archaeology

Ahlenstiel-Engel, E. Arabische Kunst. 8vo. Pp.
112. (Brt'slau : F. Hirt, 1923.) 7200 marks.
An Ignorant Student. Origins in Place Names.

Demy 8vo. 2 : Sound. Pp. 8. (London : Privately

printed at the Chiswick Press, 1923.)*

Cohn-Wiener, E. Das Kunstgewerbe des Ostens :

Geschichte, Stile, Technik. 8vo. Pp. 256. (Berlin :

Verlag fur Kunstwiss, 1923.) 24,000 marks.
Moret, A. Myst^res egyptiens. Pott 8vo. (Paris :

A. Colin, 1923.) 15 francs.

Moret, A. Rois et dieux d'tgypte. Pott 8vo.

(Paris : A. Colin, 1923.) 15 francs.

Petrie, Sir W. M. Flinders. Social Life in Ancient
Egypt. Cr. 8vo. Pp. ix + 210. (London, Bombay and
Sydney : Constable and Co., Ltd., 1923.) 6s. net.*

Roscoe, Rev. John. The Banyankole : the Second
Part of the Report of the Mackie Ethnological Expedition
to Central Africa. Demy 8vo. Pp. xii + 176 + 31 plates.

(Cambridge : At the University Press, 1923.) 15s. net.*

Philosophy : Psychology

Aristotle. On Coming-to-Be and Passing-Away. (De
Generatione et Corruptione.) A Revised Text, with
Introduction and Commentary, by Harold H. Joachim.
Med. 8vo. Pp. xl+303. (Oxford: Clarendon Press;
London : Oxford University Press, 1922.) 32s. net.*

Bolton, Joseph F. Natural ReUgion : the Ultimate
Religion of Mankind. Cr. 8vo. Pp. viii + 120. (London :

Kegan Paul and Co., Ltd., 1923.) 3s. dd. net.*

Driesch, Hans. Leib und Seele : eine Untersuchung
fiber das psychophysische Grundproblem. Dritte Auflage.

Med. 8vo. Pp. viii + 115. (Leipzig: E. Reinicke, 1923.)
2S. 6rf.*

Driesch, Hans. Wissen und Denken : ein Prolego-
menon zu aller Philosophie. Zweite durch anastatischen
Druck hergestellte Auflage mit Erganzungen als Anhang.
Med. 8vo. Pp. vi + 152. (I^ipzig : E. Reinicke, 1922.)

3s. <id*
Lynch, Arthur. Principles of Psychology : the

Foundation Work of the Aletheian System of Philosophy.
Med. 8vo. Pp. xxiii+408. (London : G. Bell and Sons,
Ltd., 1923.) 21S. net.*

McMiUan, Margaret. Education through the Imagin-
ation. Second edition. Cr. 8vo. Pp. 208. (London

:

G. Allen and Unwin, Ltd., 1923.) 65. net.*
Malebranche, Nicolas. Dialogues on Metaphysics

and on Religion. Translated by Morris Guisberg.
(Library of Philosophy.) Demy 8vo. Pp.374. (London:
G. Allen and Unwin, Ltd., 1923.) i6s. net.*

Rttdhakrishnan, S. Indian I^ilosophv. (Library of

Philosophy.) Demy 8vo. Vol. i. Pp. 684. (I>ondon :

G. Allen and Unwin, Ltd. ; New York : The Macmillan
Co., 1923.) 215. net.*
Rignano. Eugenic. The Psychology of Keaso>Mr.<,

Authori.scd Translation by Winifred A. HoU. il

national Library of Psychology, Philosophy, and Sci-

Method.) Demy 8vo. Pp. viii +395. (London: 1

Paul and Co., Ltd. ; New York : Harcourt, Bra<

Co., Inc., 1923.) 14*. net.*

Bacteriology : Hygiene
Bhatla, Bihari Lai, and Suri, Prem Nath. Klemcn

tary Hygiene. Cr. 8vo. Pp. vii + 141. (London : Lon^
mans. Green and Co., 1923.) is. bd.*

Boyle, Robert. Tlie Ventilation of Public Buil
'

Pott 4to. Pp. 51. (l4>ndon, Paris and New \

R. Boyle and 5>on, 1923.) 6s. net.*

Conn, H. W., and Conn, Harold J. Bacterid

a Study of Microorganisms and their Relation to li

Welfare. Discussing the History of Bacteriology, the

Nature of Microorganisms, and their Significance in

connection with Pathology, Hygiene, Agriculture and
the Industries. Med. 8vo. Pp. 441. (Baltimore, Md. :

Williams and Wilkins Co., 1923.) 4 dollars.*

Niven, James. Observations on the History of Public

Health Effort in Manchester. Med. 8vo. Pp. vii + 230.

(Manchester and London : J. Heywood, Ltd., 1923.)*

Medicine : Surgery
British Medical Association. Handbook for recently

Qualified Medical Practitioners. Ex. Cr. 8vo. Pp. 92
+ viii. (London : British Medical Association, 1923.)

2s. (id. net.*

British Pharmaceutical Codex, 1923, The. An
Imperial Dispensatory for the Use of Medical Practitioners

and Pharmacists. (Published by Direction of the Council

of the Pharmaceutical ScKiety of Great Britain.) New
and revised edition. Demy 8vo. Pp. xx + 1669. (Lon-
don : The Pharmaceutical Press, 1923.) 30s. net.*

Lejars, Felix. Exploration cUnique et diagnostic

chirurgical. Pp. 778. (Paris: Masson et Cie, 1923)
60 francs.

Power, Sir D'Arcy, and Thompson, C. J. S.

Chronologia Medica : a Hand-Ust of Persons, Periods,

and Events in the History of Medicine. Cr. 8vo. Pp.

278. (London : J. Bale, Sons and Danielsson, Ltd., 1923.)

los. dd. net.

Steadman, F. St. J. Local Anaesthesia in Dental
Surgery. Roy. 8vo. Pp. 152 -1- 10 plates. (London :

H. Kimpton, 1923.) 15s. net.
|

Thomson, David. Gonorrhcca. With Contributions
|

bv David Lees, Claude H. Mills, Robert Thomson, and '*

Kenneth Maclachlan. (Oxford Medical Publications.)

Cr. 4to. Pp. 536-1-21 plates. (London : H. Frowde and
Hodder and Stoughton, 1923) 42s. net.

Miscellaneous

Heamshaw, F. J. C. The Social and PoUtical Ideas

of some Great Mediaeval Thinkers : a Series of Lectures

delivered at King's College, University of London. Demy
8vo. Pp. 223. (London, Calcutta and Sydney : G. G.

Harrap and Co., Ltd., 1923) lo^. bd. net.*

Leiper, R. T., with the collaboration of Williams,
H. M., and LeBas, G. Z. L. Periodicals of Medicine

and the Allied Sciences in British Libraries. Med. Svo.

Pp. vi-i-193. (London: British Medical Association,

1923.) los. bd.*

Marvin, F. S., Arranged and Edited by. Science and
Ci\41ization : Essays. (The Unity Series. VI.) Demy
Svo. Pp. 350. (London : Oxford University Press, 1923)
I2S. 6(f. net.*

Pearson, Karl. Charles Darwin, 1 809-1 882 : being

a Lecture delivered to the Teachers of the London County
Council, March 21, 1923. (Department of AppUed
Statistics, University College. London : Questions of the Day
and of the Fray, No. 12.) Demy 8vo. Pp. 27 -!-2 plates.

(London : Cambridge University Press, 1923) 2s. bd. net.*
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Recent Scientific and Technical Books.
Volumes marked with an asterisk liave been received at "Nature" Office.

Mathematics

Borel, Em., et Deltheil, R. Probabilites, erreurs.

(Collection Armand Colin.) Cr. 8vo. Pp. 200. (Paris :

A. Colin, 1923.) 5 francs.

Christian, John M. Shop Mathematics. Cr. 8vo.

Pp. x+ 321 + Ixviii. (New York: The Macmillan Co.;
London : Macmillan and Co., Ltd., 1923.) los. net.*

Gomberousse, Charles de. Cours de mathematiques
a I'usage des candidats aux licences es sciences mathe-
matiques et physiques a I'licole Polytechnique, a I'licole

Normale Superieure, a I'licole Centrale des Arts et

Manufactures. 6 vols. Roy. 8vo. Tome 4 : Algebre
superieure. 2" partie, entierement refondue par K.

de .Montessus de Ballore. Pp. xvi + 1033. (Paris:

Gauthicr-Villars et Cie, 1923.) 50 francs.

Darboux, Gaston. Lccons sur la theorie generate

des surfaces et les applications geometriques du calcul

infinitesimal. 4 vols. Roy. 8vo. 3^ partie : Lignes

geodesiques et courbure geodesique, parametres differen-

tiels, deformation des surfaces. Nouveau tirage. (Paris

:

CauthicrA'illars et Cie, 1923.) 50 francs.

Happach. Ausgleichsrechnung nach der Methode der

kleinsten Quadrate in ihrer Anwendung auf Physik,

Maschinenbau, Elektrotechnik und Geodasie. (Teubners
technische Leitfaden, Band 18.) (Leipzig und Berlin:

B. G. Teubner, 1923.) is. 6d.

Jackson, S. Commercial Arithmetic. With Answers.
(Commercial Class-Books.) New impression, with Addi-
tions. Cr. 8vo. Pp. XV -f 393 +32. (London: Macmillan
and Co., Ltd., 1923.) 5s. net.

Jackson, T.C. Junior Bookkeeping. Second edition.

Cr. 8vo. Pp. viii+188. (London: University Tutorial

Press, Ltd., 1923.) 3s.

KelJey, Truman L. Statistical Method. (Text-Book
Series.) Uemy 8vo. Pp. xi4-39o. (New York: The
Macmillan Co. ; London : Macmillan and Co., Ltd., 1923)
i8s. net.*
London Mathematical Society, Proceedings of the.

Second series. Vol. 21. Sup. Roy. 8vo. Pp. 1-1- 503.

(London : F. Hodgson, 1923.)*

Metz, A. La Relativite. Fcap. 8vo. Pp. 156.

(I'aris : E. Chiron, 1923.)
Natucci, A. II concetto di numero e le sue estensioni.

(Biblioteca di Scienze moderne, N. 83.) 8vo. V\). viii

+ 474. (Torino: Fratelli Bocca, 1923.) 40 lire,

Nielsen, Nills. Traite elementaire des nombres de
Bernoulli. 8vo. Pp. 398. (Paris : Gauthier-Villars et

Cie, 1923.)
Parkinson, W., and Pressland, A. J. A Primer of

Ge(nnetrv. Com])lete, and in 2 parts. Cr. 8vo. Pp. 264.

Part I, I'p. 1 3(). Part 2. Pp. 132. (London: Oxford
Univcrsily I'rcss, 1923.) 4s. 6rf. net; parts, 2.'.. bd. net

e;ich.

Prasad, Ganesh. .Matlicnuitical Research in the Last
2() ^'(•ar.s : Presidential .Xddress deli\cn'(l on the 31st

JaniKuy iw-i, before the lienaies .M.itlicnialic al Soi icty.

Roy. «v(). I'l>- i''- (IJerlin and Lcij)zig : W. de ( iniyter

and Co., I M.; ;. 1 nx/,*

Strasser, Hans. ICinstcins sjiezielle Rclati\'il;its-

theoric : cint Koiii' mHc der 1 miiiLicii. I\'(j\-, .s\ n. I

(Bern lui'l I -iip/iL: : i; I ',11 . hn .\kticnL',rsc'lls( haft, 1

Vial, Kran^-ois. '
' Miniriits de M. 1 lii.;-.!.

Roy. .Svo. 1']). M), utliier-Nillaisi I < v. ii.:^ i

1.50 francs.

Physics: Electrical Engineering

Aitken, William. Auluni '
' '

Demy .|1o, \<)1. 1 : .Auxili.n

Branch I'X' W.wvr .. I'p. xni •

Ltd., i.K' V ) ; ,
II. -t

Auerbarh, l'"e!i\. l^'P.',:-!^ :. ^ lit- .i-: ni^ ..Irr

nen l'h\ -il. :
./ir !' k h ciin- I i-'i -,i. iil i!:" : i ,1 I \v\\,

Gcset/c unM 1 !]. Miir-ii. I V \ Ml
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I
(, .1 :^\\\\\

. J.

SpriiiLMT, 1').:,;,; ( .niinl/.ihl ,
-^ m.iiks

Blanc, A. Le Chef mecanicien-electricien. Cr. 8vo.
Tome i: Mathematiques pratiques. Pp. xvi4-3i9.
(Paris : Libr. Dcsforges, 1923.) 10 francs.

Campbell, Norman R. Les Principes de la physique.
Traduit et adapte en frangais par Mme. A. M. PebelUer.
(Nouvelle Collection scientifique. ) Gl. 8vo. Pp. xix +
200. (Paris : F. Alcan, 1923.) 8 francs.*
Caunter, C. F. Small Electric Lighting Sets. Cr.

8vo. Pp. 264. (Glasgow : J. Munro and Co., Ltd., 1923.)
3s. bd. net.

Christesco, St. La Lumiere relative et I'experience
de Michelson. Roy. 8vo. Pp. 48-1-5 planches. (Paris:
F. Alcan, 1923.) 5 francs. '

Collins, A. Frederick. The Book of the Microscope.
Cr. 8vo. Pp. XV 4- 245. (New York and London: D.
Appleton and Co., 1923.) 6s. net.*

Gollis, Alfred George. Practical Control of Electrical
Energy. (Oxford Technical Public^ions.) Demy 8vo.
Pp. xii+i6o. (London: H. Frowde and Hodder and
Stoughton, 1923.) los. bd. net.*
Conrady, A. E., and others. Photography as a

Scientific Instrument. A Collective Work by A. E.
Conrady, Charles R. Davidson, C liarKs R. Gibson, W. I!.

Hislop, F. C. V. Laws, J. H, c;. .Munypenny, II. M(jss,

Arthur S. Newman, Geo. H. Rodman, S. E. Sheppard,
W. L. F. Wastell, Wilfrid Mark Webb, Col. H. S. L.

Winterbotham. (Applied Physics Series.) Demy 8vo.
Pp. viii + 5494-21 plates. (I-ondon, Glasgow and Bom-
bay : Blackie and Son, Ltd., 1923.) 30s. net.*

Gousserges, Ch. Glausel de. L'filectro-siderurgie :

Fabrication de I'acier au creuset. (Encyclopedic miniere
et metallurgique.) Roy. 8vo. Pp. 416. (Paris: J.-B.
Bailliere et fils, 1923.) 40 francs.

Croft, Terrell. Lighting Circuits and Switches. Ex.
Cr. 8vo. Pp. xii + 472. (London: McGraw-Hill Publish-
ing Co., Ltd., 1923.) 15s.*

Department of Scientific and Industrial Research :

Radio Research Board. Sjiecial Keport N'o. 1 : A
Discussion of the Practical Systems of 1 )ir(i tion-finding

by Reception. By R. L. Smith-Rose and K. IL Harfield.

Roy. 8vo. Pp. iv+27. (London: H.M. Stationery Office,

1923.) ()d. net.*

Derriman,W. H., and Cox-Walker, N., nesigiud by.

Phihps' Model of Wireless Receiving Set : explaining the

Action of Valves, etc. Cardboard, folded, 10 in. x 7,^ in.

(London : G. Philip and Son, Ltd ,
i.u M .^. (></ net*

Dubosq, Ren6. Manuel special eh iiieiu.iiie de i.ulio-

telejAonie. Pp. 155. (Paris: (. I'eiuaud, 1923.)

5 francs.

Gerlach, Walther. Mateiie, I Kktii/itiit, Energie :

die Entwicklung der Atoniistik m <leii li t/ieii /ehii

Jahren. Band 7 : Wisscnschafthi he lM)iNehiiim>liei u lite,

Naturwissenschaftliclie Keihe, ner,uisf;e,i;elH'ii \mii K. 1-.

Licsegang. Pj), i<)5, (Dresden nml Leiji/.i.i; : I. Stein-

kopff, 192 v) \A. \d.

Johnson, Ghesiey H., and Earle, Ralph P. Practical

Tests for the lilectrical Laboratory : a Textbook for

Vocational Schools. Imp. lOmo. i'p \ii (347. (Lon-

don, Bombay and Sydney: Constable and Co., Ltd.,

1923.) i6s. net,*

Jones, Bernard E., Edited by. Simple ( i\Ntal

' Sets and How t<. ^ral^.• Tliem, [Amaleur

Handbooks.) (r >\.i IV ^ -S- (l-ondon:

< . I, Hi.l Co , Ltd,, I')J,^ i i-v I'./, net.

.lotu's, lU-rnard I'.., l-.dited l.w Simi'le \,iK.

II ..i ,::i,! I
|.i\-, I.. M.ike Them, [AuiaUu) -

I
I

'l'
' -S- (l-ondon ;

t a--^> 11 and
( , llel.

H, II.. ,11^1 Satterly, .1. M.ilin nl.uam
•.,1 k.le( 11 IMl \ >e' fliM eMltlon. ( I .

,^\(),

jLdiulMn : I niveisily rutoii.il I'le^s. Ltd.,

i: !L. A\\^ Satferly, J. jnnini M.ejiiri isni

-.Inn. 11 (r ^\.i y ^^.

i..im1 I'l.-N, Lt.l
,

1 .

.Iiiillel, ,\., .1 (..ilasii'lle. L. I .1 I'i.ih.jik imi. ms-
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Lamer, E. T. Alternating Currents, their Theory
and TransmiHsion : for FCIcctrical EnKinecring Students ;

including " 'Die IMniinles of Alternating Currents."
(I^»ckw<HKl'« Technical Manuals.) Cr. Hvo. I'p- viii +
ic>H. (I-ondon ; C. Lt)ckwood and Son, 1923.) <*v. net.*

Letnoinc, J. I'r^cis dc physique k I'uHage des Olives

dc math^matiqucs sp^rialcs 3 vols. Koy. Hvo. Tome
i: Optiquc. Tom*- nes. chaleur. Tome 3:
ivlcctncitft, magn^tisii: : Libr. Vuilwrt, 1923.)
Linker, p. B. Arthur. I'.liktrotcchnischc Mcsskundc.

I)rittc. volhg umKi'ailH,-itttc und erwciterte Aullan'". Wvo.

I'p. xii t 572. { Berlin : J. Springer, 1923.) tirundzahl :

1 1 marks.
Ludewig, P. Die physikalischen Grundlagcn dcs

UetrielKss von Kontgenrdhren mit dcm Induktorium.
Roy. 8vo. Pp. vii + 134. (JierUn und VVien : Urban und
Schwarzenlxjrg, 1923.) Grundzahl : 7.5 marks.
Magonette, F. Cours d'^lcctricitt industricUe : le

courant continu ; notions physiques ;
generatrices et

r6ceptriccs ; accumulateurs ; distril)uteurs ; mesures.
2« edition remanide et augment6e. Roy. 8vo. Pp.
320 +

.
J 1 planches. (Paris: Libr. Dunod, 1923.) 22 francs.

Maneuvrier, Ganot. Traite eitmentaire de physique.
27« edition, entierement refondue par G. Maneuvrier et

M. Billard. Gl. 8vo. Pp.1175. ( Paris : Hachette et Cie.

i<)23.) 25 francs.

Maycock, W. Perrfen. Electric Wiring Tables.
Fourth edition, entirely revised by F. Charles Raphael.
32mo. Pp. vii +95. (London : Sir L Pitman and Sons,
Ltd., 1923.) 3s. td. net.

Morgan, J. D. Principles of Electric Spark Ignition
in Internal Combustion Engines. Re-issue with an
additional chapter. Demy 8vo. Pp. no. (London:
C. Lockwood and Son, 1923.) 6s. net.

Miiller, E. Die elektrometrische Massanalyse. Pp. vii

+ 159. (Dresden und Leipzig: T. Steinkopff, 1923.) 3s. 5^.
Risdon, P. J. Wireless Really Explained. i8mo.

Pp.05. (London: W. P'oulsham and Co., Ltd., 1923.) is.net.

Rosenberg, E. L'filectricite industrielle mise h. la

portee de I'ouvrier. Adaptation fran9aise par A. Mauduit.
7« edition augmentee. Ex. Cr. 8vo. Pp. x+548. (Paris:

Libr. Dunod, 1923.) 24 francs.

Schulz, Ernst. Les Maladies des machines eiec-

tricjues : Defauts et accidents qui peuvent se produire
dans les generatrices, moteurs et transformateurs a courant
continu et k courants altematifs. Troisidme edition
fran^aise refondue et augmentee, traduite sur la sixidme
edition allemande par G. Happich. Gl. 8vo. Pp. vi + 104.
(Paris : Libr. Dunod, 1923.) 5 francs.

Schumann, W. O. Elektrische Durchbruchfeldstarke
von Gascn : Theoretische Grundlagen und Anwendung.
Pp. vii +246. (Berlin: J. Springer, 1923.) Grundzahl:
6 marks.
Verdurand, A. Theorie simphfiee de la telegraphic

et de la telephonic sans fil. Troisieme edition. Ex. Cr.
Svo. Pp. vi-i-56. (Paris: Libr. Dunod, 1923.) 3 francs.
Weiss, E.-H, L'filectricien pratique. Pp.150. (Paris:

Hachette et Cie, 1923.) 6.50 francs.

Chemistry : Chemical Industry

Bauer, K. H. Monographien aus dem Gebiete der
Fett-Chemie. Band 3 : Die (5le und Fette in der Textil-
industrie. Von Prof. Herbig. Pp. 302. (Stuttgart : Wis-
senschaftUche Verlagsgesellschaft m.b.H., 1923.) 6s. 5^.

Blucher, H. Auskunftsbuch fiir die chemische In-
dustrie. Band 1 : A—L. Pp. xvi +840. Band 2 : M—Z.
Pp. 841-1672. (Berlin : W. de Gruyter und Co., 1923.)
IIS. each vol.

BrSuer, Adolf, und D'Ans, J., Bearbeitct und her-
ausgegeben von. Fortschritte in der anorganisch - che-
mischen Industrie an Hand der deutschen Reichspatente
dargestellt. 4to. Band i : 1877-1917. Teil 3. Pp.
iv + 1286. (Berlin: J. Springer, 1923.) Grundzahl:
80 marks.
Chaplet, A. Nouveau Manuel de chimie du praticien.

(Encyclopedic Roret.) Pp.260. (Paris: L. Mulo, 1923.)
6 francs.

Chaplet, A. A B C de la chimie. 'Fcap. 8vo. Pp.
156. (Paris : Libr. Delagrave, 1923.) 5 francs.

Clark, W.Mansfleld. Th< 1

Ions : an Elenwntary Treatise
Inditator and Supplementary .»icmod ., .mui .111

Bibliography on Apj»ln .itiuris S<tond edition
Svo. Pp. 4H0. (I3altimorc, Md. : WilUams and \"

Co., 1923.) 5 dollars.*

Crabb, W. H. A First Year Experimental Chrmisir

,

Cr. Svo. Pp. viii 4- 104. (I^ondon : Mills and '

1923.) 24. net.*

Crabb, W.H. A Second Year ExpcrimentaM ii'

Cr. Svo. Pp. viii + 96. (London: Mills and Bo<.

1923.) 2s. net.*

Danthine, M. Guide pratique pour I'analyse ^\'

produits chimi<juc8 et alimcntaircs et la re<-hert!n- !

faLsifications suivi d'un aide-memoire dc chimie n

et analytique. Demy Svo. Pp. 155. (J'aris : (...

Villars et Cie, 1923.) 10 francs.

Deite, C, und Kellner, Josef. Das Glyzerio : Gewn
nung, Veredelung, Untersuchung und Ven%'endunR, sowi-
die Glyzerin-Ersatzmittel. Pp. viii + 449. (l^rlin : J
Springer, 1923.) Grundzahl: 14 marks.
Department of Scientific and Industrial Research :

Fuel Research lioard. Technical I'aixjr No. 7 : I':

liminary Experiments in the I.-ow-Temi)craturc Carboni
tion of Coal in Vertical Retorts. Roy. Svo. Pp. ii - -

(London : H.M. Stationery Office. 1923.) 9^. net.*
Dunnicliff, H. B. Practical Chemistry for HighJ

Schools. Cr. 8vo. Pp. xii+279. (I^ndon : Macmillani
and Co., Ltd., 1923.) 5s.*

Elirenthal, B. Possanner von. Lehrbuch der che-l
mischen Technologic des Papieres. Pp. 254. (I^ipzig :

Akademische Verlagsgesellschaft m.b.H., 1923.)
Findlay, Alexander. Practical Physical Chemistry.

Fourth edition, revised and enlarged. Demy Svo. Pp.
x\'i-f-298. (London: Longmans, Green and Co., 1923.)
7s. (id. net.*

;

Fritsch, J. Fabrication du vinaigre. d'apres les

procedes les plus recents. Roy. Svo. Pp. 331. (Paris:
A. I^grand, 1923.) 25 francs.

Gerlach, Walther. Atomabbau und Atombau : die
physikalische Analyse des Atoms. I'p. 52. (Jena : G.
Fischer, 1923.) Grundzahl : 2 marks.
Gr6h, Julius. Kurzes Lehrbuch der allgemeinen

Chemie. Ins Deutsche iibersetzt von Paul H&ri. Svo.
Pp. viii +278. (Berlin: J. Springer, 1923.) Gmndzabl:;
8 marks.
Handovsky, Hans. Grundbegriflfe der Kolloidchemie

und ihre Anwendung in Biologic und Medizin : Einfuhrende
Vorlesungen fiir Biologen und Mediziner. Svo. Pp. vi

+ 65. (Berlin: J. Springer, 1923.) Grundzahl: 2.2 marks.
Heffter, A., Herausgegeben von. Handbuch der

experimentellen Pharmakologie. Svo. Band i. Pp. 1296.
(BerHn : J. Springer, 1923.)

Institute of Chemistry of Great Britain and
Ireland. Chemistry as a Career : a Synopsis of Lectures
given by the Registrar before College Chemical Societies

during 1921-1923. Demy Svo. Pp. 26. (London : The
Institute of Chemistry, 1923.)*

Javet, 6mile. Chimie. Pott Svo. Pp. xcix+426.
(Paris : Libr. Dunod, 1923.) 9 francs.

Kehrmann,F. Gesammelte Abhandlungen. Band 2.

Abt. I : Intersuchungen iiber Hydrochinone und Chinone.
Abt. 2 : Untersuchungen iiber Azine und Azonium-
verbindungen. Pp.439. (I^ipzig : G. Thieme, 1923.) Ss.

Kisch, Bruno. Fachausdriicke der physikalischen
Chemie : ein Worterbuch. Zweite, vermehrte und ver-

besserte Auflage. Pp. iv-hioo. (BerUn : J. Springer,

1923.) Grundzahl : 4 marks.
Kling, Andr6. Aiethodes actuelles d'expertises em-j

ployees au laboratoire municipal de Paris. Roy. Svo.
Tome 3 : Boissons et derives immediats. Pp. 292.
(Paris: Libr. Dunod, 1923.) 26 francs.

Laqueur, Ernst. Die neueren chemotherapeutischen

;

Praparate aus der Chininreihe (Optochin, im besonderen
Eukupin und Vuzin) und aus der Akridinreihe (Tr>-pa-!

flavin, Rivanol) : eine kritische Besprechung des bishcrigen^
Erfolges und der Grundlagen der Therapie. Pp. ii+ga.y
(Bcrhn : J. Springer, 1923.) Grundzahl: 3 marks.
Lunge - Berl. Chcmisch - technische Untersuchungs-

methoden. Herausgegeben von Ernst Berl. Siebente,
vollstandig umgearbeitete und vermehrte Auflage. Band 3.

(Berlin: J. Springer, 1923.) Grundzahl: 42 marks.
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Mayrhofer, Ad. Mikrochemie der Arzneimittel und
(Jifte. Pp. 284. (Berlin und Wien : Urban und Schwar-
zenberg, iy-;3.) Grundzahl : 12 marks.
Meyer, Lothar. Grundziige dcr theoretischen Cliemie :

fiir Studierende der Chemie und der Naturwissenschaften.
Fiinfte Auflage, neu bearbeitet von E. Rimbach. Pp.
xiii+372. (Bonn: F.Cohen, 1923.)
Passagez, Albert. Traite elementaire de chimie.

^vo. Pp. 270. (Bruxelles : A. de Boeck, 1923.)
Sabalitschka, Th. Anleitung zum chemischen Nach-

weis der Gifte fiir Pharmazcuten, Chemiker und Mediziner.
I'p. 123. (Berlin und Wien : Urban und Schwarzenberg,

Singer, Felix, Herausgegeben von. Die Keramik im
i )ienste von Industrie und Volkswirtschaft. Pp. 1044.
15raunsch\veig : F. Vieweg und Sohn, 1923.)
Treadwell, F. P., und Meyer, Viktor. Tabellen zur

qualitativen Analyse. Elfte und zwolfte unveriinderte
Auflage, herausgegeben von W. D. Treadwell. (Leipzig
und Wien : F. Deuticke, 1923.) Grundzahl : 4 marks.
Wright, A. Industrial Filtration. (The Modern

Library of Chemical Engineering, Vol. i.) Pp. 336.
(New York : The Chemical Catalog Co., Inc., 1923.)

5 dollars.

Technology

Appell, Pierre. Les liconomies de combustibles :

Conduite rationnelle des foyers. 8vo. Pp. xiv+342.
(Paris: AFasson et Cie ; Gauthier-Villars et Cie, 1923.)
SI7 francs.

Barrett, Edwin G. Principles and Processes of Metal
Plate Work. Cr. 8vo. Pp.131. (London: C. Lockwood
and Son, 1923.) 3s. dd. net.

Bell, H. S. American Petroleum Refining. Med.
8vo. Pp. xiv+456. (London, Bombay and Sydney:
Constable and Co., Ltd., 1923.) 245.*

Besson, F. S. City Pavements. Med. 8vo. Pp.
xi+421. (London: McGraw-Hill Publishing Co., Ltd.,

1923) 255-*

British Acetylene and Welding Association, Pre-
pared by a Committee of the. The Jiritish Acetylene and
Welding Handbook. Demy 8vo. Pp. 384. (London :

The Acetylene and Welding Journal, 30 Red Lion Square,

1923.) 79. 6rf. net.*
Darmois, E. L'liclairage (solutions modernes des

problemes d'cclairage industriel). 8vo. Pp.280. (Paris:

Gauthier-Villars et Cie; Masson et Cie, 1923.) 15
francs.

Department of Scientific and Industrial Research :

Buikhng Research Board. Special Report No. 7 : Heat
Transmission through Walls, Concretes and Plasters ;

Experiments carried out at the National Physical Labora-
tor\- 1>\ I'./i r ( iiiUiths. Roy. 8vo. Pp. iii-i-33. (London:
H..M. St.itii)n!T\- ( )ihce, 1923.) 15. bd. net.*

Ehrsam, K. I ,a h'alM-ication des sa\-ons imlnstricls :

ftmulsions pour rciisiina^c et huilcs ^oluhhs. .v I'lliiion.

Roy, 8vo, I'j). 304. (l';iris: Libr. Dunod, 19^3.)
Fourquet, J. 1-e Dt'ssin pour I'apprenti menuisier

(Ic livre de la iJiofcssion ). Fcap. 4to. Pp. 60 -I- 26
planclu'S. (Paris: L. ICyrollcs, mJ.v)

Robert. Sho
/• (London

:
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,Svo
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Mrflu

Grimshaw,
Cr. 8vo. I'].,
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1923.) I
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, llrt.

Guillet, Leon.
metalliqucs. Ko;
(Paris : Libr. 1 )niii

Ray, Georges.
gazcuses. (lUblidtli

406. (Paris :
I

-I '<

Redwood, Sir
Pctrolcuii) '!'<•( liii'i

Arthur W. h;;i.il,il.

xxiv \ 34O I
s maps

1923.) I 5,s. net.*
Toblcr, Friedrich, Hcrausi
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lis, eaux
\<). Pp.
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l-astlake, .\rthur.
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lull (' \\ I'llHO. {'p,

(iiilhii and Co., I. til,,
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Wilson, D. Miller. The " Player-Piano "
: its Con-

struction, How to Play, What to Pla\, and How to
Preserve it and make Adjustments when Necessary. (Pit-

man's Common Commodities and Industries Series.) Cr.

8vo. Pp. xi + 104. (London: Sir I. Pitman and Sons,
Ltd., 1923.) 3s. net.

Astronomy
Barlow, G. W. C., and Bryan, G. H. 1 l.mcntary

Mathematical Astronomy. (Eighth inipns>i<>ii), Third
edition. Cr. 8vo. Pp. xvi+445; (London; University
Tutorial Press, Ltd., 1923.) 9s. bd*

Berget, A. Le Ciel. 4to. Pp. 312 -F 24 planches.
(Paris : Libr. Larousse, 1923.) 50 francs.
Bureau des Longitudes, Pubhe par. Connaissance

des temps ou des mouvements celestes a I'usage des
astronomes et des navigateurs pour I'an 1925. Roy. 8vo.
Pp. XXX +698. (Paris: Gauthier-Villars et Cie, 1923.)
16 francs.

Gregory, Sir Richard. The Vault of^Heaven : an
Introduction to Modern Astronomy. Second edition, re-

written. Cr. 8vo. Pp. vii -1- 202. (London : Methuen
and Co., Ltd., 1923.) 6s. net.*

Phillips, T. E, R., Edited by. Hutchinson's Splendour
of the Heavens : a Popular Authoritative Astronomy.
Demy 4to. Part 7. Pp. 249-288. Part 8. Pp. 289-328.
(London : Hutchinson and Co., 1923.) is. ^d. net each
part.*

Meteorology : Geophysics
Air Ministry : Meteorological Office. Advisory Com-

mittee on Atmospheric Pollution. Report on Observations
in the Year ending March 31st, 1922 : forming the
Eighth Report of the Coinmittic for the Investigation of

Atmospheric Pollution. (.M.n J5(..) Demy 4to. Pp.42.
(London : H.M. Stationery Ohice, 1923.) 3s. net.*

Air Ministry : Meteorological Office. Geophysical
Memoirs, No. 20 : Variations in the Levels of the Central
African Lakes Victoria and Albert. By C. E. P. Brooks.
(M.O. 22oj.) Roy. 4to. Pp. 3.37-344- is- 6</. net.

Geophysical Memoirs, No. 21 : I'xrlnlinmeter Comparisons
at Kew Observatory, Richmoml. and their Bearing on
Data pubhshed in the Geophysical Journal. Roy. 4to,

Pp.17. 2s.net. (London: H.M. Stationery Office, 1923.) *

Braak, C. Het Klimaat van Nederlandsch-Indie (The
Climate of the Netherlands Indies). Imp. 8vo. Deel i

(Vol. i) : Algemeene Hoofdstukken (General Chapters).

Aflevering 3 (Part 3), (With Ivnglish Sumuiarirs ) Pp.

iv + 149-221 -1-51-89. (l)ata\ia: Ja\asclic I '.ockliaiulel

en Drukkerij, 1923.)*

Corps, Lt.-Gol. La Simultaneite g6n6rale et Ic ti inps

universel. Gl. 4to. Pp. 20. (Paris : Gauthicr \ illais

et Cie, 1923.) 2.50 francs.*

Royal Meteorological Society. Biblinmaphx of

Meteorological Literatuvf, I'k I'lrcd b\ tin l\,i\,i!

Meteorological Society with the ( nU.ilnaat i. .n ol tin-

Meteorological Office. Roy. 8vo. Nn
1

Ip ,)(.

(London: Royal Meteorological Sot iit\. in.
,

1,/,*

Geology : Mineralogy
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Geological Survey : England and Wales, Memaini
of tlir. ICxpliuiatioii of Sheet .<i,4 : 1 •'•• (irolo^y of the
Country South antl Wc-Ht uf Siiaftetibury. liy M. J.
0»tj<jrne White. Koy. 8vo. \*\t. '\\^lli\^ plat«».

(Sotithamptun : Ordnance Survey Office ; I^ondon :

v.. Stanford, Ltd., 19^3. )
3s. Orf. not.*

Imperial Mineral Resources Bureau. The Mineral
Industry of the British Empire and Foreign Countries.
Statistics, iyi<>-2i. Tin. I^. iv+^.j. (I-ondon : H.M.
Statiorifry OfKice, 1923.) \%. (>d.

Klfihn, Hans. Palaontologischc Mcthodt-n und ihrc
An\v<-iuhtii{j; auf die pal<lobiologischen Vi rliltltnissc dcs
Stcinheimcr lic-ckens. Koy. 8vo. Pp. v ; llcrlin :

Gebriider liorntracger, 1923.) 4s. Hd.*
Llnck, Gottlob. Grundnss der KristalloKrapliic : fiir

Stuthercnde und zum Selbstunterricht. Fiinftc, vcrbes-
serte Auflagt;. (Jena: C». Fischer, 1923.) C>rundzahl

:

8 niark.s.

Schoenflies, Artur. Theorie der Kristallstruktur

:

ein 1-ehrbuch. Med. 8vo. I^. xii+555. fliiilin; (ie-

briider Jiorntraeger, 1923.) i8s.*

Sieberg, August, (leologische, phy.sikali.schc und
angewandte lucllK'bcnkundc. (Jena : G. F'ischer, 1923.)
(•rundzahl : i8 marks.

Geography: Travel

Babinger, F. Hans Dernschwam's Tagcbuch einer
Reise nach Konstantinopel und Kleinasien, 1553-55.
Nach der Urschrift im F'ugger-Archiv. 8vo. Pp. xxxvi
+ 314. (Ix;ipzig : Duncker und Humblot, 1923.)
Bacon's Popular Atlas of the World: with Index.

Cr. folio. Pp. 31. (London : G. W. Bacon and Co., Ltd.,

1923.) 7s. bd. net.

Baring-Gould, Sabine. A Book of Cornwall. Fourth
edition. Cr. 8vo. Pp. 349. (London : Methuen and
Co., Ltd., 1923.) 7s. 6d. net.

Bartholomew, John, Edited by. Harrap's New
World Atlas in Contouring Colouring : for Junior Classes.
Cr. 4to. Pp. 32 + 12. (London and Sydney: G. C.
Ilarrap and Co., Ltd., 1923.) is.*

Barton, W. J., and Bunting, W. L. The Preparatory
Geography. Koy. 8vo. Exercise books. Term i. Pp.24.
Sd. net. Term 2. Pp. 24. 8d. net. Term 3. Pp. 26.
8d. net. Terms 4-5 (together). Pp. 38. lod. net. Terms
6-7 (together

]|^.
Pp. 40. lod. net. Terms 8-9 (together).

P]). 34. lod. net. (l^ndon: Oxford University Press, 1923.)
Bergmann, Henri. LTtaUe. (Les £tats contem-

porains.) 8vo. Pp. 184. (Paris: F. Kieder et Cie, 1923.)
Bridge, R. S. The Geography of Commerce and

Industry. (New Teaching Series.) Cr. 8vo. Pp. viii+264.
(London : Hodder and Stoughton, Ltd., 1923.) 4s. 6d. net.
Collins, Dale. Sea Tracks of the Speejacks round the

World. Med. 8vo. Pp. x + 286. (London: W. Heine-
mann, Ltd., 1923.) 21s. net.
Detzner, H. Im I^nde des Dju-Dju. Pp. 388.

(lierlin : A. Scherl, 1923.)
Donaldson, M. E. M. Wanderings in the Western

Highlands and Islands : recounting Highland and Clan
History, Traditions, Ecclesiology, Archaeology, Komance,
Literature, Humour, F"olk-Lore. Second edition, revised.
Med. 8vo. Pp.513. (Paisley: A. Gardner, 1923.) 155.net.

Dutt, W. A. A Guide to the Norfolk Broads. Being
Part I of " Norfolk Broads." With a chapter by Arthur
Patterson. Demy 8vo. Pp. 218. (London : Methuen
and Co., Ltd., 1923.) 6s. net.
Evans, Capt. Edward R. G. R. South with Scott.

Cr. 8vo. Pp. xiv + 284. (London and Glasgow : W.
Colhns Sons and Co., Ltd., 1923.) 2s. 6d. net.

Fea, Allan. Where Traditions Linger : Rambles
through Remote England. Demy 8vo. Pp. 315. (Ia)n-
don : Eveleigh Nash and Grayson, Ltd., 1923.) 12s. 6d. net.

Eraser, Sir Hugh. Amid the High Hills : a Record
of Sport and Natural History in Scotland. Sq. Demy 8vo.
Pp. 239+32 plates. (London: A. and C. Black, Ltd.,
1923.) 185. net.

Frobenius, L. Das unbekannte Afrika. 4to. Pp.
xii + 185. (Munchen : C. H. Beck, 1923.) 125,000 marks.

Giles, H. A., Re-translated by. The Travels of Fa-
hsien (399-4M a.d.), or Record of the Buddhistic King-
doms. Fcap. 8vo. Pp. xvi + 96. (Cambridge : At the
University Press, 1923.) 5s. net.*

Domv

M'"
120

Hahnsteln.C.v. T

(l)rcs<li-n : J»«Mit.sihf I

Harper, Charles (>., .<>. . Uvi ..t.^-r, , .J . (..

and till- St-a ; Wild Life an«l Stencry in Su:
and Kent. Meil. 8vo. Pp. xii t 238. (Ixtu

Palmer, 1923.) 15J. net.

Johnston's World-Wide Atlas. Eleventh editi.

Koy. 8vo. I'p. 112. (Edinburgh and I^nd<'!
A. K. Johnston, Ltd.. 1923.) 215. net.

Klotz, P. Vom .\il zum Kap. 8vo. I'

(Freiburg i. Br. : Herder und Co.. 1923.) !'

Lee, J. Fitzgerald. ImjKTial .MiUtar>' „.,.._,.
Third edition. Demy 8vo. Pp. xiv +272. {\jundon:
W. Clowes and Sons, Ltd., 1923.) 125. Od. net.
Lucas, E. V. A Wanderer in Holland. £i^')

edition, revised. Cr. 8vo. I'p. xv + 315. (I.'

Methuen and Co., Ltd , 1923.) 105. bd. net.

Lucas, E. V. A Wanderer in lx>ndon. Twenty-third
edition, revised. Cr. 8vo, Pp. xiv + 290. (I^ndon

:

Methuen and Co., Ltd., 1923.) 105. <>d. net.
McClintock, Walter. Old Indian Trails.

8vo. Pp. xii +336. (London : Constable and €<>

1923.) 215. net.

McKay, Herbert. The Oxford Picture Gcog;
Cr. 8vo. Text-lx)ok 1 : Mountains. Pp. 12a.
lk)ok. I*p. 40. Text-book 2 : Rivers. Pp. 1 20. i

Book. Pp. 40. Text-book 3 : The Coast. Pp.
Pupil's Book. Pp. 40. (I^ondon : Oxford University
Press, 1923.) Text-books, 2s. 6rf. net each ; Pupils' lVx>ks,
Paper, 6d. net each ; Limp Cloth, Sd. net each.
McKlshnie, Archie P. Openway. Cr. 8vo. Pp. 233.

(London : Hodder and Stoughton, Ltd., 1923.) 6s. net.

Martin, Carl. Landeskunde von Chile. Zweitc ver-
mehrte und verbesserte Auflage. Roy. 8vo. Pp. xxix
+ 786. (Hamburg: L. Friederichsen und Co., 1923.)
Grundzahl : 30 marks.
Moncrielf, A. R. Hope, Edited by. Black's Guide

to London and its Environs. Twentieth edition. Fcap.
8vo. Pp. 158. (London : A. and C. Black, Ltd., 1923.)
2S. net.

Muirhead, Findlay, Edited by. Switzerland : vs-ith

Chanionix and the Italian I^kes. (The Blue Guides.)
Fcap. 8vo. Pp. Iviii + 512 + 78 maps and plans. (I>ondon:
Macmillan and Co., Ltd. ; Paris : Hachette et Cie, 1923.)
15s. net.

Outram, Sir James. In the Heart of the Canadian
Rockies. New impression. Demy 8vo. Pp. xiii+466.
(New York : The Macmillan Co. ; London : Macmillan
and Co., Ltd., 1923.) i6s. net.

Parkinson, T. W. F. America. (" Reason Why "

Geography.) Pott 4to. Pp. 255+6 plates + 8 maps.
(London and Glasgow : W. Colhns Sons and Co., Ltd.,

1923) 35.

Philip, George, Edited by. Philips' Modem School
Commercial Atlas : a series of ^2 coloured plates, contain-
ing 69 Maps and 92 Diagrams. Forming a Companion
Volume to Philips' Modem School Atlas of Comparative
Geography. (Phihps' Comparative Series.) Demy 4to.

Pp. xvi +32. (London : G. Phihp and Son, Ltd. ; Liver-
pool : Phihp, Son and Nephew, Ltd., 1923.) 35. 6d. net.

Philip, George, Edited by. Phihps' Modem School
Atlas of Physical, Political and Commercial Geography :

a series of 112 coloured plates, containing 303 Ma:
Diagrams, with explanatory notes and index. Con
in one volume Philips' Modern School Atlas of Compc. .. ... . ^

Geography and Phihps' Modern School Commercial Atlas.

Demy 4to. Pp. viii +80 + 24 +xvi +32. (London: G.
Philip and Son, Ltd. ; Liverpool : Philip, Son and Nephew,
Ltd., 1923.) 7s. td. net.

Rawlinson, A. Adventures in the Near East, 1918-
1922. Med. 8vo. Pp. 397. (London : A. Melrose, Ltd.,

1923.) 255. net.

Ross, C. Der Weg njich Osten : Reise durch Russ!

Ukraine, Transkaukasien, Persien, Buchara und Turkes
8vo. Pp. 310. (Leipzig : F. A. Brockhaus, 1921

1

I

12,000 marks.
Schmidt, H.

8vo. I^. 159.

900 marks.
Seraphim, H.

durch Russlajad.

W. Durch Tropenglut und Wi
(Minden i. W. : W. Kohler,

1923.) 18,000 marks.

Die landliche Besiedlung Westsibirid
8vo. Pp. XV +204. (Jena: G. FL
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Sewell, E. H, D. The Log of a Sportsman. Med. 8vo.
Pp.247. (London: T. Fisher Unwin, Ltd., 1923.) 15s.net.

Snell, F. J. A Book of Exmoor. Second edition.

Cr. 8vo. Pp. 350. (London : Methuen and Co., Ltd.,

1923.) 6s. net.

Steeple, E. W., Barlow, G., and Macrobert, H.,
Edited by. Island of Skye. (The Scottish Mountaineer-
ing Club Guide, Vol. 3, Section A.) Med. 8vo. Pp. 126.

(ICdinburgh : Douglas and Foulis, 1923.) los. net.

Stefansson, Vilhjalmur. Hunters of the Great North.
Ex. Cr. 8vo. Pp. 288+16 plates + 2 maps. (London,
Calcutta and Sydney : G. G. Harrap and Co., Ltd., 1923.)
7s. (id. net.*

Stigand, Major C. H. Equatoria : the Lado Enclave.
Demy 8vo. Pp. Iv + 253. (London, Bombay and Sydney :

Constable and Co., Ltd., 1923.) 21s. net.*

Stuart, E.J. A Land of Opportunities : being an
.\ccount of the Author's recent Expedition to explore the
Xorthern Territories of Australia. Med. Svo. Pp. xiv +
144. (London : J. Lane, Ltd., 1923.) los. dd. net.

Unstead , J . F . World Geography and World Problems.
(Citizen of the World Geographies.) Cr. 8vo. Pp. viii

4-280. (London: Sidgwick and Jackson, Ltd., 1923.)
4s. net.

Waldo, Fullerton. Down the Mackenzie, Through the
Great Lone Land. Ex. Cr. 8vo. Pp. xiii +251 +31 plates.

(New York : The Macmillan Co. ; London : Macmillan
and Co., Ltd., 1923.) 14s. net.

Welpton, W. P. The Teaching of Geography. Cr.

8vo. Pp. xii + 159. (London : University Tutorial Press,

Ltd., 1923.) 3s. bd*
Wild, Gomdr. Frank. Shackleton's Last Voyage :

the Story of the Quest. From the Official Journal and
Private Diary kept by A. H. Mackhn. Med. 8vo. Pp.
xvi +372 + 100 plates. (London, New York, Toronto and
Melbourne : Cassell and Co., Ltd., 1923.) 30s. net.*

General Biology : Natural History

Ash, Edward G. British Spiders : their Lives, Loves,
and Tragedies. (Nature Lovers' Library, Vol. 19.)

Demy i6mo. Pp. 144. (London : R. Holden and Co.,

Ltd., 1923.) IS. net.

Ash, Edward G. Pond Life : a Story of a Strange
World. (Nature Trovers' IJbrary, Vol. 20.) Demy i6mo.
Pp. iCo. (I^ondon : R. Holden and Co., Ltd., 1923.)
IS. net.

Batten, H. Mortimer, Edited by. Tracks of British

lairds. Life size, printed on cloth. 20 in. x 30 in. (Edin-
burgh and London : W. and A. K. Johnston, Ltd., 1923.)
4s. net.*
Grabtree, J. H. Wonders of the Sea-Shore. (Nature's

Wonders' Series.) Cr. Svo. Pp. 90 + 10 plates. (I^ondon :

The Epworth Press, 1923.) is. 6d. net.*

Ehrenberg, Rudolf. Theorctische Biologic vom Stand-
punkt dor Irrevcrsibilitat dcs elementaren Lcbensvor-
ganges. Roy. Svo. Pp. vi+34S. (Berlin: J. Springer,

1923.) Ss. 4<i.*

Elms, E. F. M. Our Migrant Birds and How to Know
Them. (How to Know Them Series.) New edition.

Gl. Svo. Pp. 126. (London : Thornton Butterworth,
Ltd., 1923.) .\s. net.

Elms, E. F. M. Our Resident Birds and How to

Know Them. (How to Know Them Scries.) New edition.

Gl. Svo. Pp.126. (London : Thornton Butterworth, Ltd.,

1923.) 4s. net.

Finn, Frank. Familiar London Birds. Cr. Svo. Pp.

viii + 160. (London : Hutchinson and Co., 1923.) 4s. 6d. net.

Friend, Hilderic. British Earthworms and How to

Identify Them. (How to Identify Series, No. iS.) Fcap.

Svo. Pp. 64. (Umdon : The Epworth Press, 1923)
IS. Gd. net.*
Johnson, Stanley G. Butterflies and Moths and How

to Know Them. (Nature Lovers' Library, Vol. 18.)

Demy i6mo. Pp. 12S. (London: R. Holden and Co.,

Ltd., 1923.) IS. net.

MacLeod, Alice. Pigeon Raising. (Outing Hand-
books.) Gl. Svo. Pp. 113. (New York: The Mac-
millan Co. ; Ixjndon : Macmillan and Co., Ltd., 1923)
4s. Gd. net.

Marchant, Sir James, Arranged by. The Claims of

the Coming Generation : a Consideration by Various
Writers. Cr. Svo. Pp. v + 175. (London: Kegan Paul
and Co., Ltd. ; New York : E. P. Dutton and Co., 1923.)
6s. Gd. net.*
Maurice, Gol. G. T. K. Observations and Reflections

on Wild Creatures. Demy Svo. Pp. 2S4. (London :

Drane's, 1923.) 7s. Gd. net.

Meisenheimer, Johannes. Die Vererbungslehre in

gemeinverstandlicher Darstellung ihres Inhalts. (Jena :

G. Fischer, 1923.) Grundzahl : 3.50 marks.
Menzies, W. J. M., jun. Salmon Investigations in

Scotland, 1921. 4 : Summary of Results. (Fishery

Board for Scotland : Salmon Fisheries, 1921, No. 4.)

Roy. Svo. Pp. iS. (Edinburgh and London : H.M.
Stationery Office, 1923.) is. Gd. net.*

Mitchell, P. Ghalmers, Edited by. The Pageant of

Nature : British Wild Life and its Wonders. Sup. Roy.
Svo. Part II. Pp. 721-792. Part 12. Pp. 793-S64.

Part 13. Pp. 865-92S. Part 14. Pp. 929-992. (London:
Cassell and Co., Ltd., 1923.) is. ^d. net each part.*

Perrier, R6my. La Faune de France illustree.

Roy. Svo. Tome 3 : Myriapodes, insectes inferieurs.

Pp. xi + 153. (Paris: Ch. Delagrave, 1923.)

Ouiroga, Horacio. South American Jungle Tales.

Authorised translation from the Spanish (Cuentos de la

Selva) by Arthur Livingston. Ex. Cr. Svo. Pp. v + i66
-1-4 plates. (London : Methuen and Co., Ltd., 1923.)
6s. net.

Roux, Wilhelm, Herausgegeben von. Vortrage und
Aufsatze iiber Entwicklungsmechanik der Organismen.
Svo. Heft 32 : Formen und Krafte in der lebendigen

Natur, von Martin Heidenhain. Beitrag 7 zur syntheti-

schen Morphologie. Pp. vi + 136. (Berlin: J. Springer,

1923.) Grundzahl : 5.6 marks.
St. Mars, F. The Trail of the Wild. Cr. Svo. Pp.

216. (London : Nisbet and Co., 1923.) 2s. Gd. net.

Schulte - Vaerting, Hermann. Die soziologische

Abstammungslehre. Ex. Cr. Svo. Pp. 136. (Leipzig :

G. Thieme, 1923.) is. 9^.*

Schulze, Paul, Herausgegeben von. Biologic der

Tiere Deutschlands. Ex. Cr. Svo. Lief. 2. Pp. 28 + 10

+ 17. -jd. Lief. 3. Pp. 29-97. IS. 4d. Lief. 4. Pp.

37+39. IS. 8d. Lief. 5. Pp. 12+40. gd. Lief. 6.

Pp. 64. IS. 2d. (Berlin : Gebruder Borntracger, 1923.)*

Seton, Ernest Thompson. The Biography of a

Grizzly. Pott 4to. Pp. 167. (London : Hodder and
Stoughton, Ltd., 1923.) 7s. Gd. net.

Seton, Ernest Thompson. Bannertail : the Story

of a Gray Scjuirrel. Pott 4to. Pp. 230. (I^ndon :

Hodder and Stoughton, Ltd., 1923) 8s. Gd. net.

Thomson, J. Arthur. The New Natural History :

being the Twenty-fifth Robert lioyle Ixjcture delivered

before the Junior Scientific Club of the University of

Ox*Drdon6th June 1923. Demy Svo. Pp. 19- (Ix)ndon :

Oxford University Press. 1923) i^- net.*

Botany: Horticulture: Forestry

Beccari, Odoardo. Asiatic Palms—Lepidocaryeae.

Supplement to Part i : The Species of Calamus. (.Annals

of the Royal Botanic Gardens, Calcutta: \ ol 11, Ap-

pendix.) Imp. 4to. Pp. vi + i42+x+S3 plato.s, --i in.

X 14 in. (Calcutta: Bengal Secretariat Press, 1913-14.)

Text, 4.12 rupees (7s.) ; Plates, 23.8 rupees (355).*

Britton, N. L., and Wilson, Percy. Scientific Survey

of Porto Rico and the Virgin Islands. Med. Svo. Vol. 5.

Part I : Botany of Porto Rico and the Virgin Islands.

Preface, by N. L. liritton. Descriptive Flora—Sjwrma-

tophyta (part), by N. L. Britton and Percy Wilson.

Pp. 15S. (New York : Academy of Sciences, I923.)*

Daglish, E. Fitch. Our Wild Flowers and How to

Know Them. (How to Know Them Series.) New edition.

Gl. Svo. Pp. 127. (London : Thornton Butterworth, Ltd.,

1923.) 4s. net.

Department of Scientific and Industrial Research :

Food Investigation Board. vSpccial Report No. 12 :

Brown Heart—a Functional Disease of Apples and Pears.

By Franklin Kidd and Cyril West. Roy. Svo. Pp.

ix+54 + 19 plates. (London: H.M. Stationery Office,

1923.) 4s. Gd. net.*
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Depui I ' r Scientific and Industrial Research :

I''oo<l I ii U<iaril SjH't ial Ki-jKirt No 17:
Moultl (..wv>..,. .,|.on CoUI-Slort! Meat. Uy I-". T. Hr<Kjk»

and C. (i. Hunsfonl. Roy. 8vo. I*i>- iv 4 6 + 1 13-142.

(l^)n(lon : H.M. Stationery Office, n^aj.) i*. bd. net.*

Goebel, K. Organographie dcr I'fianzcn, insbesondcrc
der Archcgoniaten und SamcnpHanrfti Zw»'itf>, nm-
gearlM-itcte Auflage. Teil 3 : S : I

dcr SamtMiprtanzen. Heft 3 : Di>

pflanzoii. (Jena : (1. iMsrher, 102.V; ' .. ..i,..A.i,.. ^....li.^.,.

Hamblln, Stephen F. List of Plant Types for I^nd-
scajH' I'lanting : the Afaterials of Planting for Ornament
listed according to their Various Uses. Cr. .jto. Pp.
xiv + 163. (Cambridge, Mass. : Harvard University Press;

I^ndon .-Oxford University Press, 1923.) 2i.v. net.

Hampden, Mary. lUitb (>ardening. (Home Garden
lkK)ks.) .New edition. Sq. 8vo. I*p. 221. (Ix)ndon :

Thornton Hutterworth, Ltd., 1923.) 65. net.

Hampden, Mary. Hose Gardening. (Home Garden
ikx>ks.) New edition. Sq. 8vo. Pp. 231. (I^ndon :

Thornton Butterworth, Ltd., 1923.) 65. net.

Hampden, Mary. Town Gardening. (Home Garden
IJooks.) New edition. Sq. 8vo. Pp. 160. (London :

Thornton Mutterworth, I-td., 1923.) 65. net.

Hornibrook, Murray. Dwarf and Slow-growing
Conifers. Cr. 8vo. Pp. x -1-195. ( I-ondon : Country
Life, 1923.) I OS. bd. net.

Irving, Walter, and Malby, Reginald A. Saxifrages
or I'tockfoils. Demy 8vo. Pp. 158. (IxtnAon : The
Swarthmore f*ress, 1923.) 65. net.

Macself, A. J. Delphiniums, and How to Excel with
Them. Cr.Svo. Pp.31. (London: Country Life, 1923.) 9rf.net.

Macself, A. J. Hardy Perennials. (Home Garden
Hooks.) New edition. Sq. 8vo. Pp. 219. (London :

Thornton Butterworth, Ltd., 1923.) 6s. net.

Morstatt, H. Einfiihrung in die Pflanzenpathologie :

ein Ixhrbuch fiir Land- und Forstwirke, Gartner und
Biologen. (Sammlung Borntraeger, Band 1.) Demy
8vo. Pp. viii-hi59. (Berlin: Gebriider Borntraeger,

19^3) 3s*
Paulsen, Ove. De vigtigste Plantegruppcr. 8vo.

Pp. xiv -I- 169. (Kj0benhavn, Kristiania, London, Berlin :

Gyldendalske Boghandel, 1923.)
Potoni6, Henry. Taschenatlas zur Flora von Nord-

und Mitteldeutschland. t)berarbeitet von Robert Potonid.
Siebente Auflage. (Jena : G. Fischer, 1923.) Grund-
zahl : 5 marks.
Read, D. H. Moutray. One Garden : the Intimate

Chronicle of its Making. Demy 8vo. Pp. xii -1-315.

(London : Williams and Norgate, 1923.) 12s. 6d. net.
Robson, Forster. Our Wayside Trees and How to

Know Them, (How to Know Them Series.) New edition.
Gl. 8vo. Pp. 125. (London: Thornton Butterworth, Ltd.,

1923.) 4s. net.

Singleton, Esther. The Shakespeare Garden. Demy
8vo. Pp. xxii + 360. (London: Methuen and Co., Ltd.,

1923.) I2S. 6d. net.

Stapf, O., Edited by. Curtis's Botanical Magazine.
Roy. 8vo. Vol. 148. Part 4. Plates 8968-8977 and
text. (London: H. F. and G. Witherby, 1923.) 17s.6d.net.*
Tubeuf, Karl v. Monographic der Mistel. 8vo. Pp.

xii -1-832 -h 35 Tafeln. (Munchen und Berhn : R. Olden-
bourg, 1923.)
Woolley, R. V. Gififard. Roses, and How to Excel

with Them. Demy 8vo. Pp. 119. (London : Country
Life, 1923.) 2s. 6d. net.

Yapp, R. H. Botany : a Junior Book for Schools.
Cr. 8vo. Pp. xi -1- 199. (Cambridge : At the University
Press, 1923.) 3s. Od.*

Zoolosry

Borradalle, L. A. Elementary Zoology for Medical
Students. (Oxford Medical Publications.) Cr. 8vo. Pp.
viii + 378. (London : H. Frowde aiid Hodder and
Stoughton, 1923.) los. 6d. net.*

Borradaile, L. A. A Manual of Elementary Zoology.
(Oxford Medical Publications.) Fourth edition. Cr. 8vo.
Pp. xvi -f 671 -1-15 plates. (London: H. Frowde and
Hodder and Stoughton, 1923.) i8s. net.*

Dahl, Friedrlch.
geographic. Zweitcr,

n ciner okologischci
leil. (Jena : C. I

Agriculture

lliticr, Henri, ct Hitler. Joseph. I<

a< tiicls dc ragrirulturc. (I«a i<f-nais.<i.-in< « .ci

8v«). Pj) 155. (Pari.H : Libr. I'ayot, 1923 j

Hubbard, W. Hustace. Cotton and the (

Market l-'x. Cr. 8vo, l*p. xii + 503. fI,<iii<!>M

Apj)lcton and Co., 1923.) i6s. net.

International Institute of Agricultui. .

Products and Vegetable Oils : I*ro<iuctioa and
Sup. Roy. 8vo. Pp. xxxiv +,sii, (Rome: Intern.
Institute of Agriculture, 1923.)
Johnston, A. B. The Agricultural Tragedy : or Ai f

and ,\( tors. Demy 8vo. I*p. xii + 34. (I>ondon : Simpkin
Marshall and Co., Ltd., 1923.) is. net.*
Kdnig, J. Die Untersuchung landwirtschaftlirh und

landwirtschaftlich-gewerblich wichtiger Stofle. Ffinfte,
neuljearlxiitete Auflage. Roy. 8vo. Band i: Die Unter-
suchung landwirtschaftlich - wichtiger Stoffe. I*p. 965.
(Berlin: P. Parcy, 1923) Grundzahl : 28 marks.
Ministry of Agriculture and Fisheries. Miscel-

laneous Publications No. 39 : Rejwrt on the Occurrence
of Insect Pests on Crops in England and Wales for the
Years 1920-21. Roy. 8vo. Pp. 40. (London H M.
Stationery Office, 1923.) 2s. 6d. net.*

Pellett, Frank C. Productive Ifee-keeping : McKlcm
Methods of Production and Marketing of Honey. (Lippin-
cott's Farm Manuals.) Third edition, revised. Med. ovo.
Pp. xiv + 302. (Philadelphia and London : J. B. Uppin-
cott Co., 1923.) los. bd. net.

Rowlands, M. J. Open-Air Pig Breeding : Scientific
and Practical. Cr. 8vo. Pp. xiv +233. (London : Vinton
and Co., 1923.) 7s. bd. net.

Saunders, C. B. Methods of Seed Analysis. Sup.
Roy. 8vo. Pp. 15. (Cambridge : National Institute of
Agricultural Botany, 1923.) is.

Smith, William' W. The Pig Book for Boys and Girls.

With an Introduction and Chapter on Special Instructions
for Pig Club Leaders and Appendix, by Frederick M.
Shankhn. Cr. 8vo. Pp.171. (Philadelphia and London:
J. B. Lippincott Co., 1923.) 5s. net.

Todd, John A. The World's Cotton Crops. Reprint.
Large Cr. 8vo. Pp. 475. (London : A. and C. Black.
Ltd., 1923.) I2S. bd. net.

Anatomy : Physiolojfy

Amar, Jules. Le Moteur humain et Ics ba.ses .scicn-

tifiques du travail professionnel. 2^ edition, revue et
augmentee. Cr. 8vo. Pp. xvi -1^690. (Paris: Libr.

Dunod, 1923.) 45 francs.

Czapek, F., Gildemeister, M., Godlewski, E.,
Neuberg, C, und Pamas, J., Herausgegeben von.
Monographien aus dem Gesamtgebiet der Physiologic der
Pflanzen und der Tiere. 8vo. Band 1 : Die Was.ser-
stoflionen-Konzentration, von Leonor MichacUs. Teil i

:

Die theoretischen Grundlagen : ihre Bedeutung fur die
Biologic und die Methoden ihrer Messung. Zweite,
voUig umgearbeitete Auflage. Pp. xii -1-262. (Berhn:

J. Springer, 1923.) Grundzahl : 9 marks.
Feulgen, R. Chemic und Physiologic der Nukleinstoffe

nebst Einfiihrung in die Chemie dcr Purinkorper. Mit
einem Sonderkapitel die Pathologic der Purinstoff-
wechsels, von Frieda Fculgen-Brauns. (Die Biochemie
in Einzeldarstellungen, Nr. 5.) Med. 8vo. Pp. xii -1-432.

(Berlin : Gebriider i3omtraeger, 1923.) i8s.*

Halliburton, W. D. Handbook of Physiology. Ne\'.

and sixteenth edition. Roy. 8vo. Pp. xx -1-968. (London:

J. Murray, 1923.) 21s. net.

Johnstone, Mary A. Physiology for Girls. Fcap.
8vo. Pp. 286. (London and Glasgow : Blackie and Co .

Ltd., 1923.) 3s. net.

. Jolly, J. Traits technique d 'hematologic, morphologic,
histogen^se, histophysiologic, histopathologic. 2 vol.<

Pp. 1 130. (Paris : A. Maloine ct fils, 1923.) 70 francs.
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Kries, Johannes v. Allgemeine Sinnesphysiologie.

Sup. Roy. 8vo. Pp. x + 299. (Leipzig : F. C. W. Vogel,

:a,. 19^3-)
Mottrani,V^H. A Manual of Histology. Demy 8vo.

Pp. ix + 294. (London: Methuen and Co., Ltd., 1923.)
14s. net.*
Oppenheimer, Carl, Herausgegeben von. Handbuch

dor Biochemie des Menschen und der Tiere. Zweite
Auflage. Lieferung 2 (Bg. i-io) des 4 Bandes. Grund-
zahl : 6 marks. Lieferung 3 (Bg. 1-7) des 2 Bandes.
Grundzahl : 4.20 marks. (Jena : G. Fischer, 1923.)

Petersen, William F. Protein-Therapie und un-
spezifische Leistungssteigerung. tJbersetzt von Luise
Bohme. Mit einer Einfiihrung und Erganzungen von
Wolfgang Weichardt. 8vo. Pp. viii+307. (Berlin: J.

Springer, 1923.) Grundzahl : 10 marks.
Romieu, Marc. Recherches histophysiologiques sur

!e sang et sur le corps cardiaque des Annelides Polychetes.

(Archives de Morphologie generale et experimentale.

No. 17.) Roy. 8vo. Pp. 340 + 7 planches. (Paris: G.

Doin, 1923.) 30 francs.

Roussy, Gustave, and Bertrand, Ivan. Lessons in

Pathological Histology. Translated from the second
l-'rench edition by Joseph McFarland. Imp. i6mo. Pp.

278. (London, Bombay and Sydney : Constable and Co.,

Ltd., 1923.) i6s. net.*

Stempell, Walter, und Koch, Albert. Elemente der
iierphysiologie : ein Hilfsbuch fiir Vorlesungen und Prak-
tische tjbungen an Universitaten und hoheren Schulen,
sowie zum Selbststudium fiir Zoologen und Mediziner.
Zweite, neubearbeitete und erweiterte Auflage. (Berlin :

J. Springer, 1923.) Grundzahl : 20 marks.
Taylor, Clara M. The Discovery of the Nature of

the Air, and of its Changes during Breathing. (Classics

of Scientific Method.) Cr. 8vo. Pp. ix + 84 4-8 plates.

(London : G. Bell and Sons, Ltd., 1923.) 15. td. net.*
Wilson, R. McNair. How Our Bodies are made.

(Oxford ]\Iedical Publications.) Cr. 8vo. Pp. viiJ4-246.
(I.oiiiloii : FI. F"rowde and Hodder and Stoughton, 1923.)
5,v. net.

Anthropology : Archaeology
Allen, Thomas G. A Handbook of tlu' Egyptian

Colk'Ction. (Publislied for the Art Institute of Chicago.)
Roy. 8vo. IV- ••'^ 173- (Chicago: I 'niversity of Chicago
Press ; London ; Cambridge University Press, 1923.)
1 .30 dollars.

An Ignorant Student. Origins in Place Names.
l)cniy8vo. Part 3 : Cirowtli. Pp.13. (London: Privately
l)rint<'d at the Chiswick I'ress, 1923.)*

Beerski, P. Jeannerat de. Angkor : Ruins in Cam-
l)0(li:i. .Med. 8vo. Pp. 304. (London : Grant Richards,
1.1(1,, i')i3.) i8s. net.

Hudge, Sir E. A. Wallis. First Steps in Egyptian :

,1 i iook f(n" HegiiiiHTs. Sctoiid iiiiiiicssion. Demy 8vo.
I'p. -i^T. (London: Kegan Paul and Co., Ltd., t<)23.)

10, („/. net.

JUiren, E. Douglas Van. Archaic Fictih; Kt\ ctincnts
in Sii i!\" and \r.-iLMi,'i ( ii-.i'i ia . Sup. K'ow S\-(). |'|>. x.\ i

I'l^- lo I'lati.-.. iLoinloii : |. .\1 iiri.iv, Io.;^) i\s. net.

Gowley, A., Indited with Iraiishitioii ,iiid notes by.
.\ianiai> l'ap\ii of tin- I'iftli ((•nlni_\', v..c. W(\i\. 8vo.
I'p, xx.\.ii : ii'i. f().\for(!: Clarendon i 'less ; London:
Oxford l;iii\ ( I ~>il \ I'nss, \'}i^.) 215. net.

Gadd, CL ,1., Lditrd wmIi Transliteration. 'I'lanslatiou,

Note I 111' l-ail of Xinrxch : tlir \.'ul\ 1 "i.

coveii aii.in ( liioiu'l'- No m m<>i jm ihr L.-iti ii

Museum. 1 r |to. Lj).

Museum, 1 o- v ) l
v (»/.

Gasken, (L A. .\ L: -,, ,„,,,,,,,.;,

of all Siriiitiiii , a\\>\ . i'p. ,S|.|.

(London : ( '>. .Mien and i

i .: ml ''-

Gaskell, George A. I ii

shfidowing a new Srriptnic 1

( \i-\\ras11c-npon'r\ii'' :
I Lid. iw--.;'

Johnson, H. J. I . 'ic I all ( r

- \ ' . Lp 1
'.- (( )\l<a<l : i . I

.Ml h I' . 11, :

Luiie, r.l.-CoL W. M. L.al.vlom.an l'^

I'l'. •vM
. ;

,". lLon,l.a, I Mnii
,

.

Nahas, Bi.shara.
Cr. 8V0. 1 'p- .Ml' '.:;::

Library Sersice, i')23.) 1.50 doUara.

Oesterley, W. O. E. The Sacred Dance : a Study in

Comparative Folklore. Cr. 8vo. Pp. x + 234. (Cam-
bridge : At the University Press, 192^.) 8s, 6rf. net.

Peet, T. Eric, and WooUey, C. Leonard. The City
of Akhenaten. Part i : Excavations of 1921 and 1922
at El-Amarneh. With chapters by Battiscombe Gunn
and P. L. O. Guy. (Thirty-eighth Memoir of the Egypt
Exploration Society. ) Roy. 4to. Pp. vii + 1 76 + 64 plates.

(London : Egypt Exploration Society, 1923.)
Petrie, Sir W. M. Flinders. Ten Years' Digging in

Egypt, 1881-1891. Cr. 8vo. Pp.192. (London: Religious
Tract Society, 1923.) 3s. net.

Willcock, W. J. The Ancient Masonic K'ing of
Peterborough, a Relic of Saxon Times : the SUuy of its

Symbolism and Association. Gl. Svo. Pp. 51. (Peter-
borough : Caster and Jelly, 1923.) 25. 6d. net.

Philosophy : Psychology

Bleuler, E. Lehrbuch der Psychiatric. Viertc .\uflage.

Svo. l^p. viii +546. (Berlin: J. Springer, 1923.) (Irund-
zahl : 15 marks.
Brown, William. Talks on Psychotherapy. Cr. 8vo.

Pp. 96. (London : University of Ix)ndon Ih-ess, 1923.)
2s. bd. net.

Bruce, J. Percy. Chu Hsi and his Masters : an
Introduction to Chu Hsi and the Sung School of Chinese
Philosophy. Cr. 8vo. Pp. xvi 4- 336. (London : Probs-
thain and Co., 1923.) 24s. net.

Chetty, D. Gopaul. New Light upon Indian Philo-
sophy ; or, Swedenborg and Saiva Siddhanta. Cr. Svo.
Pp. 254. (London : J. M. Dent and Sons, Ltd., 1923.)
3s. dd. net.

Dawbarn, C. Y. G. AppUed Philosophy. Cr. Svo.
Pp. xvii+331. (London: Longmans, Green and Co.,

1923.) 5s. net.

Ellis, Havelock. The Dance of Life. Demy Svo.
Pp. xiv + 340. (London, Bombay and Sydney : Con-
stable and Co., Ltd., 1923.) 12s. net.*

Godfrey, W. S. Philosophies of Life : a Survey and
a Speculation, including a Friendly Criticism of Mr.
McCabe's Outlook. Fcap. Svo. Pp. 3(). (London:
Watts and Co., 1923.) is. 6rf. net.

Hare, William Loftus. Mysticism of East and West :

Studies in Mystical and Moral Philosophy. Demy Svo.

Pp. 356. (London : Jonathan Ca]ic, 1023.) los. dd.

net.

Janet, Pierre. La Medecine p.s} chologique. (Biblio-

theque de philosophic scientifique. ) Pott Svo. I^. 300.

(Paris : E. Flammarion, 1923.) 7.50 francs.

Jaspers, Karl. Allgemeine Psychopatholonie fiir

Studierende, Arzte und Psychologen. Dritte, virmthrte
und verbesserte Auflage. Svo. Pp. xv+458. (I'.crlin:

J. Springer, 1923.) Grundzahl : 14 marks.
Keith, A. Berriedale. Buddhist I'hilo.sopiiy in India

andCeylon. Cr. Svo. Pp.339. (O.xford : ( l.iniidon Press
;

London: Oxford University Press, hjj 5 )
lo.s, (>,/ mt.

Kitson, Harry D. The Mind of the Bumi ,1

Psychology of Selling.' Cr. Svo. Pp. x + 211. (.\t\v

York : 'i'lu- Mai millm Co. ; London : Macmillan and
Co., Ltd., iw ;, . ; , iifl.

Laird, Donald A. An Iiit-oi.v

l'svi.'holo}4\- for .Nnrscs. S\ii. i

and Lonilim : |. lI. l.ippincott. ( ..
,

:

Lawrence, I). II. Psycho-Analysis
s( iwiiN ( 1 ,

--x < ) I 'p 128. (London

!i to Applied
(Philadelphia
\o$. (hI. net.

Ill till- Liuon-
M.ii nil Sci ker,

1 .oN\ , Bai'l)ai'.i . \

'
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Stekel, Wilhclm. Dcr T'etischismus : dargcstellt far

Arzt*- mul KriininaUiKen. Sup. Koy. 8vo. Pp. viii+6oi.

(IViiin uiul Vienna : Urban iind Schw i- ' " i'>il )

Strutton, Georfte M. Anger: iti* i .ml Moral

Significance. Cr. 8vo. I'p. x+277. ,
l.. Allen

and Unwin, Ltd.. 1923) &«• (^d. net.

Bacteriolo]i:y : Hyjciene

Adams, Henry G. domestic Sanitation and House
Drainage. (Oxford Technical Publications.) Demy 8vo.

Pp. x.v + 227. (Ix)ndon : H. Frowdo and Hodder and
Stoughton, 1923.) 105. Orf. net.

Broadhurst, Jean. How Wc Resist I Mscrase : an Intro-

duction to Immunity. Pp. 248+4 plates. (Philadelphia

an«l London : J. H. I.ippincott Co., 1923.) lox. hd. net.

Kisskalt, Karl. Praktikum dcr Hakteriologic. i-'Unfte,

umgcarbeiteto und vernichrte Auflage. Mit einem An-
hang : Vorschriften filr Vcrsuchstierzucht von Martin
Mayer. (Jena: Ci. Fischer, 1923.) (irundzahl : 3 marks.
Lucas, William P. The Health of the Kunabout

Child : the Journey from his Mother's I^p to the School
Gate. Cr. 8vo. Pp. x + 229. (New York : The Mac-
millan Co. ; London : Macmillan and Co., Ltd., 1923.)
8s. net.

Mattick, A. T. R. The Production of Clean Milk.

Demy 8vo. V^. 53. (London : The Dairyman, Ltd.,

1923.) i.v. net.*

Parkes, Louis G., and Kenwood, Henry R. Hygiene
and Public Health. (L/jwis's Practical Series.) Seventh
edition. Demy 8vo. Pp. xi+783. (London: H. K.
Lewis and Co., Ltd., 1923.) 20s. net.

Piatt, Kate. The Home and Health in India and the
Tropical Colonies. Cr. 8vo. Pp. 216. (London : Bail-

liere, Tindall and Cox, 1923.) 5s. net.

Schottmiiller, Hugo. Leitfaden fiir die klinisch-

bakteriologischen Kulturmethoden. Pp. 96. (Berlin und
Wien : Urban und Schwarzenberg, 1923.)

Stitt, E. R. I'ractical Bacteriology, Blood Work and
Animal Parasitology : including Bacteriological Keys,
Zoological Tables, and Explanatory Clinical Notes.
Seventh edition, revised and enlarged. Cr. 8vo. Pp. 781.
(London : H. K. Lewis and Co., Ltd., 1923.) 21s. net.

Vaughan, Victor G. Epidemiology and Public Health.

3 vols. Roy. 8vo. (London : H. Kimpton, 1923.) 45s.

lut r.u h vol.

Medicine : Surgery

Barnes, Harry A. The Tonsils : Faucial, Lingual,
and Pharyngeal ; with some account of the Posterior
and Lateral Pharyngeal Nodules. Second edition, revised
and enlarged. Koy. 8vo. Pp. 217. (London : H.
Kimpton, 1923.) 25s.

Bell, Robert. The Conquest of Cancer : Golden Shafts
from the Glowing Orb of Truth. Cr. 8vo. Pp. xiii + 182.
(London: C't. Bell and Sons, Ltd., 1923.) 3s. bd. net.
Galmette, Albert. Tubercle Bacillus Infection and

Tuberculosis in Man and Animals. Authorised transla-
tion by Willard B. Soper and George H. Smith. Pp. 689.
(Baltimore, Md. : Williams and Wilkins Co., 1923.)
Ghoyce, G. G., Edited by. A System of Surgery.

Second edition. In 3 vols. Med. 8vo. Vol. i. Pp.
xxiii + 1013. Vol.2. Pp. XV + 1057. Vol. 3. Pp. xvi +
1

1 76. (London : Cassell and Co., Ltd., 1923.) 1205. net.
Forsdike, Sidney. The Effects of Radium upon

Living Tissues : with Special Reference to its Use in the
Treatment of MaUgnant Disease. (Jacksonian Essay.)
Demy 8vo. Pp. 72+9 plates. (London: H. K. Lewis
and Co., Ltd., 1923.) 5s. net.*
Frumsan, Jean. Rejuvenation : the Duty, the

Possibility, and the Means of Regaining Youth. Sixth
edition. Translated from the French by Elaine A. Wood.
Cr. 8vo. Pp. viii + 138. (London: J. Bale, Sons and
Danielsson, Ltd., 1923.) 7s. bd. net.
Hehlr, Maj.-Gen. Sir Patrick. The Medical Pro-

fession in India. (Oxford Medical Publications.) Demy
8vo. Pp. 148. (London : H. Frowde and Hodder and
Stoughton, 1923.) 7s. bd. net.

History of the Great War : Based < :

mcnts Mfdital Serviics : Pathology. 1

Gen. Sir W. G. .M;*"'- •-•• >'> ' -n Sir V. . ., ;..,.,....,..

and Col. S. 1

.

8vo, I'p. xn + 6o<

(Ix>ndon : H.M. :^ til) 21s. net.*
Llewelyn, LI. J. La' Goull«. Traduit de 1

.

par A. Fran^on. Avec un chanitre »ur lc« aft<

oculaires chez Ics gouttcux, par W. M. Beaumont. Mu
8vo. I*p. 65042 planches. (Paris: F. Alcan, 1923
45 francs.

Lockhart-Mummery, P. IHscases of the Kectui
and Colon, and their Surgical Treatment Dcmv m\.

Pp. 882. (London: liailli^e. TindaU .

255. net.

Lyon, B. B. Vincent. Non-Surgical Dianiagc
(iall Tract. Med. 8vo. 1*1). xvii + 640 + 10 plates,
dclphia and New York : lx;a and Febiger, 1923.)
Mackenzie, Sir James. Angina Pectoris. (Oxfoi

Medical i'ublications.) Cr. 4to. I'p. 270+3 plat<

(London : H. Frowde and Hodder and Stoughton. 1923
30s. net.

Mayo, William J., Mayo, Gharles H., and their
Associate:.. Mayo Clinic Volume. (PajJcre of 1922.)
8vo. Pp. 1394. (Philadelphia and London : W. H.
Saunders Co., Ltd., 1923.) 63s. net.

Medical Research Gouncil. The Serum i*- . •-•>'-.'-

of Syphilis : the Wassermann and Sigma Re.i

pared."'' (Special Report Series, No. 78.) Koy
171. (London : H.M. Stationery Office, 1923.) 5*. oJ. net.*

Miscellaneous

Bradley, A. G., Ghampneys, A. G., and Balnes,
J. W. A History of Marlborough College. Now revised
and continued by J. R. Taylor, H. C. Brentnall, and G. C.
Turner. Demy 8vo. Pp. xii +331 + 16 plates. (London :

J. Murray, 1923.) 15s. net.

Gonnington, J. J. Nordenholt's Million. Cr. 8vo.
Pp. viii + 303. (London, Bombay and Sydney : Con-
stable and Co., Ltd., 1923.) 7s. bd. net.*

Gotton, Gharles. Poems of Charles Cotton, 1630-
1687. Edited, with an Introduction and Notes, by John
Beresford. Demy 8vo. I'p. 420. (London : R. Cobden-
Sandcrson, 1923.) 15s. net.*

Davies, A. Emil, Edited by ; assisted by Hartog,
W. G., and by many Specialist Contributors. The
Treasure Book of Knowledge. Cr. 8vo. Pp. x\'i + 464
+ 40 plates. (I-ondon : The Syndicate Publishing Co.,
Ltd., 1923.) 21s. net.

Hammond, D. B. Stories of Scientific Discovery.
Cr. 8vo. Pp. ix + 199+8 plates. (Cambridge: At the
University Press, 1923.) 6s. net.*
Headlam, Gecil, Edited by. Calendar of State Papers,

Colonial Series, America and West Indies. June, 1708-1709,
preserved in the Public Record Office. Sup. Roy. 8vo.
Pp. xliii+642. (London : H.M. Stationery Office, 1922.)
40S. net.*
Lewis, Edwin H. White Lightning. Demy 8vo.

Pp. iv+354. (Chicago: Covici-McGee, 1923.)*
Library Association, Issued by the. The Subject

Index to Periodicals, 1920. Roy. 4to. F: Education
and Child Welfare. Pp. 29. (London : Grafton and
Co., 1923.) 4s. net.*

Lvofif, Mark. The Engineer's Pocket Technical Dic-
tionary, French-English. Fcap. 8vo. Pp. 150. (London :

E. and F. N. Spon, Ltd., 1923.) 3s. bd. net.
Magnus, Laurie. The Jubilee Book of the Girls'

Pubhc Day School Trust, 1873-1923. Demy 8vo. Pp.
X + 204 + 4 plates. (Cambridge : At the University Press.

1923) 5s- net.*
Palmer, Thomas F. A Technical Dictionary in

EngHsh, Spanish and Portuguese. Demy 8vo. Pp. 73.
(London : Marlborough and Co., 1923.) 7s. bd. net.

Savile Glub. The Sa\-ile Club, 1868 to 1923. Roy.
8vo. Pp. \-ii + 206. (London : Privately printed for the
Committee of the Club, 1923.)*
Wignall, T. G., and Knox, G. D. Atoms. Cr. 8vo.

Pp.288. (London : Mills and Boon. Ltd., 1923.) ;>, 0</

net.* •
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Recent Scientific and Technical Books.
Volumes marked with an asterisk have been received at "Nature" Office.

Mathematics
Cornelissen, Christian. Les Hallucinations des

Einsteiniens ou les erreurs de methode chez les physiciens-
mathematiciens. Gl. 8vo. Pp. xiii + 86. (Paris : Albert
Blanchard, 1923.) 3.75 francs.*

Dickson, Leonard Eugene. Algebras and their
Arithmetics. (University of Chicago Science Series.)

Cr. 8vo. Pp. xii+241. (Chicago: University of Chicago
Press; London: Cambridge University Press, 1923.)
2.25 dollars.*

Heffter, Lothar. Lehrbuch der analytischen Geo-
metrie. Roy. 8vo. Band 2 : Geometric im Biindel und
im Raum. Pp. xii+421. (Leipzig imd Berlin: B. G.
Teubner, 1923.) 9s. ^d*
McKay, Herbert. The Oxford Picture Arithmetics.

Cr. 8vo. Pupils' Books. Book i. Pp. 32. Book 2. Pp.
32. Teachers' Books. Book i. Pp. 64. Book 2. Pp. 64.
(London: Oxford University Press, 1923.) Pupils' Books,
paper, i\d. each, limp cloth, bd. each ; Teachers' Books,
\s. ()d. net each.
Milne, John, and Robertson, John W. Algebra for

Schools. (Bell's Mathematical Series.) Cr. 8vo. Part i.

Pp. vii + 173 +XXXV. (London: G. Bell and Sons, Ltd.,

1923.) With Answers, 3s. ; without Answers, zs. 6d.*
Milne, R. M. Mensuration and Elementary Solid

Geometry for Schools. Demy 8vo. Pp. x + 206. (Cam-
bridge : At the University Press, 1923.) 8s. 6d. net.

Nelson's Arithmetic Practice. Large Cr.Svo. Teachers'
Books. Part i. Pp. 96. Part 2. Pp. 96. Pupils'
Books. Part 2. Pp. 48. Part 3. Pp. 48. (London:
T. Nelson and Sons, Ltd., 1923.) Teachers' Books, is. 2d.

each ; Pupils' Books, lod. each.
Nunn, T. Percy. Relativity and Gravitation : an

Elementary Treatise upon Einstein's Theory. Cr. 8vo.
Pp. 162. (London : University of London Press, Ltd.,

1923.) 6s. net.*
Rice, J. Relativity : a Systematic Treatment of

Einstein's Theory. Demy 8vo. Pp. xvi+397. (London:
Longmans, Green and Co., 1923.) i8s. net.*
Sheppard, W. F. From Determinant to Tensor.

Cr. 8vo. Pp. 127. (Oxford : Clarendon Press ; London :

Oxford University Press, 1923.) 8s. 6d. net.*
Small, Lloyd L. Elements of the Theory of Infinite

Processes. Cr. 8vo. Pp. vii +339. (New York and
London : McGraw-Hill Book Co., Inc., 1923.) 17s. 6d.*
Southerns, L. An Outline of Relativity. Cr. 8vo.

Pp. 47. (London : The Epworth Press, 1923.) is. 6d.
net.*

Stuyvaert, M. Introduction k la methodologie mathe-
matique. Demy 8vo. Pp. 258. (Paris : Albert Blan-
chard ; Gand : Van Rysselberghe et Rombaut, 1923.)
20 francs.*

Thirring, H. L'Idec dc la theorie de la relativite.

Traduit de I'allemand par M. Solovine. (Collection
"Science et Civilisation.") Imp. i6mo. Pp. vi + i86.
(Paris: (iauthier-Villars et Cie, 1923.) 8 francs.*
Winternitz, Josef. Relativitiitstheorie und Erkennt-

nislehre. (Wissenschaft und Hypothese, Band 23.) 8vo.
Pp. viii+230. (Leipzig und Berlin : B. G. Teubner, 1923.)
Grundzahl : 3.5 marks.

Mechanics: Mechanical Engineering

Adams, Henry. The Mechanics of Building Construc-
tion. New edition. Demy 8vo. Pp. 251. (London :

Longmans, Green and Co., 1923.) los. (jd. net.

Aeronautical Research Committee : Reports and
Memoranda NO. Sii : Experiments on Rigid Airship
R. 32. l*arl I : I'ressure on Upper Fin and Rudder.
IS. gd. net. No. 813 : Experiments on Rigid Airship

R. 32. Part 3 : Measurements of Resistance and Air-

speed. is.6rf.net. No. 823 : Description of Lift, Vertical

Force and Drag lialances for the Roof of the Duplex
Wind Tunnel, gd. net. No. 827 : Prediction of the

Resistance of Rigid Airship R. 33. is. 3d. net. No. 828 :

Continuous Rotation Balance for the Measurement of
Lp. at small rates of Roll. ^d. net. No. 832 : Influence
of Calcium and of Calcium plus Silicon on Aluminium.
gd. net. No. 835 : Tests of Four Slotted Aerofoils, gd.
net. No. 838 : Mechanics of the Wohler Rotating Bar
Fatigue Test. ^d. net. No. 844 : Direction and Velocity
Meter for Use in Wind Tunnel Work, etc. ^d. net.
No. 850 : List of Reports and Memoranda published
between October i, 1921, and March 31, 1923. id. net.
No. 859 : Lift and Drag of the Bristol Fighter, with Wings
of Three Aspect Ratios. 2s. net. (London : H.M.
Stationery Office, 1923.)
Aeronautics. Report of the Aeronautical Research

Committee for the Year 1922-23. Roy. 8vo. Pp. 48.
(London : H.M. Stationery Office, 1923.) 2s. net.*
AUcut, E. A., and Miller, E. Materials, and their

Apphcation to Engineering Design. Med. 8vo. Pp. xiii

+ 519. (London: C. Griffin and Co., Ltd., 1923.)
32s. net.

Appell, P., et Chappuis, J. Le9ons de mecanique
elementaire a I'usage des eleves des classes de math^-
matiques A et B. 38 edition, entierement refondue. Cr.
8vo. Pp. ix + 416. (Paris: Gauthier-Villars et Cie,
1923.) 12 francs.

Aucamus, E. Chauffage, ventilation et fumisterie
(Bibliotheque de I'lngenieur des Travaux pubHcs.) 2*
edition entierement revue et mise a jour par Auguste
Moreau. Gl. 8vo. Pp. x + 382. (Paris : Libr. Dunod, 1923.)

Biles, Sir John Harvard. The Design and Construc-
tion of Ships. Med. 8vo. Vol. i : Calculations and
Strength. Third edition. Pp. 448. Vol. 2 : Stability,
Resistance, Propulsion and Oscillation of Ships. Second
edition, revised. Pp. 428. (London : C. Griffin and Co.,
Ltd., 1923.) 30s. net each.
Brown, Henry T. Cinq cent sept mouvements

mecaniques, tous les plus importants dans la dynamique,
I'hydraulique, I'hydrostatique, la pneumatique, les

machines a vapeur, les moulins et autres machines, les

presses, I'horlogerie et les machines diverses, ainsi que
plusieurs mouvements inedits en usage depuis peu.
Traduit de I'anglais par Henri Stevart. Nouveau tirage.

4to. Pp. 122. (Paris : Gauthier-Villars et Cie, 1923.)
10 francs.

Daw, Albert W., and Daw, Zacharias W. Oil and
Gas Engine Power : a Treatise on the Internal Combustion
Engine for Engineers and Draughtsmen and for Students
of Applied Science. Imp. 8vo. Pp. xxiii -t- 468. (London,
Bombay and Sydney: Constable and Co., Ltd., 1923.)
45s. net.

Draper, J. T. The Steel Square applied to Roof
Construction. Cr. 8vo. Pp. 63. (London : Crosby Lock-
wood and Son, 1923.) 2s. 6d. net.

Fischer, H. C. Hermann. Mischen, Riihren, Kneten
und die dazu verwendeten Maschinen. Zweite Auflage
durchgesehen und erganzt von Alwin Nachtweh. Pp. 95.
(Leipzig : Otto Spamer, 1923.)
Fontviolant, Bertrand de. Resistance des mat^riaux

analytique et graphique. (Grandes Encyclopedias in-

dustrielles.) Roy. 8vo. Pp. 580. (Paris : J.-B. Baillidre

et fils, 1923.) 45 francs.

F6ppl. Grundziige der Festigheitslchre. (Teubners
technische Leitfaden, Band 17.) (Leipzig und Ik'rlin :

B. G. Teubner, 1923.) 12s.

Fournier, Vice-amiral F.-E. Cardncs dc f..rmcs

nuisibles, ou favorables k leurs grandes vitesses ; et
resistances de I'eau k leur translation. Demy 8vo. Pp.
27. (Paris: Gauthier-Villars et Cie, 1923.) 3.50 francs.*

Eraser, Edward S., and Jones, Ralph B. Motor
Vehicles and tiieir Imilmiks Second edition, revi.st-d and
enlarged. Demy 8

\

4. (Ix>ndon : Crosby I >» k-

wood and Son, i<)-' i it.

Gander, James S. Oil Fuel TUirning a1 Sea and on
I-and. Mod. 8vo. Pp. xi + 356. (Cilasgow : J Miiiiki

and Co., Ltd., 1923.)
Graffigny, H. de. I.c Catechismc dc I'automobile k

la j>ortcc dc tous. Quatrifertie Edition. Cr.Svo. Pji. 261.
(Paris : Gauthier-Villars et Cie, 1923.) 7.50 francs.



VI Siipl'ic})ic)it to " Xii/iiii,'' (\l

Hamilton, Erwin H. Klfiin«*ntary Thi^rmodjmamic* of
Autoniohih' KriRii *T ' " ?' "

.v

^'ork ;iiul Loiidoii *

M. I

I.<

IllMi , II. ,W I J .

(I.c.lllllin \\: ( .t.lU i llll Till

llilttlfl, Valerius. \W\
Fabrikcn mit IxsoihIck • '

vcrwortuiiK lu-i Wiiriii'

Auflagc. I'p. .\2..\ )
-•-

1923)
La Gour, Arnold.

Theorie," UntersiKhmr
Arbfitswcise. Svo I

Bcarlx'itct vdii J I I

beitetc Aufla^i I'p

loj \.\ Cniiiil/Miil : I

ij ft line

I'- ' .I'll list iDiii iii.isi lim

ikli.ili, i;

i|jr('

iiiulI i-c Imiiiii

I iilirsiii li unv
t .1111 liL' mil v,c-;i I

-

iilius Sjii nii;cr,

lanih. Moiaic .lili.iii

\t th

I icIIIN-

111 \ I rsit \

Pn

duit.

I i, \. M.iimcl .1.-

Urn. (

I

'.ililiothi

I \r.iiit<.ni..l.ilist.

i|iii' IMiifcs^idiinilli-, I I'ott Svo.
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1 ',. I '.aillirr

L6vy-Salvador, Paul. 1 1\ (li.iuliinic .i-rirolo. GI.

Svo. Tome 2: ]>i'S li ri-,iti..ii ,, z'- (ditioii. !'(>• 553
+ 2 planches. 33 fi;iiiis. Idiiic j: lumx nuisihles.

2ee(!iti(Mi. Vy. |(i|,
-t ^ francs. (I'ari.s: 1 .ihr. 1 )unod, 1923.)

Litinsky, L. W aruR'wirl.st li;ifl.sfraf;<n. Pp. 194.
(Leipzig ; Otto Spamer, 1923.) 3s. qd.

Liversidge, John G. Engine-room Practice. Ninth
edition, revised. Cr. Svo. Pp. 442. (Ix)ndon : C.
Griffin and Co., Ltd., 1923.) 155. net.

Naylor, T. M., and Tattersall, W. A First Course
in Machine Constni. tii>n and Iirawinj?. Demy Svo. Pp.
158. (London : H. V

. and C. Wiilurby, 1923.) 6s. net.*
Prescott, John. Mechanics of Particles and Rigid

Bodies. Second edition. Demy Svo. Pp. 543. (London :

Longmans, Green and Co., 1923.) 145. net.

Sanders, T. H. Laminated Springs. Part A : Cal-
culations and Design. Part B : Manufacture. Demy
Svo. Pp. xvi-l-519. (London: Locomoti\t Publishing
Co., 1923.) 25s. net.

Seufert, Franz. Bau und Berechnung der Dampf-
turbinen : eine kurze Einfiihrung. Zweite, verbesserte
Auflagc. Svo. Pp. iv-f85. (Berlin: Julius Springer,
1923.) Grundzahl : 2.1 marks.
Smith, William Griswold. Engineering Kinematics.

Med. Svo. I'p. X+2S2. (New York and London:
McGraw-Hill Book Co., Inc., 1923.) 15s.*

Stanton, T. E. Friction. Demy Svo. Pp. xiv + iS3.
(London : Longmans, Green and Co., 1923.) 125. td. net.*
Stodola. Dampf- und Gasturbincn. Mit einem Anhang

iiber die Aussichten der Warmekraftmaschinen. Fiinfte,
umgearbeitete und erweiterte Auflage. Svo. Pp. xiv-<-

iiii + 12 Tafeln. (BerUn : Julius Springer, 1923.) Grund-
zahl : 52 marks.
Svensen, Carl L. Machine Drawing. Second print-

ing, corrected. Roy. Svo. Pp. 222. (London : Scott,
Greenwood and Son, 1923.) 12s. bd. net.

Toussaint, A., Margoulis, W., et Pris, R. Reper-
toire d'a^rodynamique experimentale. Demy Svo. Pp.
160. (Paris: Payot et Cie, 1923.)
Townsend, Col. Curtis McD. The Hydraulic

Principles governing River and Harbor Construction.
(Engineering Science Series.) Demy Svo. Pp. x + 189.
(New York : The Macmillan Co. ; London : Macmillan
and Co., Ltd., 1922.) 12s. net.*

Varinois, Maurice. Le Fraisage : la fraise, les

machines k fraiser, les machines k tailler les engrenagcs,
examples de travaux de fraisage. Deuxieme edition.
Roy. Svo. Pp. 784. (Paris : Libr. Dunod. 1923.)
78 francs.

Ventou-Duclaux, L. Les Moteurs k deux temps

:

Moteurs k explosion et k combustion a essence et a
carburants lourds destines k I'automobilisme et a I'aviation.
Troisi^me Edition, revue et augmentee par G. Lienhard.
Ex. Cr. Svo. Pp. 234. (Paris: Libr. Dunod, 1923.)
15 francs.

Vlol«t, L. rh*»niins de fcr. 42* Edition. IVmv i6n)'
Pp. Ixxxvii Paris: IJhr. Dunotl. 192 ^

Weiss, Practical Railway .N'

Med. Svo. i ). -.,, . vt9- (I-ondon :

»• ' Hm i umh
ing Co , Ltd., 1923.) 17$. bd*
White, Perclval. Motor Transt)( I.r. li.-in.li
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Report. fCmd.
H.M. Stati<;n.rv

Itlov .H^

Oil ' I.*
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(Pans : j .
i ; i ..am. ••

:
'

Campbell, Norniaii K.
Supplementary Chaptt ;,,. i i...j

the Atom. (Cambridge I'hysud Series.) Demy Svo.
Pp. X + 161. (Cambridge: At the Universit
1923.) los. net.*
Elwell, C. F. The Poulsen Arc Generator

Svo. Pp. 192. (London : Ernest Benn, 1

iSs. net.*
Fajans, K. Radioactivity and the Latest 1

'

ments in the Study of the Chemical Elements. Tra:
from the fourih Crrnian edition bv T S. Wheel'_

Press,

iVmv

W. C. In

iVrethuen an
Forestier, A.

synoptiqucs de I'ci :

principales caracteri^

magnltique, avec un rcsniiic

I 38. (London

:

::ct.*

onnante : Tableaux
iieurs d'onde et des
rayonnement electro-

theories actuelles. Imp.
63. (Paris : .\lbeit Blanchard, 1923.) 14

ics : Lectures for Lay-
slation by Robert W.
(I.x)ndon : Methuen

Svo. Pp.
francs.*

Haas, Arthur. The Xi w Plu :

men and Others, .\\itho-'

I^wson. Cr. Svo. Tp.

and Co., Ltd., 1023.) bs. 11. t.

Ladenburg, Rudolf. I)ie (.mndlagen der Quanten-
theorie und ihre cxpcrinu ntclk Priifung : nach einem
am 16. Marz 1923 in der (.esellscliaft fiir technische Physilc

in Berlin gehaltenen Nort;. lj P>iniv Svo. Pp. 45.
(Leipzig: J. A. 15arth, i" \-\: 0.8 mark.*
Langevin, P. La Plu ncrt ans. (Ency-

clopedic scientifi que.) Cr. .^\.). i'i'..)53
Doin, 1923.) 13 fr.uus*
Larner, E, T. Radio and Hipih Frequency c urrents.

(Lockwood's Technical Manuals.) Cr. ^vo. Pp. viii^56.
(London : Crosby Lockwood and Son, 1923.) 35. bd. net*
McEwen. Basil C. The Properties of Matter. Ex. Cr

Svo. I'p M 31' (London : Longmans, Green and Co .

1923.) • 105. 61/. net.*

McMillan, Walter G. A Treatise on l-'lectro-nictal-

lurgy. Revised by W K. Cooper. Fourth edition,

revised and enlarged. 1 >( iiu" Svo. Pp. 464. (London:
C. Grillin and Co., Ltd., 10J3.) 21s. net
Marchant, E. W. Radio Telegraphy and Telephony.

Cr. Svo. I'p. ix • 137. ^l.iverpool : I'nivcrsity Press of

Liverpool, Ltd. ; London : Hodder and Stoughton, Ltd.,

1923.) 6s. net*
Nesper, Eugen. Der Radio-.Vmateur, " Broadcast-

ing "
: eiu Lehr- und Jlilfsbuch fiir die Radio-Amateure

aller Lander. Pp. xx -r 368 -t-40 Anzeigenseiten. (Berlin:

Julius Springer, 1923.) Grundzahl: 11 marks.
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Painton, E. T. Small Electric Motors, D.C. and A.C.
*itman's Technical Primers.) Fcap. 8vo. Pp. 131.

)ndon : Sir I. Pitman and Sons., Ltd., 1923.) 2s. Q)d. net.

Planck, Max. Vorlesungen iiber die Theorie der
^armestrahlung. Fiinfte, abermals umgearbeitete Auf-
Ige. Med. 8vo. Pp. x+221. (Leipzig: J. A. Barth,

I923.) Grundzahl : 7 marks.*
Russell, Bertrand. The A B C of Atoms. Cr. 8vo.

175. (London : Kegan Paul and Co., Ltd. ; New
fork : E. P. Button and Co., 1923.) 4s. bd. net.*

Schild, Ewald. Das Mikroskop : Bau, Wirkungsweise,
1landhabung und Pflege : eine Anleitung fiir Anfanger
im Mikroskopieren. Pp. 48. (Berlin: S. Karger, 1923.)
Grundzahl : i mark.
Tyers,PaulD. Successful Wireless Reception. Cr. 8vo.

Pp.87. (London: P. Marshall and Co., 1923.) is. 6(^. net.

Whetham, William G. D. The Theory of Experi-
mental Electricity. (Cambridge Physical Series.) Third
edition. Demy Svo. Pp. xi+349. (Cambridge: At the
University Press, 1923.) 12s. bd. net.*

Willows, R. S. A Text-Book of Physics. Third
edition. Cr. Svo. Pp. viii -1- 48 + 488. (London: E.

Arnold and Co., 1923.) 95. net.*

Chemistry: Chemical Industry

Arrhenius, Svante. Conferences sur quelques pro-

blemes actuels de la chimie physique et cosmique faites

a I'universite de Paris en avril et mai 1922. Post Svo.

Pp. vi + i2i. (Paris: Gauthier-Villars et Cie, 1923.)

10 francs.*

Been, Pauline G. Chemistry applied to Home and
Community. Svo. Pp.534. (Philadelphia and London :

J. B. Lippincott Co., 1923.) 155. net.

Benrath, Alfred. Physikalische Chemie. Pp. viii -|- 107.

(Dresden und Leipzig : Theodor Steinkopff, 1923.) is.

Bredig, Georg. Denkmethoden der Chemie. Pp.54.
(Leipzig : J. A. Barth, 1923.) Grundzahl : 1.2 marks.
Cottrell, A-Uin. The Manufacture of Nitric Acid and

Nitrates. (The Manufacture of Acids and Alkalis, by
George Lunge. Completely revised and rewritten under
the editorship of Alexander Charles Gumming. Vol. 6.)

Med. Svo. Pp. XV +454. (London and Edinburgh:
Gurney and Jackson, 1923.) 365. net.*

Davidson, W. B. Gas Manufacture. Demy Svo.

Pp. viii +464. (London : Longmans, Green and Co., 1923.)
21S. net.*

Ehrsam, R. La Fabrication des savons industriels :

Emulsions pour I'ensimage et huiles solubles. 2« edition

completement remaniee. Roy. Svo. Pp. iv-f305. (Paris:

Libr. Dunod, 1923.) 27 francs.

Faraday Society. Alloys resistant to Corrosion : a
General Discussion held jointly by the Faraday Society

and the Sheffield section of the Institute of Metals, April

1923. Roy. Svo. Pp. 153-230. (London : The Faraday
Society, 1923) 5s. td. net.*

Graetz, Leo. Recent Developments in Atomic Theory.
Translated by Guy Barr. Demy Svo. Pp. xi + 174.

(London : Methuen and Co., Ltd., 1923.) 95. net.*

Kling, A. Methodes actuelles d'expcrtises employees
au laboratoire municipal de Paris et documents sur les

matieres relatives a I'alimentation. Roy. Svo. Tome 6

:

£tamage, jouets, matieres colorantes, antiseptiques et

edulcorants, essais d'antiseptiques, toxicologic des aliments.

Pp. 204. (Paris: Libr. Dunod, 1923.) 18 francs.

Kolthoff , I. M. Der Gebrauch von Farbenindicatoren :

ilire Anwendung in der Neutralisationanalyse und bei der
colorimetrischen Bestimmung der Wasserstoffionerikonzen-
tration. Zweite, verbesserte Auflage. Ex. Cr. Svo. Pp.

ix+220. (Berlin: Julius Springer, 1923.) los. jd.*

Lamborn, Leebert Lloyd. I.-a Fabrication modcrne
des savons, bougies, glycerines : manuel pratique des

methodes moderncs d'utilisation des graisscs et des huiles

pour la fabrication des savons et des bougies et pour la

recuperation de la glyc6rine. Traduit de la seconde

edition am6ricaine par Maurice Appert. Roy. Svo. Pp.

xiv+678. (Paris: Libr. Dunod, 1923.) 52 francs.

Ldwenthal, Richard. Handbuch der Farborei der

Spinnfasern. Dritte neu bearbeitete Autlage. Band 2.

Pp. X +866. (Berlin : W. und S. Lowenthal, 1923-)

Molinari, Ettore. Treatise on General and Industrial
Organic Chemistry. Second English edition. Translated
from the third enlarged and revised Italian edition by
Thomas H. Pope. Roy. Svo. Part 2. Pp. viii +457-S97.
(London : J. and A. Churchill, 1923.) 30s. net.*
Peters, Fredus N. A Textbook of Chemistry for

Nurses. Second edition. Cr. Svo. Pp. 302. (London :

Henry Kimpton, 1923.) 12s. 6d. net.*
Phillips, Thomas Guthrie. Fundamentals of Organic

and Biological Chemistry. Demy Svo. Pp. xi-h26o.
(London and New York : D. Appleton and Co., 1923.)
8s. 6d. net.

Riesenfeld, E. H. Anorganisch-chemisches Praktikum :

Qualitative Analyse und anorganische Praparate. Fiinfte

Auflage. Pp. xviii-i-366. (Leipzig: S. Hirzcl, 1923.)
Grundzahl . 5 marks.

Technology

Anderson, Paul L. Pictorial Photography : its

Principles and Practice. Second edition revised. Demy
Svo. Pp. 312. (Philadelphia and London : J. B.
Lippincott Co., 1923.) 12s. 6d. net.

Bayley, R. Child. Photography Made Easy. Second
edition, revised. Cr. Svo. Pp. 268. (London : Iliffe and
Sons, Ltd., 1923.) 2s. 6d. net.

Department of Scientific and Industrial Research.
Deterioration of Structures of Timber, Metal and Concrete
exposed to the Action of Sea-water : Third (Interim)

Report of the Committee of the Institution of Civil

Engineers. Edited by P. M. Crosthwaite and Gilbert R.
Redgrave. Roy. Svo. Pp. vi -1- 79 -1- 12 plates. (London :

H.M. Stationery Office, 1923.) 3S- net.*

Harbord, F. W., and Hall, J. W. The Metallurgy

of Steel. Seventh edition, revised. Med. Svo. Vol. 2 :

Mechanical Treatment, by J. W. Hall. Pp. 567. (London :

C. Griffin and Co., Ltd., 1923) 32s. net.

Jamin, R. La Pratique des abaques. Imp. Svo.

Pp. viii-H26. (Paris: Libr. Dunod, 1923) i9-50

francs.

McGaslin, Herbert J. Wood Pattern-making : a

Textbook. Cr. Svo. Pp. xx+296. (New York and
London : McGraw-Hill Book Co., Inc., 1923) "«. 3d.*

Magnel, G. Pratique du calcul du beton arm6.

Roy. Svo. Premiere partie. Pp. 160. (Paris : Gauthier-

Villars et Cie, 1923.) 30 francs.

Morrison, F. T. School Metal Work for Primary
Classes (Book for Pupils) . Demy Svo. Pp.48. (London:

Longmans, Green and Co., 1923) 2s. net.

Morrison, F. T. Metal Work for Agricultural Colleges

and Secondary Schools (Book for Students and Pupils) :

including Vice Work, Forge Work and Lathe Work,
Construction of Simple Electrical Working Apparatus,

Methods and Principles of Simple Reinforced Concrete.

Demy Svo. Pp. 96. (London : Longmans, Green and

Co., 1923.) 2S. 6d. net.

Petitpas, J. L'Usinage du bois. Roy. Svo. Pp.

xviii+236. (Paris: Libr. Dunod, 1923.) 18 francs.

Roberts-Austen, Sir W. C. An Introduction to the

Study of Metallurgy. Seventh edition, by F. W. Harbord.

Svo. Pp. 47S. (London : C. Griffin and Co., Ltd
,
I'l.-v)

21S. net.

Taggart, W. Scott. Cotton Mill Management : a

Practical Guide for Managers, Carders and Overlookers.

Cr. Svo. Pp. XXX -I- 26S. (London: Macmillan and Co ,

Ltd., 1923.) los. net.

Trinks, W. Industrial Furnaces. Med. Svo. Vol. I.

Pp. vii-f-319. (New York: J. Wiley and Sons, Inc.;

London : Chapman and Hall, Ltd., 1923) 22s. 6d. net.

Astronomy

Johnson, Gaylord. Tlie Star People. Cr. Svo. Pp.

xi + 107. (Ixjudon : Methuen and Co., Ltd., 1923.)

AS. bd. net.*

Maunder, Annie S. D., and Maunder, E. Walker.

The Heavens and their Story. Imp. i6mo. Pp. 357.

(London : The Epworth Press. 1923) «• net.*
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Meteorology : Qeophysics

Air Ministry : iMeteorological Oltuc Ihc 1'.-. k of

Normals of Meteorological Elements for the Hnlisli I lis

for Periods ending 1915. Roy. 8vo. Section l\,i I lu

Kange of Vnriation of Temperature and Rainfall. Scctiuii

IVb : li((|tnih\ 1 ihles for Hail, Thunder, Snow, Snow
lying, and (.round Irost. (M.O. 236, Section IV.) Pp.

151-220. (London : H.M. Stationery Office, 1923.)

•3s. 6d. net.*

Air Ministry : Meteorological Office. Particulars of

Meteorological Reports issued by Wireless Telegraphy in

Great Britain and tho Countries of Kurope and N'orth

Africa. (M.O -3- ) Koy. •'^vo. Tj). 84. (London :

H.M. Stationci\- ( mIk <•, 1 «)/.•!.) ^.s. (ul. net.*

Huntington, Kllsworth. Earth and Sun an
Hypothesis of XWalhcr .uui Sunspots. With a Ch.ipUr
by H. Helm ("layton. Med. 8vo. Pp. xxv+296. (.\'(\s

Haven: Yale University Press; London: Oxford
University Press, 1923.) 235. net.*

Maurain,Ch. Physique du globe. (Coll< rtion .\rniand

Colin.) Gl. 8vo. Pp. 204. (Paris: Armand Colin, i^jJ-j,.)

5 francs.

Geology : Mineralogy

Australasian Antarctic Expedition, 1911-14. Scien-

tific Reports : Series A. Roy. 4to. Vol. 3 : Geology.
Part 3 : The Dolerites of King George Land and Adelie
Land. By W. R. Browne. Pp. 245-258+2 plates.

(Sydney : Alfred J. Kent, 1923.) is. bd*
Australasian Antarctic Expedition, 1911-14. Scien-

tific Reports : Series A. Roy. 4to. Vol. 3 : Geology.
Part 4 : Amphibolites and related Rocks from the Moraines,
Cape Denison, Adelie Land. By F. L. Stillwell. Pp.
259-280 +2 plates. (Sydney: Alfred J. Kent, 1923.) 2s.*

Buckman, S. S. Type Ammonites. Sup. Roy. 8vo.
Vol. 4. Pp. 68 + 197 plates. (London: Wheldon and
Wesley, Ltd., 1923.) 120s.*

Davies, A. Morley, Local Geology : a Guide to

Sources of Information. Demy 8vo. Pp. 16. (London :

T. Murby and Co., 1923.) 15. net.*
Geological Survey, Memoirs of the. Special Reports

on the Mineral Resources of Great Britain. Roy. 8vo.
Vol. 27 : Copper Ores of Cornwall and Devon. By Henry
Dewey. Pp. iv + 76 + 4 plates. (Southampton : Ord-
nance Survey Oflfice ; I^ndon : E. Stanford, Ltd., 1923.)
25. bd. net.*

Geological Survey of Great Britain, Memoirs of the.

Palaeontology. Roy. 4to. Vol. 2, Part 3 : Fossil Plants
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Masters, David. The Romance of Excavation : a

Record of the Amazing Discoveries in Egypt, Assyria,

Troy, Crete, etc. Cr. Svo. Pp. xiv+191. (London : John
Lane, Ltd., 1923.) 6s. ^d. net.

Melland, Frank H. In Witch -bound Africa: an

Account of the Primitive Kaonde Tribe and their BeUefs.

Demy 8vo. Pp. 316+24 plates. (London: Seeley,

Service and Co., Ltd., 1923-) 21s. net.*

Ferry, W. J. The Origin of Magic and Rehgion.

Cr. Svo. Pp. ix +212. (London : Methuen and Co., Ltd.,

1923.) 6s. net.*

Petrie, Sir W. M. Flinders. Ten Years' Digging in

Egypt (1881-1891). Cr. Svo. Pp.192. (London: The
Religious Tract Societv, 1923) 3-^- net.

Van Loon, Hendrik Willem. Ancient Man : the

Beginning of Civilizations. Gl. Svo. Pp. iv+208.

(London, Calcutta and Sydney : G. G. Harrap and Co.,

Ltd., 1923.) 2s. bd.

Villiers, Melius de. The Numeral-Words : their

Origin, Meaning, History and Lesson. Cr. Svo. Pp.

124. (London: H. F. and G. Witherby ; Cape Town,

Johannesburg and Port Elizabeth : Juta and Co., Ltd..

1923.) 4s. bd. net.*

Philosophy : Psychology

Aristotelian Society. Supplementary Vol. 3 : Rela-

tivity, Logic and Mysticism. The Papers and Symposia

for Discussion at the Joint Session of the Aristotehan

Society, the Mind Association, and the Scots Philosophical

Club, Durham, July I3th-i6th, 1923- Demy Svo. Pp.

ii + iS4. (London: Williams and Norgate, 1923) '"i^-

net. *

Bartlett, F. C. Psychology and Primitive Culture.

Cr. Svo. Pp. x+294. (Cambridge: At the University

Press, 1923.) 85. 6i. net.*

Boyle, John D. Reactionism : the Science for You.
Med. Svo. Pp. x + 232. (London: G. P. Putnam's Sons,
1923.) 9s. net.

Herbert, S. The Unconscious Mind : a Psycho-
Analytical Survey. Cr. Svo. Pp. vii+230. (London:
A. and C. Black, Ltd., 1923.) 6s. net.*
Jones, Ernest. Essays in AppUed Psycho-Analysis.

(International Psycho-Analytical Library, No. 5.) Med.
Svo. Pp. vi + 454. (London : G. Allen and Unwin,
Ltd. ; Vienna : International Psycho-Analytical Press,
1923.) i8s. net.*
Keyser, Cassius J. Mathematical Philosophy, a

Study of Fate and Freedom : Lectures for Educated
Laymen. Ex. Cr. Svo. Pp. xv + 466. (New York:
E. P. Dutton and Co., 1923.) 4.70 dollars.*
Lawrence, D. H. Fantasia of the Unconscious.

Demy Svo. Pp. 176. (London: Martin Seeker, 1923.)
los. bd. net.

Lothian, Alexander J. D. An Outline of Psychology :

for Educators. Cr. Svo. Pp. xi + 200. (London : G. Bell
and Sons, Ltd., 1923.) 5s. net.

McKerrow, James Glark. Aberrations of Life : a
Sequel to " The Appearance of Mind." Cr. Svo. Pp.
viii + 107. (London: Longmans, Green and Co., 1923.)
6s. net.*

Nasgaard, Sigurd. Die Form der Bewusstheit. Aus
dem Danischen iibersetzt von G. Krogh-Jensen und
W. Tuchmann. Cr. Svo. Pp. 164. (Miinchen : Ernst
Reinhardt, 1923.) Grundzahl : 3.2 marks.*

Peirce, Charles S., the late. Chance, Love and
Logic : Philosophical Essays. Edited with an Introduc-
tion by Morris R. Cohen ; with a Supplementary Essay
on the Pragmatism of Peirce by John Dewey. (Inter-

national Library of Psychology, Philosophy and Scientific

Method.) Demy Svo. Pp. xx.xiii +318. (London : Kegan
Paul and Co., Ltd. ; New York : Harcourt, Brace and Co.,

Inc., 1923.) I2S. bd. net.*
Sands, Irving J., and Blanchard, Phyllis. Ab-

normal Behavior, Pitfalls of our Minds : an Introduction
to the Study of Abnormal and Anti-Social Behavior.
Demy Svo. Pp. ix+482. (London: G. Routledge and
Sons, Ltd., 1923.) i6s. net.*

Strong, Charles Augustus. A Theory of Know-
ledge. Ex. Cr. Svo. Pp. xii + 103. (London, Bombay and
Sydney : Constable and Co., Ltd., 1923.) 6s. net.*

Towner, R. H. The Philosophy of CiviUsation.

2 vols. Demy Svo. Vol. i. Pp. 299. Vol. 2. Pp. 343.
(London: G. P. Putnam's Sons, Ltd., 1923.) 22s. bd. net.

Turner, Julia. The Dream on the Anxiety Hypo-
thesis. Cr. Svo. Pp. iv + 77. (London: Kegan Paul and
Co., Ltd., 1923.) 2s. net.*

Medicine : Surgery

Banerji, Pareshnath. Therapeutics of Snake Poison-

ings. New edition. Gl. Svo. Pp. 47. (Calcutta : Indian
Daily News Press, 1923.) 2s. net.

Bennett, R. Allan. Hodgkin's Disease. Cr. Svo.

Pp. 56. (Bristol : J. Wright and Sons, Ltd. ; London :

Simpkin, Marshall and Co., Ltd., 1923) 2s. net.

Bory, Louis. La Syphilis aux points de vue physique

et psychologique, prophylaxie et gu6rison. Pott Svo.

Pp.270. (Paris: Felix Alcan, 1923.) 10 francs.

Brichambault, Perrin de, et Behague, P. Les

Malaises des aviateurs : leurs cau.ses, leurs explication^,

leurs remddes. Gl. Svo. Pp. 15. (Paris : Gauthier-

Villars et Cie, 1923) i franc.

Burrows, Harold. A Manual for Nurses on Abdominal
Surgery. Second edition, rewritten and enlarged. Cr.

Svo. Pp. 144. (London: The Scientific Press, 1923.) 4s.net.

Chauvois, Dr. Les D6sangl6s du ventre ; maladies

par relachement des parois et organes abdominaux. Pp.

167. (Paris : A. Maloine et fils, 1923.)

Clarke, J. Jackson. Protists and Disease : Vegetable

Protists ; Alg;p and Fungi, including Chytridiineai ;

Various Plassomyxinea?, the Causes of Molluscum Con-
tagiosum, Smallpox, Syphilis, Cancer, and Hydrophobia :

together with the Mycetozoa and Allied Groups. Fcap.

4to. Pp. xi + 229. (London : Bailli^re, Tindall and
Cox, 1922.) 15s. net.*
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Weinert, August. Die Verhiitung des Knickfusses und
des Knickplattfusscs sowie die rationelle Behandlung der
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iTw. HEFFER & SONS, Ltd, 4 PETTY
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receive offers of Complete Libraries, Sets of

Journals, and Smaller Collections of Books,
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MACMILLAN AND CO.'S NEW BOOKS.
Now Complete In Five Volumes.

A DICTIONARY OF APPLIED PHYSICS
Edited by SIR RICHARD GLAZEBROOK, K.C.B., D.Sc., F.R.S.

In 5 Vol«. Medium 8to. Fully Illustrated. £i : 3». net each. Orders for the complete let of tivc vominrs wiii

accepted through .i bookseller at the price <A £i:\ : 14s, net, payable in advance.

VoL I. MECHANICS ENGINEERING HEAT. Vol. IV. LIGHT, SOUND, and RADIO-
„ II. ELECTRICITY. I LOGY.
„ III. METEOROLOGY, METROLOGY, and 1 „ V. AERONAUTICS. METALLURGY

MEASURING APPARATUS.
|

GENERAL INDEX.
*,* Full descriptive Prospectus post free on application.

THE JOUKNAL OF EDUCATJUN.— " 'The completion of this great work marks an important stage in the

development of l<ritish science. . . . Editor .nnd pul)lishers are to be congratulated on the successful completion of this

monumental work."

LIFE IN SOUTHERN NIGERIA: THE MAGIC, BELIEFS, AND CUSTOMS
OF THE IBIBIO TRIBE. By p. AMAURY TALIJOT, Resident, Nigeria. Illustrated.

8vo. 2 IS. net.

DAYS AND NIGHTS WITH INDIAN BIG GAME. By m.^orgkneral a. e.

VVARDROP, Author of " Modern Pig-Sticking." With Chapters by C. W. MORRIS. With

Illustrations by M.ajor J.
NORTON, and from photographs. 8vo. 12s. 6d. net.

A TREATISE ON CHEMISTRY. By sir h. e. roscoe, f.r.s., and c. schorlemmer,
F.R.S. Vol. II. THE METALS. Sixth Edition, completely revised by B. MOUAT JONES,
D.S.O., M.A., and Others. In two Parts. 8vo. 50s. net.

NATURE.—" Once more the revision has been carried out in such a way as to preserve fully the original character

of the work, and many readers would have been disappointed if any other policy had been adopted. On these lines much
valuable new information has been included in the volume, which will continue to occupy an unique place in English

chemical literature."

AN INTRODUCTION TO THE STUDY OF THE COMPOUNDS OF CARBON
OR ORGANIC CHEMISTRY. By IRA REMSEN. Revised and Enlarged with the

Collaboration of the Author by W. R. ORNDORFF, Ph.D., Professor of Organic Chemistry,

Cornell University. Crown 8vo. los. net.

THEORETICAL CHEMISTRY, FROM THE STANDPOINT OF AVOGADRO'S
RULE & THERMODYNAMICS. By professor walter nernst, Ph.D.

Revised in accordance with the Eighth-Tenth German Edition by L. W. CODD, M.A. Illustrated.

8vo. 28s. net.

SECOND EDITION TU.ST PURLLSHhfix

AN INTRODUCTION TO ZOOLOGY THROUGH NATURE STUDY, with
Directions for Practical Work (Invertebrates). . By ROS.^LIE LULHAM, B.Sc, Lecturer in

Natural History at the Froebel Educational Institute. With Illustrations by V. G. SHEFFIELD.
Second Edition. Crown 8vo. los. net.

FOUR-FIGURE MATHEMATICAL TABLES. By frank castle, M.i.Mech.E.

8vo. Paper, i s.

SECOND EDITION KEVISF.D AND E\L.-\KCED.

A COMMENTARY TO KANT'S CRITIQUE OF PURE REASON. By professor
NORMAN KEMP SMITH. Second Edition, revised, with an Appendix on Kant's "Opus
Postumum." 8vo. 25s. net.

FREEDOM OF THE MIND IN HISTORY. By henry osborn taylor, Litt.D.,

Author of "The Mediaeval Mind," etc. Crown 8vo. 7s. 6d. net.

JACQUARDS AND HARNESSES, CARD CUTTING, LACING AND RE-
PEATING MECHANISM. By THOMAS WOODHOUSE, Textile Expert and Head of

the Weaving and Designing Department, Dundee Technical College and School of Art, Joint Author

of "Textile Design," and "Jute and Linen Weaving." With 402 Illustrations. 8vo. 25s. net.

COTTON MILL MANAGEMENT. a Practical Guide for Managers, Carders and Overlookers.

By WILLIAM SCOTT TAGGART, M.i.Mech.E. Crown 8vo. los. net.

(For lUustnitions of all tyi^)es of Machines, see " Cotton Machinery Sketches," containing over 720 Drawings.)

Macmlllan's Illustrated Catalogue of Books suitable for Presentation post free on application.

MACMILLAN & CO., LTD., LONDON, W.C.2.
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Wagstaff's

Apparatus for Timing a Falling Body
(Provisionally Protected)

The apparatus shown in the diagram is designed to find by a direct experimental method the time a body takes

to fall a specified distance. The result is accomplished by making the time of fall synchronise with a half period of

vibration of an adjustable pendulum D.
The falling body is dropped from an electromagnet A, when the energising circuit is broken by the pendulum

passing through the middle position.

The body falls upon a platform B, which moves up and down on a vertical

standard. The impact breaks momentarily one arc of a second circuit, the other

arc of which passes through a connection C governed by the pendulum, and is

broken each time the pendulum passes the mid-position. These two arcs in parallel

are joined in series with a bell, which sounds only when the currents in both the

arcs are broken simultaneously.

The body is thus released by the first passage of the pendulum in the mid'posi-

tion. If the body strikes the platform at the instant when the pendulum again passes

the mid'position the bell F rings. When this occurs, the time of fall must be equal

to the half-vibration period of the pendulum. The pendulum can be timed by a
watch; the height of fall is measured on the scale on the standard.

From these results " g " is calculated.

The apparatus is in two parts. One is a Standard with a five-foot scale, by

which the position of the moveable platform can be regulated.

The other portion carries the pendulum, and the bell which sounds when the

platform is in the correct position.

The necessary connections are supplied, and are so arranged that it is impossible

to connect up wrongly.

The general idea of the machine will be gathered from the accompanying
diagram. The adjustments are readily made, and the results obtainable remarkably

accurate. An error of liii second is possible and one of to^oit second is usual;

though the machine is not designed to attain a greater accuracy than this, results are

often obtained which are not in error by to'^tt second.

PARTICULARS

APPLY TO: W. G. PYE & CO.
GRANTA WORKS, CAMBRIDGE. ENG.

Makers of Physical, Electrical, Scientific and Wireless Apparatus.

SECOND-HAND TELESCOPES
4-inch Cooke, with finder, on Graduated Equatorial, clock, iron
column, and extremely stable tripod, star diagonal, many eyepieces,
fitted cases, perfect condition £110 O
4-inch Watson Royal Century, large finder, i day, 3 astros. , dew
shade, in mahogany case. Equatorial Head, with 6-inch divided l)rass

circles, adjustable oak stand. £65 O
3-inch Wray, finder, ve.'tical rack, day, 2 astrcs. and diagmial eye-
pieces, open frame garden stand. £22 10 O

SECOND-HAND MICROSCOPES
Swift '' Army," 2 eyepieces, |", J", -j',^" O.I. objectives, triple nose-

piece, racking substage. Abbe and iris. £17 10 O
Zeiss Stand VI, centring no.sepiece, revolving divided stage, 2 eye-
pieces, A and J) objectives, £11 10 O

Many others by all makers; lists on application.

CLARKSON'S, 338 High Holborn, London, W.C.I.
Opposite Gray's Inn Roarj. (The Original Firm.) Phone: Ilolborn .m.(().

DISTILLED WATER
Brown's Stills are perfectly auto-

matic. Can be run night and day
without attention. Patented in U.K.

and Continental Countries. Extra-

ordinarily efficient and economical.

Made for gas, steam, oil, or coke-fire

heating.

Fullfiartiiulars and(•> ices frci- ,^n .'//.'/. .i.',,'«

BROWN & SON
ALEMBIC WORKS

WEDMORE ST., HOLLOWAY,
LONDON, N 19.

Notice,
The lecture by Prof. N. Bohr on " The Structure of the Atom,"

hitherto obtainable in pamphlet form, is now out of print.

*,* A list of the Nos. of NATURE containing special supplements and still in print

will be sent upon application.

Office of NATURE, St. Martin's Street, W.C.2.
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SIR JAMES FRAZERS

GOLDEN BOUGH
Now offered on easy

Monthly Terms of Payment.

The Complete iinaljriiit;e<J Kdilion of lliN jiiMlyfninoii<i work, publUhed
in twelve volume*, i<i now ofTcred on the fiopular and convenient lermn
of unall mntiihly payment.

The Complete Work delivered at once for
s flrst payment of lOe.

" Nature" readers retpiire no inlrmluction In Sir Jamcit Fra/erV great
and intensely intercsiint; work, which epitomi/cn the whole sum
of Human Knowledge of the vast sulijert of Primiiivc Thought,
Cu!itom<i, Riles and Crrenionies, Magic, Superstition and Kcligion.

To the Student of Human History this work is not only a monument
of erudition and patient scholarship, it is an intensely interesting
literary study of the many problems of speculative thought and
Religions.

The easy terms of Monthly Payment
now bring it within the reach of all.

POST THE

COUPON

TO-DAY

for the Free

Prospectus with

the

F:isv -IV-nns.

To the OLOBE PUBLISHING CO. LTD ,

Olouoester House, 19 Charing Cross Road,

LONDON, W.C.2.

Please send me your Prospectus of The Golden
I!()ii<;h, with full particulars of the easy monthly
terms of payment.

NAME.

ADDRESS

FOLK-LORE
IN THE OLD TESTAMENT
Studies in Comparative Relig-ion,

Leg-end and Law.

THE UNABRIDGED EDITION IN THREE VOLUMES.

This new work by the Author of The Golden Bough is as
great in its more restricted field as the larger work is in the
wider subject of Primitive Religions. It is the greatest
contribution of exact scientific inquiry and research into the
records of the Old Testament, and sheds a flood of new
light on many obscurities of the Hebrew Literature of the
Old Testament, its stories, myths, customs, legends, etc.,

brought together, examined and compared with all the simi-
lar customs and traditions still surviving all over the world.

Sent on 7 days' free approval.

POST THE

COUPON,

which entitles

you to the

7 days'

free approval,

TO-NICHT.

To the GLOBE PUBLISHING CO. LTD.
Gloucester House, 19 Charing Cross Road,

LONDON, W.C.2.

Please send me on 7 days' free approval a copy of
KOI.K-LORE IN THE OlD TESTAMENT. If I decide to
keep it, I agree to send you 8/6 on the 8th day after I
receive it, and, beginning 30 days after that, tocomplete
the purchase price in eight further monthly payments
of 5'-, or cash within 8 days 37/6.

NAME

PROFESSION

ADDRESS

METHUEN'S NEW BOOKS ON SCIENCE

THE NEW PHYSICS. Hy Arthur Haa.s, Ph.D.,
1'rofcs.vjr of Physici in the Univcrsily of Ldpcig.
Authorisi-d Translation by Robert W. Lawson,
D.Sc, F. I nsi.r.( Sheffield University). With 7 Dia-
grams. Crown 8vo. ••. a*t.

PRACTICAL MATHEMATICAL ANALYSIS. By
noR.sT VON Sani>rn, rrufcjisor of .Mathematics and
Mechanics in the Academy of Clausthal. Translated
by H. Lkvv, M.A.. r)..Sc., F.R.S.K. With 30
Diagrams. Demy 8vo. lOs. 6d. net.

RECENT DEVELOPMENTS IN ATOMIC THEORY.
By Dr. Leo Oraktz, Professor of Thysics in the
I'nivcrsity of Munich. Tran.slatetl by Guv Hark,
!'.. .\., D..Sc. With 39 Illustrations. Demy 8vo.

%%. net.

VECTOR ANALYSIS (IN THREE DIMENSIONS).
By Cari- Ku.nge, I'rofcssor of Applied .Mathematics
in the University of tlijttingen. Translated Ijy H.
l.KVY, M.A., Disc, K.R.S.i:. With 36 Diagramv.
Crown 8vo. 9b. net.

ATOMIC STRUCTURE AND SPECTRAL LINES. Hy
Arnold SoMMEKFKLiJ, Professor of Theoretical Physics
in the University of .Munich. Translated by IIknrv
L. Brosk, M.A. With 125 Diagrams. Demy Svo.

32s. net.

THE CONSTITUTION OF MATTER. By Max Born,
Professor of Theoretical Physics in the University of
(iottingen. Translated by E. W. Blair, D.I.C,
B.Sc, and T. .S. Wheeler, B.Sc. (Lond.),
-V. R.C..SC. I. With 36 Diagrams. Demy Svo. 68.net.

RADIO-ACTIVITY. By Kasimir Fajaxs, Professor
of Physical Chemistry in the University of Munich.
Translated by T. S. Wheeler, B.Sc. (Lond.),
A. R.C.Sc.L, and W. G. King. With 10 Illustrations.

Demy Svo. 8s. 6d. net.

THE CHEMICAL ELEMENTS. By F. H. Loring,
Author of " Atomic Theories.'' With 4 Diagrams and
14 Tables. Demy Svo. 88. 6d. net.

THE PRINCIPLE OF RELATIVITY. By Albert
Einstein, IL A. Lokentz, II. Minkowski, A.
SoMMERFEi.n and H. Weyl. Translated by G. B.

Jefkeky, D.Sc, and W. Perreit, Ph.D. With
9 Diagrams. Demy Svo. 128. 6d. net.

THE FOUNDATIONS OF EINSTEIN'S THEORY OF
GRAVITATION. By Professor Erwin Freundlich.
Trnnslated by Henry L. Brose, M.A., Christ Church,
Oxford. W'ith a Preface by Professor Ai.BERI'

Einstein and an Introduction by H. H. Turner,
D.Sc, F. R. S. With 5 Diagrams. Crown Svo.

6s net.

A MANUAL OF HISTOLOGY. By \ . H. .Mottram,
M.A. (Cantab.). W'ith 224 Illustrations. Demy Svo.

14s. net.

ELEMENTARY ZOOLOGY. By Oswald H. Latter,
M.A., Senior Science Master at Charterhouse;
Examiner in Zoology for the University of London,
w ith 113 Illustrations. Demy Svo. 12s.net.

WHAT IS MAN ? By J. Arthur Thomson, M.A.,
LL.I)., Professor of Natural History in the University

of Aberdeen. Crown Svo. 6b. 6d. net.

THE MECHANISM AND PHYSIOLOGY OF SEX
DETERMINATION. By Dr. Richard Goldsch.midt,
Professor at the Kaiser-Wilhelm Biological Institute,

Berlin. Translated by W. J Dakin, D.Sc, F.L.S.

With 1
1
3 Uiustrations. Royal Svo. 2l8. net.
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Recent Scientific and Technical Books.
Volumes marked with an asterisk have been received at "Nature" Office.
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(Gauthier-Villars et Cie, 1923.) 10 francs.

Veaux, M. Tel6graphie et t616phonie sans fil. Pp.
320. (Paris : L. Eyrolles, 1923.) 25 francs.

Warren, J. G. H. A Century of Locomotive Building
by Robert Stephenson and Co., 1823-1923. Demy 4to.

P^. vii -I- 461. (Newcastle-upon-Tyne : Andrew Reid,

1923.) 28s. net.

Wines, Walter E. Strength of Materials. Prepared
in the Extension Division of the University of Wisconsin.
(Engineering Education Series.) Med. 8vo. Pp. xx + 241.
(London: McGraw-Hill Publishing Co., Ltd.. 1923.)
IIS. 3d.*

Chemistry : Chemical Industry
Askinson, G. W. Perfumes and Cosmetics, their

Preparation and Manufacture : a Complete and Practical

Treatise for the Use of the Perfumer and Cosmetic Manu-
facturer. Fifth edition, revised zind enlarged. Pp.
xiii + 392. (London : Crosby Lockwood and Son, 1923.) 30s.

Baker, T. Thome. The Spectroscope and its Uses
in General Analytical Chemistry. Second edition. Demy
8vo. Pp. x + 208. (London : Bailhere, Tindall and Cox.
1923.) 8s. 6d. net.

Benrath, Alfred. The Fundamental Ideas of Chem-
istry. Translated by Jethro Bithell. (Harrap's Bilingual

Series, German-English : Text and Translation on
Opposite Pages.) Fcap. 8vo. Pp. 160. (London : G. G.
Harrap and Co., Ltd. ; New York : Brentano's ; Sydney :

Australasian Publishing Co., Ltd., 1923.) 2s. net.*

Bom. Atomtheorie des festen Zustandes. (Dynamik
der Kristallgitter.) (Leipzig und Berhn : B. G. Teubner,

1923.) 3s. 8d.

Cambon, Victor. La Fabrication des coUes et gela-

tines. Demy Svo. Pp. vi -- 270. (Paris : Libr. Dunod,
1923.) 18 francs.

Cohen, Julius B. Organic Chemistry for Advanced
Students. Fourth edition. Demy 8vo. Part i : Re-
actions. Pp. viii -1-423. Part 2: Structure. Pp. \-ii +
461. (London: E. Arnold and Co.. 1923.) 18s. net
each part.*
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Gumming, William M., Hopper, I. Vance, and

Wheeler, T. Sherlock. Systematic Organic Chemistry :

Modern Methods of Preparation and Estimation. Demy
8vo. Pp. xxii+535. (London, Bombay and Sydney:
Constable and Co., Ltd., 1923.) 25s. net.*
Department of Scientific and Industrial Research.

Report of the Oxygen Research Committee. Roy. 8vo.
Pp. vii + 177. (London: H.M. Stationery Ofifice, 1923.)
85. 6d. net.*

Durvelle, J. P. The Preparation of Perfumes and
Cosmetics. Translated from the fourth French edition
by Ernest J. Parry. Roy. 8vo. Pp. viii +420. (London :

Scott, Greenwood and Son, 1923.) 21s. net.

Fabris, Guide. Olii e grassi : vegetali, animali e
minerali. Seconda edizione, riveduta e amplificata. Pp.
xxii+671. (Milano : Ulrico Hoepli, 1923.) 24 lire.

Hamlin, M. L., and Turner, Jr., F. M. The
Chemical Resistance of Engineering Materials. Med. 8vo.
Pp. 267. (New York : The Chemical Catalog Co., Inc.,

1923-) 5 dollars.

Kremann, R. Die Restfeldtheorie der Valenz auf
Grund der organischen Molekiilverbindungen. (Sonder-
ausgabe aus der Sammlung chemischer und chemisch-
technischer Vortrage, Band 27.) Roy. 8vo. Pp. x + 194.
(Stuttgart : Ferdinand Enke, 1923.) Grundzahl : 7.50
marks.

Krische, Paul. Das Kali: die Gewinnung, Ver-
arbeitung und Verwertung der Kalisalze, ihre Geschichte
und wirtschaftliche Bedeutung. Teil i : Die Geschichte
der Kalisalze, die Entwicklung der deutschen Kali-
industrie und die Verbreitung des Kaliums in der Natur
(Kaliquellen). Roy. 8vo. Pp. xii+382. (Stuttgart:
Ferdinand Enke, 1923.) Grundzahl : 15 marks.
Lewis, Gilbert Newton. Valence, and the Structure

of Atoms and Molecules. (American Chemical Society
Monograph Series.) Med. 8vo. Pp. 172. (New York :

The Chemical Catalog Co., Inc., 1923.) 3 dollars.*

Liesegang, Raphael Ed. Kolloide in der Technik.
Pp. 157. (Dresden und Leipzig : Theodor Steinkopff,

1923.) 35. bd.

Margosches, B. M., Herausgegeben von. Die chem-
ische Analyse. Roy. 8vo. Band 3 : Physikalische Chemie
als Grundlage der analytischen Chemie, von W. Herz.
Zweite, vollstandig umgearbeitete Auflage zugleich dritte

Auflage des Leitfadens der theoretischen Chemie desselben
Verfassers. Pp. vii+325. (Stuttgart: Ferdinand Enke,
1923.) Grundzahl : 8.40 marks.
Masse, Ren6. et Baril, Auguste. L'Industrie du

gaz. (Encyclopedic Leaute. ) Tome i : Distillation de
la houille. Pp. 295. Tome 2 : Traitement des produits
et sous-produits. Pp.292. (Paris : Masson et Cie, 1923.)
20 francs each vol.

Molinari, Ettore. Chimie g^nerale et industrielle.

Roy. 8vo. Tome 4 : Chimie organique, g6n6raHt6s, s6rie

formenique. Quatrifeme edition, revue et augment^e.
Traduit de I'itahen par J. -A. Montpellier et B. de Vivi6s.

Pp. 684. (Paris : Libr. Dunod, 1923.) 56 francs.

Miiller, Robert. Elektrochemie der nichtwassigen
Losungen. (Sonderausgabe aus der Sammlung che-

mischer und chemisch-technischer Vortrage, Band 27.)

Roy. 8vo. Pp. viii + 116. (Stuttgart: Ferdinand Enke,

1923.) Grundzahl : 4.50 marks.
Nicol, E. W. L. Coke and its Uses : in Relation to

Smoke Prevention and Fuel Economy. Gl. 4to. Pp.
xii + 134 + ii plates. (London: Ernest Benn, Ltd.,

1923.) 19s. bd. net.*

Olsen, John C, Edited by. Van Nostrand's Chemical
Annual : a Hand-book of Useful Data for Analytical,

Manufacturing and Investigating Chemists, Chemical
Engineers and Students. Fifth Issue, 1922, thoroughly

revised and enlarged. Ex. Cr. 8vo. Pp. xxii -1-900.

(London, Bombay and Sydney : Constable and Co.,

Ltd., 1923.) 215. net.*

Oppenheimer, Carl. Kurzes Lehrbuch der Chemie
in Natur und Wirtschaft. Nebst einer Einftihrung in

der allgemeine Chemie, von Johann Matula. Sup. Roy.
8vo. Pp. XX -h 862. (Leipzig: GeorgThieme, 1923.) 25s.*

Pummerer, Rudolf. Organische Chemie. Zweite
erweiterte Auflage. Pp. xi -f-209. (Dresden und Leipzig:

Theodor Steinkopff, 1923-) 4^-

Schreinemakers, F. A. H. Recueil des travaux
chimiques des Pays-Bas. Feestbundel aangeboden aan
F. A. H. Schreinemakers ter herdenldng van den dag,
waarop hem voor 25 Jahren het Doctoraat honoris causa
werd verleend (7 Juh 1898-1923). Roy. 8vo. Pp. 535-
858 +iv. (Leyde, Holland: A. W.Sijthoff, 1923.) 8s. 3d.*
Smith's General Chemistry for Colleges. Revised and

rewritten by James Kendall. Ex. Cr. 8vo. Pp. xiii -t-747

+ 8 plates. (London: G. Bell and Sons, Ltd., 1923.)
los. bd. net.*
Snow, Clyde M. Essentials of Pharmacy, with

Questions and Answers. Second revised edition. Roy. 8vo.
Pp. 752. (London : Henry Kimpton, 1923.) 28s. net.

Spiegel, Leopold. Heilmittel und Gifte im Lichte
der Chemie. Roy. 8vo. Pp. viii -1- 131. (Stuttgart:
Ferdinand Enke, 1923.) Grundzahl: 4.50 marks.
Thomson, Sir J. J. The Electron in Chemistry:

being Five Lectures delivered at the Franklin Institute,
Philadelphia. Roy. 8vo. Pp. v-i-144. (Philadelphia:
Franklin Institute, 1923.) 1.75 dollars.*

Trivelli, A. P. H., and Sheppard, S. E. The Silver
Bromide Grain of Photographic Emulsions. (Monographs
on the Theory of Photography, from the Research
Laboratory of the Eastman Kodak Co., No. i.) Demy
8vo. Pp. 143. (New York : D. Van Nostrand Co. ;

Rochester, N.Y. : Eastman Kodak Co. ; London: Kodak,
Ltd., 1921.) 15s.*

Walden, Paul. Molekulargrossen von Elektrolyten in
nichtwasserigen Losungsmitteln. Pp. xi -1-350. (Dresden
und Leipzig : Theodor Steinkopff, 1923.) \\s. bd.
Wames, Arthur R. Coal Tar Distillation and Work-

ing Up of Tar Products. Third edition, rewritten and
very greatly enlarged. Gl. 4to. Pp. xv-i-511. (London:
Ernest Benn, Ltd., 1923.) 45s. net.*

Zintl, Eduard. Einfiihrung in das Studium der
anorganischen Chemie. (Enke's Bibliothek fiir Chemie und
Technik, Band 9.) Roy. 8vo. Pp. viii -t- 365. (Stuttgart:
Ferdinand Enke, 1923.) Grundzahl : 9.60 marks.

Technology

Brooke, Margaret L. Lace in the Making, with
Bobbins and Needle. (Routledge's Modern Trade-Book
Series.) Demy 8vo. Pp. x + 164+4 plates. (London:
G. Routledge and Sons, Ltd., 1923.) 75. bd. net.
Department of Scientific and Industrial Research :

Fuel Research Board. Technical Paper No. 8 : The
Steaming of Wigan Arley Coal in Vertical Gas Retorts.
Roy. 8vo. Pp. iii-i-i8. (London: H.M. Stationery
Office, 1923.) gd. net.*

Fallon, John T., Edited by. How to make Concrete
Garden Furniture and Accessories. Roy. 8vo. Pp. 105.
(London : B. T. Batsford, Ltd., 1923.) los. net.

Hooper, Luther, Written and Illustrated by. Weaving
with Small Appliances. Fcap. 4to. Book 2 : Tablet
Weaving. Pp. 66. (London : Sir I. Pitman and Sons,
Ltd., 1923.) 7s. bd. net.

Hughes, W. E. Modem Electro-plating : a Guide-
Book for Platers, Works Chemists, and Engineers.
(Oxford Technical Publications.) Roy. 8vo. Pp. vii +
160+18 plates. (London: H. Frowde and Hodder and
Stoughton, 1923.) 16s. net.*
Mugnier, L. Manuel de la coupe des pierres.

(BibHotheque professionnelle. ) Fcap. 8vo. Pp. 268.
(Paris: J.-B. Baillidre et lils, 1923.) 10 francs net.*
Nirard, J. B. Le Gaz d'eau appropri6 aux chauffages

iiidnstncls. Fcap. 8vo. I'p |7 (Paris: Libr. Desforges,
iw. , .i.25 francs.

Osborn, Harold. Golden Rules of Dental Mechanics :

Notes and Formul<-c. Second edition. i8mo. Pp. 115.
(Bristol : J. Wright and Sons, Ltd. ; London : Simpkin,
Marshall and Co., Ltd., 1923.) 5s. net.

Polkinghorne, R. K. and M. I. R. Weaving and
other Pleasant Occupations, as Training for Hand and
Eye in the Schoolroom. Med. 8vo. Pp. 223. (London,
Calcutta and Sydney : G. G. Harrap and Co., Ltd., 1923.)
los. bd. net.

Stanley, F.-A. Poin9ons et matrices pour le travail
des m6taux en feuilles. Traduit par M. Varinois. Roy.
8vo. Pp. xii -1-470. (Paris: Libr. Dunod, 1923.) 48 francs.
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Walton, Perry. The Story of Textiles. Koy, 8vo.

Pp. 274. (linden : B. T. Batsford, Ltd., 1923 ) 25*- net.

Wendt, R. E. Foundry Work : a Text on Molding,
Dry-sand Core Making, and the Melting and Mixing of

Metals. Cr. 8vo. Pp. ix + 206. (London: .McGraw-
Hill Publishing Co.. Ltd.. 1923.) 105.*

Astronomy
Andoyer, H., ct Lambert, A. iw,.,. .. ...wouoraie.

Roy. 8vo. Seconde partie : Astronomic pratique.
Deuxidme Edition, cnti(^renicnt refondue. Pp. 316 -t- 10
planches. (Paris : J. Hermann, 1923.) 30 francs.*

Hosier, Jean. L'^volution des etoiles. (Recueil des
Conferences-Rapports de Documentation sur la Physique,
Vol. 8, 1") S6rie, Conferences 19, 20 : ^dite par la Soci^t^

Journal de Physique.) Med. 8vo. Pp.103. (Paris: Les
Presses univcrsitaires de France, 1923.) 10 francs.*

Gunther, R. T. Early Science in Oxford. Demy
8vo. Vol. 2 : Astronomy. Pp. xv -f- 408 + 66 plates.

(Oxford : Printed for the Subscribers by the University
I'ress, 1923.) *

Mitchell, S. A. Eclipses of the Sun. Demy 8vo.
Pp. xvii + 425 + 59 plates. (New York : Columbia Uni-
versity Press; London: Oxford University Press, 1923.)
17s. net.*
Phillips, T. E. R., Edited by. Hutchinson's Splendour

of the Heavens* : a Popular Authoritative Astronomy.
Demy 4to. Part 11. Pp. 409-448. Part 12. Pp. 449-488.
(London : Hutchinson and Co., 1923.) 15. 3d. net each
part.*

Meteorology : Geophysics

Air Ministry : Meteorological Office. British

Meteorological and Magnetic Year Book, 1920. Roy.
4to. Part 4 : Hourly Values from Autographic Records,
1920 ; comprising Hourly Readings of Terrestrial Magnet-
ism at Eskdalemuir Observatory, and Summaries of the
Results obtained in Terrestrial Magnetism, Meteorology,
and Atmospheric Electricity, chiefly by Means of Self-

recording Instruments at the Observatories of the Meteoro-
logical Office. Pp. 71 -f- 3 plates. (London : H.M.
Stationery Office, 1923.) 15s. net.*

Air Ministry : Meteorological Office. Geophysical
Memoirs, No. 22 : Absolute Daily Range of Magnetic
Dechnation at Kew Observatory, Richmond, 1858 to

1900. By C. Chree. (M.O. 254b.) Roy. 4to. Pp. 19-47.

(London: H.^L Stationery Office, 1923.) 25. 6d. net.*

Mitchell, W. G. W. Time and Weather by Wireless.

Cr. 8vo. Pp. xii-i-125. (London: The Wireless Press,

Ltd. ; New York : Wireless Press, Inc., 1923.) 3s. 6d. net.*

Shaw, Sir Napier. Forecasting Weather. Second
edition, revised and enlarged. Demy 8vo. Pp. xliii +584.
(London : Constable and Co., Ltd., 1923.) 36s. net*

Geology: Mineralogy

Born, A. Isostasie und Schweremessung : ihre Bedeu-
tung fiir geologische Vorgange. Roy. 8vo. Pp. iii + 160.

(Berhn : Julius Springer, 1923.) 2.20 dollars.*

Fabre, Jean Henri. This Earth of Ours : Talks
about Mountains and Rivers, Volcanoes, Earthquakes and
Geysers, and other Things. Translated from the French
by Percy F. Bicknell. Demy 8vo. Pp. x-(- 339. (London :

T. Fisher Unwin, Ltd., 1923.) 105. 6d. net.

Geological Survey of India, Memoirs of the. Vol.

49, Part I : The Bauxite and Aluminous Laterite
Occurrences of India. By C. S. Fox. Sup. Roy. 8vo.
Pp. iii + 287 + xiii + 11 plates. (Calcutta : Geological
Survey of India, 1923.) 5.8 rupees.*

Geological Survey of India, Memoirs of the. Palae-
ontologia Indica : being Figures and Descriptions of the
Organic Remains procured during the Progress of the
Geological Survey of India. Sup. Roy. 4to. New
Series, Vol. 8, Memoir No. i : Contributions to the
Palaeontology of Assam. By Erich Spengler. Pp. v +
73+4 plates. (Calcutta: Geological Survey of India,

1923.) 5 rupees.*
Hawksworth, Hallam. The Adventures of a Grain

of Dust. (Strange Adventures in Nature's W'onderlands.

)

Cr. 8vo. Pp. xii -I-251. (New York and London : Charles
Scribner's Sons, 1923.) 75. 6d. net.

Hawksworth, Hallam. The Strange A<<

Pebble. (Strange .Adventures in Nature's \''

Cr. 8vo. Pj3. xiii + 296. (New York and London
Scribner's Son.s, 1923.) 7*. 6d. net.

Kayser, Emanuel. Lehrbuch der Geologi
B&nde. Koy. 8vo. Band i und 2 : Allgemeine <

Band i : I^ysiographische Geologie und &ussere hy
Siebente und achtc Auflage. Pp. viii + 740. (Stuttg.t!
Ferdinand Enke, 1923.) Grundzahl : 21 marks.
Klockmann, F. Lehrbuch der Mineralogie.

und zehntc Auflage. Roy. 8vo. Pp. xi+667. (S'

Ferdinand Enke, 1923.) Grundzahl : 17 marks.
Krebs. Stiddeutschland. fLandeskunde von !>< ';ts. h-

land, Tcil i.) (I^cipzig und Berhn : B. G. Ttubacr,
1923.) 25. 5d.

Nopcsa, Franz Baron. Die Familien der Reptilien.j
(Fortschritte der Geologie und Palaontologie, Heft 2,)l

Roy. 8vo. Pp. iii -t- 2 10 +6 Tafeln. (Berlin: GebrttdeTI
Bomtraeger, 1923.) 15s.*

Oostlngh, C. H. Recent Shells from lava. Roy.]
8vo. Part i : Gastropoda. Pp. 174. (Wageningen,|
Holland : H. Veenman en Zonen, 1923.) •

Puchner, Heinrich. Bodenkunde fur Landwirte untecl
BerUcksichtigung der Benutzung des Bodens als Pfianzen-
standort, Baugrund und technisches Material. Roy. 8vo.
Pp. xvi+710+5 Tafeln. (Stuttgart: Ferdinand Enke,'
1923.) Grundzahl: 20 marks.
Todd, James A. Rock Studies. (Foundations of

Nature Study Series.) Cr. 8vo. Pp. 80. (Edinburgh :

A. Baxendine and Sons, 1923.) 2s. net.
Wolff, F.v. Der Vulkanismus. Zwei Binde. Roy. 8vo.

Band 2 : Spezieller Teil. Teil i : Methoden der speziellen
Vulkankunde ; Die ostasiatischen Randbogen ; I

malayischen Randbogen ; Der pazifische Rand Austrahi
(Stuttgart: Ferdinand Enke, 1923.) Grundzahl: 13. .v>

marks.

Geography: Travel
Abraham, George D. British Mountain Climbs.

New and revised edition. i2mo. Pp. 464. (London ;

Mills and Boon, Ltd., 1923.) los. 6d. net.

Abraham, George D. First Steps toCUmbing. Cr. Smj
Pp. 126. (London : Mills and Boon, Ltd., 1923.) 5s.net
Baedeker, Karl. Berhn and its Environs : Handbook

for Travellers. Sixth edition. Fcap. 8vo. Pp. x + z^b.

(Leipzig : K. Baedeker ; London : T. Fisher Unwin,
Ltd., 1923.) 5s. net.

Baker, Lt.-Col. B. Granville. From a Terrace in

Prague. Demy 8vo. Pp. 262. (London : G. Allen
and Unwin, Ltd., 1923.) i6s. net.

Blundell, Peter. The City of Many Waters. Med.
8vo. Pp. 223. (Bristol : J. W. Arrowsmith, Ltd.,

1923.) los. 6d. net.

Boulnois, Helen Mary. Into Little Thibet. Cr.

8vo. Pp. 256 + 20 plates. (London : Simpkin, Marshall
and Co., Ltd., 1923.) 7s. 6d. net.*

Bruce, Brig.-Gen. Hon. C. G., and other Members
of the Expedition. The Assault on Mount Everest, 1922
Sup. Roy. 8vo. Pp. xi+339-(-33 plates + 2 maps
(London : E. Arnold and Co., 1923.) 255. net.*
Carson, T. Simpson. The World as seen by Mt-

Med. Svo. Pp. 352. (London: Heath Cranton, Ltd,
1923.) 30s. net.

Cebrian, Konstantin. Geschichte der Kartographit :

ein Beitrag zur Entwicklung des Kartenbildes und Karteu-
wesens. (Geographische Bausteine, Heft 10.) I : .-Mter-

tum. I : Von den ersten Versuchen der L^derabbildung
bis auf Marines und Ptolemaios (zur alexandrinischen
Schule). Miteinem Anhang " Ptolemaios als Kartograph,"
von Joseph Fischer. (Gotha : Justus Perthes, 1923,)
Grundzahl : 4.50 marks.
Cook, James H. Fifty Years on the Old Frontier :

as Cowboy, Hunter, Guide, Scout and Ranchman. Med.
8vo. Pp. xix-h29i+32 plates. (New Haven: Yale
University Press ; London : Oxford University - Press,

1923.) 1 8s. 6d. net.*
Doughty, Charles M. Travels in Arabia Deserta.

New and cheaper edition. In 2 vols. Demy 8vo. Vol. i.

Pp. xxvi+623. Vol. 2. Pp. xiv+690. (London;
Jonathan Cape and the Medici Society, Ltd., 1923.)
63s. net.
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Dunbar, lanthe. The Edge of the Desert. Imp. 8vo.
Pp.148. (London: Phihp Allan and Co., 1923.) 12s.6if.net.

Fairgrieve, James. Land-form Map Book: a
Graded Course" of Exercises on Mapping Land Forms.
New impression. Imp. 8vo. Pp. 32. (London : The
University of London Press, Ltd., 1923.) is. 3^. net.
Forder, Rev. A. Petra, Perea, Phoenicia. Cr. 4to.

Pp. 112. (London: Marshall Bros., Ltd., 1923.) 7s. 6«?. net.
Golding, Louis. Seacoast of Bohemia. Cr. 8vo.

Pp. 296. (London : Christophers, 1923.) 7s. dd. net.
Gregory, J. W., and Gregory, C. J. To the Alps

of Chinese Tibet : an Account of a Journey of Exploration
up to and among the Snow-clad Mountains of the Tibetan
Frontier. Demy 8vo. Pp. 321 + 16 plates. (London:
Seeley, Service and Co., Ltd., 1923.) 25s. net.*

Hall, Herbert C. (Johnny). Barrack and Bush :

In Northern Nigeria. Cr. 8vo. Pp. 154. (London :

G. Allen and Unwin, Ltd., 1923.) 7s. bd. net.

Haushofer, Karl. Japan und die Japaner : eine
Landeskunde. Roy. 8vo. Pp.166. (Leipzig und Berlin :

B. G. Teubner, 1923.)
Hettner. Der Gang der Kultur iiber die Erde.

(Geograph. Schriften, Heft i.) (Leipzig und Berlin :

B. G. Teubner, 1923.) is. '^d.

Hutton, Edward. Highways and Byways in Somerset.
(Highways and Byways Series.) Pocket edition. Fcap.
8vo. Pp. xviii+419. (London: Macmillan and Co.,

Ltd., 1923.) Cloth, 6s. net ; leather, 7s. td. net.

Johnston, Sir Harry, and Guest, L. Haden, Edited
by. The Outline of the World To-Day. (To be com-
pleted in about 24 fortnightly parts.) Demy 4to. Part i.

Pp. 40. Part 2. Pp. 41-80. (London : George Newnes,
Ltd., 1923.) IS. zd. net each part.*

Lang, Andrew. Highways and Byways in the
Border. (Highways and Byways Series.) Pocket edition.

Fcap. 8vo. Pp. xvi+439. (London: Macmillan and Co.,

Ltd., 1923.) Cloth, 6s. net ; leather, 7s. bd. net.

Mackie, John. The Great Antarctic. Cr. 8vo. Pp.
287. (London: Jarrolds, Ltd., 1923.) 3s. bd. net.

O'Connor, V. C. Scott. A Vision of Morocco : the
Far West of Islam. Demy 8vo. Pp. 382. (London :

Thornton Buttervvorth, Ltd., 1923.) 25s. net.

Plischke, H. Christoph Kolumbus • die Entdeckung
Amerikas. 8vo. Pp. 159. (Leipzig : F. A. Brockhaus,
1923.) Grundzahl : 2.50 marks.
Pope, R. Martin. Here and There in the Historic

Near East : Impressions and Reflections, 1918-1919.
Ex. Cr. 8vo. Pp. 156. (London : The Epworth Press,

19^3) 3^- ^'^- rict.

Read, D. H. Moutray. Highways and Byways in

Hampshire. (Highways and Byways Series.) Pocket
edition. Fcap. 8vo. Pp. xviii+444. (London: Mac-
millan and Co., Ltd., 1923.) Cloth, 6s-. net; leather,

7s. (yd. net.

Rey, Charles F. Unconquered Abyssinia as it is

To-day : an Account of the Country, its Peoples and their

Customs, considered from the Social, Economic and
(Geographic Points of View ; its Resources and Possi-

bilities, and its Lxtraordinary History as a Hitlierto

Uncon(}uered Nation. Demy 8vo. (London : Seeley,

Service and Co., Ltd., n,)23.) 21s. net.

Richardson, Gapt. Leslie. Tliin^^ ( 11 dii the

Rivicr.i : a I )c^< 1 i] jt ion (if its iiitcrcstmg Peoples and
their \\'a\,-. ,ii!'l the I liariiiiii'4 S> ciir-, of the French and
Italian 1<: ' 'ii;,; 1 ictwi rli Marscillrs nnrl Genoa.
I' I a ! I '^\ '

I I -OIK Ion : SeeliV, :-M
I , 1: ! a Hii I o,

.

Lt.r. lo-/
, ,

lai,

Schultz, Arved. . > m.' 1 .am l- kundc, \\<-\

,S\(). rp. \ ni - -: |o ... .i : I'lidiii.i \^-\ I lirt i o.'
;

" SiiafHe." I lie Impossible Islan
'

J'eople .ind Its Sport. Mcd. 8vo. I''

11. V . ,in<l ( .. \\lfii.al.\-, I :

• > ••

Spary, V. G. Ilim i Map Woi k

Cr. |to I'p I o ' I o!i 1 \- of Lond' m
J>n-s~,, 1.1.1

.
I-

'I'liomas, .) . i
li -o

!

(wo^raplM. -.

3 niapa. l.oM'ioM

Ward, Gajit. \' Kiiii;iiim. i a- i i isi,<i, .a

Tibet: a I
)(-,( i ipt ion ot the I .it t le Ln, ,;•, a l.ainl ulieie

Asia's Mightiest Kuer.s gallop in llaincaa through tlie

Narrow Gateway of Tibet ; its Peoples, Fauna and Flora.
Demy 8vo. Pp. 316+16 plates + 4 maps. (London:
Seeley, Service and Co., Ltd., 1923.) 21s. net.*

General Biology : Natural History : Zoology :

Botany
Abderhalden, Emil, Herausgegeben von. Handbuch

der biologischen Arbeitsmethoden. Sup. Roy. 8vo.
Lieferung no. Abt. 5 : Methoden zum Studium der
Funktionen der einzelnen Organe des tierischen Organis-
mus. Teil 3A, Heft 4: Entwicklungsmechanik. Pp.
539-684 4-xix. (Berhn und Wien : Urban und Si hwarzen-
berg, 1923.) 6s.*

Blaringhem, L. Pasteur et le transformisme. 8vo.
Pp. xiv + 262. (Paris: Masson et Cie, 1923.) 14 francs.
Brander, A. A. Dunbar. Wild Animals in Central

India. Demy 8vo. Pp. xv -h 296 + 16 plates. (London:
E. Arnold and Co., 1923.) i8s. net.*
Brown, Beatrice Curtis. Quite Wild Animals.

Fcap. 4to. Pp. 35. (London : W. Hcinemann, Ltd
,

1923.) 3s. bd. net.

Brown, Henry Hilton.. By Meadow, Gro\o aiul

Stream : an Introduction to Nature Study. Cr. 8vo.
Pp. 196 + 18 plates. (London: Religious Tract Society,

1923.) 3s. net.

Buckhurst, A. S., Staniland, L. N., and Watson,
E. B. British Hymenoptera. Cr. 4to. Pp. 48 + 8
plates. (London : E. Arnold and Co., 1923.) 9s. net.*
Coward, T. A. Birds and their Young. Cr. 4to.

Pp. viii + 151 +44 plates. (London : Gay and Hancock,
Ltd., 1923.) los. bd. net.*
Derieux, Samuel A. Animal Personalities. Pott 4to.

Pp. xxiv+298. (London: W. Heinemann, Ltd., 1923.)
7s. bd. net,

Fitzsimons, F. W. The Natural History of South
Africa: Birds. In 2 vols. Cr. Svo. Vol. i. Pp. xvi +
288 +5 plates. Vol.2. Pp. vii +323 +5platts. Moiulon:
Longmans, Green and Co., 1923.) 12s. bd. \w\ eicli vol.*

Gatty, Margaret. Parables from Nature. (Queen's
Treasures Series.) Small Cr. 8vo. Pp. vi + 210 + 8 plates.
(London : G. Bell and Sons, Ltd., 1923.) 4s. net.

Gladstone, Hugh S. Notes on the Birds of I )unifi its-

shire ; a Continuation of The Birds of Dumfriesshire.
Med. Svo. Pp. 115 +4 plates ; 1 >unifiie.s : Dumfries and
Galloway Natural History and AntKin.ni.m Society, 1923.)
los. net.*

Holmes, S. J. Studies in lAoimion and iMi^eiih s.

Demy 8vo. Pp. v+261. (New \ 01 k : llinonit. Ih,,,,-

and Co., 1923.) *

Hume, E. Douglas. Bechamp or PasLcii ; a Lo.-^t

Chapter in the History of Biology. Founded upon MS.
by Montagu R. Levorsnn. Cr. 8vo. Pp. viii + ic^u.

(Chicago: Cov iei ^'
! ondoii : Siinpkm. M'.ir--h.dl

and Co., Ltd., 10 ;
'

Karsten, (J., aia: .^cheiu-k, II., 1 Ieiau>L;e-(lM n \on.
Vegetatioiishildei l<eihai,,ihii Koi.Mk.i, \ on M Kikli

und li. Kiibel. ( :iiind/ahl :
Ka-.'^,-

1 | i,.]; ; , ;

Vegetationdiildei ,mi-, l-lo; Iphoi.
Gnindzah! :
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Keartoii, Kichard. Will lail A.i

StoiA- Hook hir 1 '.o\ > and ( .11 !-. (1 -

\1 plates. il.ondon. N' ' ' ' a* .aal \|, iiMia:''- :

Cassell and ( o
, Ltd , 1

Long, William J. ^
; . \ a
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'

^oll, ,: \ I .ad-a, II a

\:
'

' ailas-

|ia. .ion;

T. Ll.-hia I ...M!l. :'

Mesopotaniia I- \ |a di' lonai \ 1 o? ta' "
I
).'

M;ulr bv \\<-'.-'- ' ;:„ \ .-.a ., ^ .a ii

1 1 .
1

1

1 ; .Mama

1919.
11.1 of

,
Keptlles. et.

plllilished m till

! \ "-^o. II I \ (I mill l:

n.e.l oa! oiiMl^h.

• ipel.'

1
'11 a I im

Co.. Lt(



XIV Sup/y/euteni to ''Nature,'' November 24. 1923

Ministry of Agriculture and Fisheries. Fishery

IiivtstiKutions, Seric* i. Vol '.. No « : Hep>rt on Seasonal

Variation in the Chemical < -n of Oysters (baaed

on the Work of thcGovernin ,t). Ry K. S. KusscU.

Imp. 8vo. Pp. i.\. (I-<jiitl.... . li .\1. Stationery Office,

>9^3) 3*- net.*

Ministry of Agriculture and Fisheries. Fishery

InvestiRations. Scries 2. Vol. 6, No. 2 : Quantitative

Studies on the P'auna of the Sea liottom. No. i : Pre-

liminary Investigation of the Dogger Bank, By F. M.

Davis. Imp. 8vo. Pp. 54. (lx)ndon : H.M. Stationery

Office. \<-}i\.) 6i. nrt.*

Mitchell, P. Chalmers, Kditcd by. The Pageant
of Nature : British Wild Life and its Wonders. Sup.

Roy. 8vo. Partly. I'll. 1 121-1184. Part 18. Pp. 1185-

1248. (Ix)ndon : Cassell and Co., Ltd., 1923) I5. 3d. net

each part.*

Olbricht, K. Klima und Entwicklung : Versuch einer

Bioklimatik dcs Menschen und der Saugetiere. (Jena :

Gustav Fischer, 1923.) Grundzahl : 3 marks.

Olttnanns, Friedrich. Morphologic und Biologic der

Algen. Zweite, umgcarbeitete Auflage. Band 3 : Morpho-
logic, FortpHanzung, Die l-h-nahrung der Algen, Der
Haushalt der Gewasser, Die Leben.sbedingungen, Vegeta-
tionsperioden, Das Zusammenleben. (Jena ; Gustav
Fischer, 1923.) Grundzahl : 10 marks.

Pienaar, A. A. Maanhaar : the Adventures of a
Lion-Family and other East African Sketches. Trans-
lated from the Afrikaans by B. and E. D. Lewis. School
edition. Cr. 8vo. Pp. xv+256. (London: Longmans, Green
and Co., 1923.) 3s.

Plate, Ludwig. Allgemeine Zoologie und Abstam-
mungslehre. Zweitcr Teil : Sinnesorgane. (Jena : Gustav
Fischer, 1923.) Grundzahl : 20 marks.'

Ramsay, Col. R. G. Wardlaw. Guide to the Birds
of Europe and North Africa. With a Biographical
Memoir by William Eagle Clarke. Cr. 8vo. Pp. xi-f355.
(London and Edinburgh: Gurney and Jackson, 1923.)
12s. bd. net.*

Sarasin,F.,undRoux, J. Nova Caledonia : Forschung-
en in Neu-Caledonien und auf den Loyalty-Inseln.
4to. A : Zoologie. Band 3. Lieferung i : Chilopodes
de la Nouvclle-Caledonie et dcs lies Loyalty, von H.
Ribaut. Lieferung 2 : Dipteres pupipares de la Nouvelle
Cal6donic et des lies Loyalty, von L. Falcoz. Lieferung
3 : Locustidaj et phasgonuridae de la Nouvelle Cal6donie
et des lies Loyalty, von C. Willemse. Lieferung 4 :

Acarina della Nuova Caledonia et delle Isole Loyalty,
von A. Berlex. Lieferung 5 : Sur une nouvelle esp^ce
de Hannemannia, Oudms., von A..C. Oudemans. Lieferung
6 : MoUusques terrestres de la Nouvelle-Cal6donie et des
lies Loyalty, von Ph. Dautzenberg. Pp. 156. (BerUn :

C. W. Kreidel, 1923.) Grundzahl : 15 marks.
Seaby, Allen W. Skewbald : the New Forest Pony.

Pott 4to. Pp. 158. (London : A. and C. Black, Ltd.,

1923.) 55. net.

Senior-White, Ronald. Catalogue of Indian Insects.
Sup. Roy. 8vo. Part 2: Culicidae. Pp. iv + 124. i.io
rupees. Part 3: Bombyliidae. Pp. ii+31. 8 annas.
(Calcutta : Government Printing Office, 1923.) *

Smith, A. Bernard. Poisonous Plants of all Coun-
tries. Second edition. Cr. 8vo. Pp. 112. (London:
Bailliere, Tindall and Cox, 1923.) 6s. net.

, Strasburger-Koemicke. Das kleine botanische Prak-
tikum fiir Anfiinger : Anleitung zum Selbststudium der
mikroskopischen Botanik und Einfiihrung in die mikro-
skopische Technik. Zehnte Auflage, bearbeitet von Max
Koernicke. (Jena: Gustav Fischer, 1923.) Grundzahl:
6 marks.
Thorburn, A., Written and Illustrated by. Game

Birds and Wild-Fowl of Great Britain and Irelaud. Imp.
4to. Pp. vii -I- 79 + 30 plates. (London : Longmans,
Green and Co., 1923.) 105s. net.*

Westell, W. Percival, Edited by. The Book of
Nature. Roy. 8vo. Pp. 355. (London : Oxford Univer-
sity I^ess, 1923.) los. 6rf. net.
Wheeler, William Morton. Social Life among the

Insects. Demy 8vo. Pp. vii +375. (London. Bombay
and Sydney: Constable and Co., Ltd., 1923.) i6s. net.*

Horticulture: Forestry: Agrriculturc

Knapp, Arthur W. The C<Koa and Clujcol..

dustry : the Tree, the Bean, the Beverage. (Vv
Common Commodities and Industries.) Cr >>>

xii + 147. (Ix>ndon : Sir \. Pitman and Sons, :

3s. net.*
MacDonald, James. Lawns, Links and

fields. Cr. 8vo. Pp. ix +78 +8 plates. (I^ndon : <

lAje, Ltd.; George Newnes, Ltd.; New York: tiiuii'

Scribner's Sons. 1923.) 5s.net.*
Nowell, William. Diseases of Crop-plants i" ''

Lesser Antilles. (Published on behalf of the I

Department of Agriculture.) Demy 8vo. P|). xi

-1-56 plates. (London : The West India Committee,
14 Trinity Square, 1923.) 12s. bd. net.*
Roberts, H. Armstrong. Commercial Poultry Rais-

ing : a Thoroughly Practical and Complete Reference
Work for the Amateur, Fancier or (icncral Farmer,
especially adapted to the Commercial Poultryman

;

containing a Description of all Recognised Breeds <rf \

Fowls, including Turkejra, Ducks, Geese and Hgeons

:

Special Chapters on Artificial Incubation and Brooding,
EHseases of Poultry and their Treatment, Brec<l'

Increased Egg Production, Feeding Formulas. Fa
and Marketing, also numerous Working Plans and 1 'c-

scriptions of the most Improved Types of Houses, Yards,
I^bor-saving AppUances and Equipment generally.
Demy 8vo. Pp. xix-t-588. (London: Chapman and
Hall, Ltd., 1923.) 15s. net.*
Rubber Growers' Association. A Handbook on

Rubber Uses and their Development. Pp. 162. (London :

The Rubber Growers' Association, Inc., 1923.) 25. td.

Thompson, Homer C. Vegetable Crops. (McGraw-
Hill Agricultural and Biological Publications.) Med. 8v<j

Pp. ix -1-478. (London: McGraw-Hill Publishing Co,
Ltd., 1923.) 22s. dd.*

Anatomy : Physlologry

Berg, Ragnar. Vitamins : a Critical Survey
Theory of Accessory Food Factors. Translated from li,

German by Eden and Cedar Paul. Demy 8vo. Pp. 41-;,

(London : G. Allen and Unwin, Ltd., 1923.) i8s. net.*

Bourguignon , Georges . La Chronaxie chez 1'homme

:

etude de physiologie generale des syst^mes neuro-mus-
culaires et sensitifs. Roy. 8vo. Pp. 417. (Paris : Masson
et Cie, 1923.) 35 francs.

Hahn, Amandus. Grundriss der Biochemie fiir Studie-
rende. Roy. 8vo. Pp. iv + 265. (Stuttgart : Ferdinand
Enke, 1923.) Grundzahl: 6.60 marks.
Hopkins, F. Gowland. Newer Aspects of the Nutri-

tion Problem. Med. 8vo. Pp. 19. (New York : Col-
umbia University Press ; London : Oxford University
Press, 1923.) IS. td. net.*

Anthropology : Archjeology

Burger, Fr. Unter den Kannibalen der Suwsv.- .

Studienreise durch die melanesische Inselwelt. 8vo. Pp.
viii + 223. (Dresden: Deutsche Buchwerkstatten. 1923.)
Grundzahl : 9 marks.
Pape, Capt. A. G. Is there a New Race Type .'

and The Philosophy Behind. Gl. 8vo. Pp. 29 + 29.

(Edinburgh : Fyall and Maine, 1923.) 2s. dd. net.*

Roth, H. Ling. The Maori Mantle: and Some Com-
parative Notes on N.W. American Twined Work. Sup.
Roy. Svo. Pp. 124 + 22 plates. (Halifax: Bankfield
Museum. 1923.) *

Thomson, J. Arthur. What is Man ? Cr. Svo. Pp.
ix -1-244. (London: Methuen and Co., Ltd.,

6s. td. net.*

Philosophy : Psychology

Alexander, Hartley Burr. Nature and Human
Nature : Essays Metaphysical and Historical. Demy Svo.

Pp. x-f529. (Chicago and London: The Open Court
Publishing Co., 1923.) 15s. net.*
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Aurelius Antoninus, Marcus. The Thoughts of the
Emperor ;\Iarcus AureUus Antoninus. Translated by
George Long. Med. 8vo. Pp. iii + 156. (London : Martin
Hopkinson andCo., Ltd., 1923.) 105. 6d. net.*

Cassirer, Ernst. Substance and Function and
Einstein's Theory of Relativit}'. Authorised Translation
by William Curtis Swabey and IMarie Collins Svvabey.
Med. 8vo. Pp. xii+465. (Chicago and London: The
Open Court PubHshing Co., 1923.) 3.75 dollars.*

Dulley, William. Body, Soul and Spirit : an
Attempt to portray the Human Mind as a Tangible
Idea. Ex. Cr. 8vo. Pp.279. (London: Heath Cranton,
Ltd., 1923.) 7s. bd. net.

Hadfield, J. A. Psychology and Morals : an Analysis
of Character. Second edition. Cr. 8vo. Pp. vii + 186.
(London : Methuen and Co., Ltd., 1923.) 65. net.*
Hunter, Walter S. General Psychology. Revised

edition. Cr. 8vo. Pp. 368. (Cambridge : At the
University Press, 1923.) los. net.

Jarre, V. Dualite de la matiere : Essai sur le

mecanisme du renouvellement des mondes. Imp. i6mo.
Pp. 304. (Paris : Felix Alcan, 1923.) 10 francs net.*
Jones, Ernest. Papers on Psycho-Analysis. Third

edition. Med. 8vo. Pp. x 4-731. (London : Bailliere, Tin-
dall and Cox, 1923.) 25s. net.

Kennedy-Fraser, David. The Psychology of Educa-
tion. Cr. 8vo. Pp. viii + 2oi. (London: Methuen and
Co., Ltd., 1923.) 65. (id. net.

Montet, Ch. de. The Primary Problems of Medical
Psychology : a Textbook for Students and Practitioners.
Translated by A. Newbold. Cr. 8vo. Pp. vii + 142.
(London: J. Bale, Sons, and Danielsson, Ltd., 1923.)

IS. (yd. net.

Sampson, Rev. Holden Edward. Koinonia Ek-
Klesias (The Communion of the Ek-Klesia) : a revised
version of the Writer's original painplilct, " The Revival
of Mysticism," together with The Old Jfstament and The
New Testament, Two Epochs of tlir ( )iie Covenant of

God. Fcap. 8vo. Pp. 63. (Birniinf;h;uu : The V.V-

Klesia Press, Wythall ; London : W. Rider and Son, Ltd.,

1923.) 15.*

Sampson, Rev. Holden Edward. The Doctrine and
Historicity of Pre-Existence and Reincarnation : together
with the Law of Redemptive Evolution. Fcap. 8vo. Pp.
5'). M!irmingham: The Ek-Klesia Press, Wythall;
J,oii(l()n : W. Rider and Son, Ltd., 1923.) is.*

Sampson, Rev. Holden Edward. The Songs of the
Beginning : an Interpretation of the Story of Creation
and the I'all, recounted in the Book of " Genesis." Cr.

.S\o. \'<)1. I. Pp. vii -1-303. (Birmingham: The Ek-
Klcsia Press, Wythall ; London : W. Rider and Son, Ltd.,

1923.) 35. bd.*

Sampson , Rev . Holden Edward . Practical Mysticism
I'hunly Put : two Courses of Lectures given in London
ill March and April 1922 on " The Sacred Principles of

the Path of tlie Divine My.steries : Essentials of Re-
(Icncration niul 1 'crfcctioii. " Cr. 8vo. Pp. v-l-163.

( liinningliain : The Ek-Kk:Hia Press, Wythall; London:
W. Rider and Son, Ltd., 1923.) 3s. 6(Z.

*

Sampson, Rev. Holden Edward. Portraits of Jesus
Cr. 8vo. First Series : a Series of Nine Less' > 11s (Icpi. •

Various Aspects of the Great Master. I'p \ii

(Birmingham : The Ek-Klesia Press, Wythall ; Londi-
W. Rider and Son, Ltd., 1923.) 3s. 6rf.*

Santayana, George. Tlic rnknfiwnlilc :
'• '''^i;

Spencer Li'(tiirc (Iclncrcd .it M.xtnnl, :| ^ , ,.

Demy '"^No, V\k ^m, Mlxlonl: ( Linininn I '1 -p:
Oxford I 'ni\ci ;-i I \ I'm ., \'^ : ;

i j • ml.*
Schweitzer, /Vlhcrt. I iif 1 'iiiln ,i.|i!i\- nf ( ixiliN.niMii

I>cni\- .S\<). I', lit 1: Mil- I )ccay and t'

(i\ilisati()ii ri hi- I i,dc Miinorial Lectii.

l.ltcd l)\- < I . ( ,1111(11(111, 1']). IJI. (Lou.ioil . .\. clMU *.,.

I'.l.irk, Ltd , l<,J ;. I V, llcl

Semon, Richiird. Mm niir I'sychology. Translated
from the German by Belbi l)iill\ I)( ni\ \w I'p 343.
(London: G. Allen anri I n\'.iii, Ltd., lu'; - 11 i-l •

Study, E. I »ir 1 \\(lt,iii-.i. ill :

voni l\,i iiiiic. / .
1 ! h''it ii I

' A i

Tnl : I ),is i'r((l)lrii: '
j ,11/. iM ' ;'!':

aus dcr WitiirwK' ^'linik, iLiiid

Pp. .\.
i
Sj. (IJiaun. - 1. .. .„ . 1 . ..--.L^ und buhu, ly-.,.,

Grundzahi : 3.5 marks.

Walsh, James J. Psychotherapy : Suggestion in the
Treatment of Disease, with the Principles for the Employ-
ment of Energies derived from the Mind for the Relief
of Functional Ailments. Revised edition. Roy. 8vo.
Pp. xxix -f 846. (New York and London : D. Appleton
and Co., 1923.) 305. net.

Wohlgemuth, A. A Critical Examination of Psycho-
Analysis. Demy S\-o. I'p. 230. (London: G. Allen
and i'nwin, J.ttl. ; Xcu York : The Macmillan Co., 1923.)
105. bd. net.*
YermolofF, Nicolas. Y a-t-il continuite dans le

monde physique ? Gl. 8vo. Pp. x-f48. (Paris: Gaston
Doin, 1923.) 3.50 francs.*

Medicine : Surgery

Alexander, G. F. Principles of Ophthalmoscopy and
Skiascopy. Demy 8vo. Pp. viii-f72. (London: j. and
A. Churchill, 1923.) 5s. net.*
Ardin-Delteil, P., et Soubeyran, P. Manuel de

petite chirurgie et de technique medicale jounialiin-. Ki )v.

8vo. Pp.928. (Paris: Masson et Cie, 1923.) .(5 francs.

Barnes, Jr., Francis M. An Introduction to the
Study of Mental Disorders. Second edition, revised and
enlarged. Roy. 8vo. Pp. 290. (London: Henry Kimpton,
1923.) i8s. net.

Beck, Joseph C. Applied Pathology in Diseases of
the Nose, Throat and Ear. Roy. 8vo. Pp. 280. (London :

Henry Kimpton, 1923.) 37s. bd. net.

Blair, Vilray Papin, and Ivy, Robert Henry.
Essentials of Oral Surgery. Roy. 8vo. Pp.526. (London:
Henry Kimpton, 1923.) 32s. net.

Brugsch, Theodor, und Schittenhelm, A., Heraus-
gegeben von. Klinische Laboratoriumstechnik. lland i.

Pp. 681. (Berlin und Wien : Urban und St h\v ir/< iiluii;,

1923)
Burford, George. Cannr : tin ! m i<a.sing Plague of

the Century. An Address dtliv^nd in Uie first instance
to Sisters and Nurses of the London Homaopathic Hospital,
later revised and amplified. Roy. 8vo. Pp.36. (London:
J. Bale, Sons, and Danielsson, Ltd., 1923.) 3.S-. 6r/. net.

Davis, W. C:iyde. Essentials of Operati\r I )<misti

w

Fourth re\ ised edition, Roy. 8vo. Pp. 3()3. (i.i)iulun :

Henry Kimpton, 1923.) 32s, nd.
Enriquez, Dr., et Durand, CJaston. 1 1 s 11 rros de

I'estomac et du duodenum: Diagno-
scopique et radiographique. (Colh^
Chirurgie pratiques.) Roy. 8vo. Pp -^i ; ; i;i in s.

(Paris: Ma.sson et Cie, 1923.) 10 tr.uir-

Falta, Wilhelm. luulocrine Pimnim , : im ludiiiL; tlicir

Diagnosis and 'ricatmcnt. jdiird cditK in. |i,i I'p, 669.
(London : J. and .\. ( Iniix inil, i').;j.j ,;i'v m-t.

Farabeu'f, L.-H. IVecis de nianurl diMraioirc.
Nouveau tirage. Roy. 8vo. Pp. T09J. (l',l^l^: M,i-,-(in

et Cie, 1923,) fi 1 s

Fergus, A. l r(Mdaiiil. I li<- ( ijihllialimi-M ..pi- ,iml

How to I'se 11 „i;;, .1 . Impli 1 on Diplopia. I»riii\' ."-xo.

Pp, 48. d.linden;
I .

and A. ( liurchill, 192 V ' ; - '"/. nrt.

FlafiJi. 1'. .J. 111.- \\\ of .\n.esthesia, '

1 Imd rditiun.

I I'liil.idrlplu.i .and London: j, IV i ,i|'pini ( pt t

; ) iS.s, net.

I ootc, Fahvaril Milton. A 1.

-",::
I 1!! !; .-dill. ,11 |\'(,\ ,^\ n I

':

^ .. i. .:,,! 1 ..lid. .11 : I ) \ ! .
I

,

|,,.i.

<;oul(i. Sir .Mfred -ical
hi.-' , . -^r-.ih .di; ,,>,il,l.

h, ,.p -^-.M \ , ]]
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Lindsay, James Alexander. Medical Axioms, AphoF'
iiims, and Clinit al Momoraiula. Jwcond impression. Cr. 8vo.

Pp. 11)4. (I.ond(»n: H. K LcwisandCo.. Ltd.. 1923.) 65. net.

Lomba, J. Lopez, fvtudfs fxpirimcntalcs ft critiqut's

»ur I'avitaminosr. Koy. Hvo. Pp. 347. (Paris : Jouve
ct Cif, HM\.)

Mallii, Henri. I.cs Infections paratypholdes et

gacrtncricnnes : ittude clinique ct th^rapcutique. Imp.
i6mo. Pp. ic>C. (Paris: A. Maloine ct nls, 1923.)

8 francs not.

Medical Research Council : Special Report Series.

No. 79 : liacteriological and Clinical Observations on
Pneumonia and Kmpyemata ; with Special Reference to

the Pneumococciis and to Serum Treatment. (London :

H.M. Stationery Oflice, 1923) 5*- net.

Naunyn, B. Versuch einer Cbersicht iind Ordnung
der Gallensteine des Menschen nach Anlage imd Struktur,

nach Alter uiid Standort der Steine. (Jena : (iustav

Fischer, 1923.) (irundzahl : 6 marks.
Neuhof, Sellan. Tlie Heart : its Physiology, Path-

ology and Chnical Aspects. Roy. 8vo. Pp. 701. (Lon-
don : S. C. PhilHps and Co.. 1923.) 50s. net.

Oklnczyc, J. Cancer de I'intestin. Roy. 8vo. Pp.

236. (Paris: Gaston Doin, 1923.) 15 francs.

Ombridanne, L. Precis clinique et operatoire de
chirurgieinfantile. (Collection de Precis m^dicaux.) Cr.Svo.

Pj). xvi f 1
1
40. (Paris: Masson ct Cie, 1923.) 40 francs.

Ozenne, E. Hygiene prophylactique des h6mor-
roidaires. Cr. 8vo. Pp. 175. (Paris: Masson et Cie,

1923.) 8 francs.

Poulard, Dr. Traits d'ophtalmologie. 2 vols. Roy.
8vo. Pp. 1458. (Paris: Masson ct Cie. 1923.) 120 francs.

Rlbemont-Dessalgnes et Lepage, G. Traite d'ob-

st^trique. Neuvienie edition revue et mise A jour par
V. Le Loricr. Roy. 8vo. Pp. xiv+1574. (Paris: Masson et

Cie, 1923.) 65 francs.

Robertson, Janet P. The Nursing of Surgical

Tuberculosis in Children ; with Chapters on Plaster

Work. i2mo. Pp. 98. (London : The Scientific Press,

Ltd., 1923) 35. net.

Schanz, A. Handbuch der orthopadischen Technik :

fiir Arzte und Bandagisten. Zweite, durchgesehene und
verbesserte Auflage. (Jena : Gustav Fischer, 1923.)
Grundzahl : 20 marks.

Schindler, Rudolf. Lehrbuch und Atlas der Gastro-
skopie. Koy. 8vo. Pp. viii + 132+20 Tafeln. (Miinchen :

J. Y. Lehmann, 1923.)
Wegele, Carl. Die Therapie der Magen- und Darm-

erkrankungen. Fiinfte, umgearbeitete Auflage. (Jena :

Gustav Fischer, 1923.) Grundzahl : 9 marks.
Whitman, Royal. A Treatise on Orthopaedic Surgery.

Seventh edition, thoroughly revised. Roy. 8vo. Pp. 993.
(London : Henry Kimpton, 1923.) 42s. net.

Williams, Leonard. Minor Maladies and their Treat-
ment. Fifth edition. Cr. 8vo. Pp. 427. (London :

Bailli6re, Tindall and Cox, 1923.) 7s. bd. net.

Miscellaneous

Ackermann, A. S. E. Popular Fallacies I'xplained
and Corrected. (With Copious References to Authorities.)

Third edition. Ex. Cr. 8vo. Pp. xvi +984, (London:
The Old Westminster Press, 1923.) 12s. 6d. net.*

Baudouin, Charles. Tolstoi : the Teacher. Author-
ised Translation by Fred Rothwell ; with Hitherto Un-
published Documents supplied by Paul Biroukof. Cr. 8vo.
Pp. V+218. (London: Kegan Paul and Co., Ltd. ; New
York: E. P. Dutton and Co., 1923.) 6s. td. net.*
Beard, James T. Mine E.xamination Questions and

Answers : compiled from Examinations for Positions of

Mine Inspector, Mine Foreman, Assistant Foreman,
Fireboss, Hoisting Engineer, Safety Inspector and Shot-
firer. Ex. Cr. 8vo. Part i. Pp. vii+258. Part 2.

Pp. vi + 259-546. Part 3. Pp. vi+ 547-872. (New
York and London: McGraw-Hill Book Co., Inc., 1923.)

3 parts, 37s. 6d.*
British Association. The Advancement of Science,

1923 : Addresses deUvered at the 91st Annual Meeting
of the British Association for the Advancement of Science,
Liverpool, September 1923. Demy 8vo. Pp. 24+34 +
24 +25 + 18 + 12 + 24 + 13 + 22 + 18 + 25 + 21 +12 + 10.

(London : John Murray, 1923.) 6s.*

Gorbin, Thomas W. The Wonders of S<

Invention. Cr. Hvo. Pp.219. (London; S<vlpy.

-

and Co., Ltd.. 192 v) 3s. net.
Evarts, Hal G. Tumblewccds. Cr

(Ix)n<lon: Hodderand Stoughton, Ltd.. 19J , ,
'

Everitt, Frank, and Heywood, JohniM>n.
Control for Foundries. Edited by William R. I

Med. 8vo. Pp. vii+226. (I.ondon : M' ' i iw-Hill Puh
lishing Co., Ltd., 1923.) 15s.*
Gibson, Charles R. Great Inventions and Hov '

were Inveiiti'd. Cr. 8vo. I'p. 240. (London :
'

Service and Co., Ltd., 1923.) 5s. net.

Hackett, J. T. My Commonplace Book. Fourth
edition, revised and enlarged. Demy 8vo. Pp. xxiv
+ 438. (London : Macmillan and Co., 1923.) 12s. 6(f. net.*
Harbarger, S. A. English for Engineers. Cr. fivo

Pp. xiii+266. (London: McGraw-Hill Publishini' '

Ltd , 1923.) los.*

Hart, Ivor B. Makers of Science: Mathei
Physics, Astronomy. Cr. 8vo. Pp. 320. (L<

Oxford University Press, 1923.) 6s. net.*
Hunter, Merlin H., and Watklns, Gordon S. lii-

Background of Economics. Ex. Cr. 8vn Pp x - 51 -

(New York and Ix>ndon : McGraw-Hill
1923.) 15s.*

Jackson, Benjamin Daydon. Linn
Carl von Linne) : the Story of his Life, .

Swedish of Theodor Magnus Fries, Emeiii..
Botany in the University of Uppsala, and bi'

to the Present Time in the Light of Recem
Demy 8vo. Pp. xv+416 + 8 plates. (Londoi 11 i

and G. Witherby, 1923.) 25s. net.*
Mitchell, C. Ainsworth. The Expert ^^

the Applications of Science and of Art to Humai
tion, Criminal Investigation, Civil Actions aim m^wis
Cr. 8vo. Pp. XV + 188 +24 plates. (Cambridge: W.
Heffer and Sons, Ltd., 1923.) 75. bd. net.*
Moulton, Harold G., and McGuire, Constantine E.

Germany's Capacity to Pay : a Study of the Reparation
Problem. (The Institute of Economics: Investigation-
in International Economic Reconstruction.) Cr. 8\<

Pp. xiii + 384. (London: McGraw-Hill Publishing C<>

Ltd., 1923.) I2S. bd. net.*
Palgrave's Dictionary of Political Economy. Edit«

by Henry Higgs. Demy 8vo. Vol. 2 : F-M. Pp. xix

962. (London: Macmillan and Co., Ltd., 1923.) 36s.net

Palmer, Thos. F. A Technical Dictionary : in

English, Spanish, and Portuguese. Demy 8vo. • Pp. 73.
(London : E Marlborough and Co., 1923.) 7s. bd. net.

Patrick, David, and Geddie, Wiliiam, Edited by
Chambers's Encyclopasdia : a Dictionary of Universal
Knowledge. New edition. Imp. 8vo. Vol. 3 : Catarrh
to Diophantus. Pp. iv+836. (London and Edinburgh :

W. and R. Chambers, Ltd. ; Philadelphia : J. B. Lippin-
cott Co., 1923.) 20s. net.*
Pupin, Michael. From Immigrant to Inventor.

Med. 8vo. Pp. vii+396 + 16 plates. (New York and
London : Charles Scribner's Sons, 1923.) i8s.*

Russell, Bertrand, in Collaboration with Russell.
Dora. The Prospects of Industrial Civilizarion. Cr. 8\i'

Pp. 283. (London : G. Allen and Unwin, Ltd.. 1923
7s. bd. net.*

Stedman, Thomas L. A Practical Medical Dictiona: .

Seventh edition. Koy. 8vo. Pp.1144. (London : Baillier-j

Tindall and Cox, 1923.) 35s. net.

Wien, W. Goethe und die Physik : Vortrag gehalten

in der Miinchner Universitat am 9. Mai 1923. Demy 8v()

Pp. 39. (Leipzig : J. A. Barth, 1923.) Grundzahl
1.2 marks.*
Wilson, Margaret Barclay. Essays and Studies in

Honor of Margaret Barclay Wilson : Teacher, Physician.

Librarian, Author. Demy 8vo. Pp. xiv + i5i. (New-

York : Columbia University Press ; London : Oxford
University Press, 1923.) 13s. bd. net.*

Wireless Amateur's Diary and Note Book, 1924, The
Pp. 48 + 32 + Diary. (London : The Wireless Press, Ltd.

;

New York: Wireless Press, Inc., 1923) i^. net.*

Wireless Experimenter's Diary and Note '^ —'-

1924, The. Pp. 40 + 32 + Diary. (London : The ^^

Press, Ltd.; New York: Wireless Press, Inc., :, ,

2s. bd. net.*
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Mathematics
Ballard , P . B . Algebra Test. (New Examiner Tests.

)

Cr. 8vo. (London : Hodder and Stoughton, Ltd., 1923.)
15. 3d. net per doz.
Ballard, P. B. Mechanical Arithmetic Test. (New

Examiner Tests.) Cr. 8vo. (London : Hodder and
Stoughton, Ltd., 1923.) 15. },d. net per doz.

Ballard, P. B. Reasoning Arithmetic Test. (New
Examiner Tests.) Cr. 8vo. (London : Hodder and
Stoughton, Ltd., 1923.) is. 3<i. net per doz.
Bom, Max. Atomtheorie des festen Zustandes

(Dynamik der Kristallgitter). (Fortschritte der mathe-
matischen Wissenschaften in Monographien, Heft 4.)
Zweite Auflage. Roy. 8vo. Pp. vi +527-789. (Leipzig
und Berhn : B. G. Teubner, 1923.) 3s. 8d.*
Caithness, J. W. Practical Mathematics. Cr. 8vo.

Pp. 326. (London and Edinburgh : W. and R. Chambers,
Ltd., 1923.) 35. net.

Castle, Frank. Four-figure Mathematical Tables.
Demy 8vo. Pp. 48. (London : Macmillan and Co., Ltd.,

1923.) IS.*

Chapman, E. H. A General Text-book of Elementary
Algebra. Cr. Svo. Pp. 519. (London, Glasgow and
Bombay: Blaclde and Son, Ltd., 1923.) 7s. td. net.
Chapman, E. H. A General Text-book of Elementary

Algebra. Cr. Svo. Part 3. (London, Glasgow and
Bombay : Blackie and Son, Ltd., 1923.) 4s. bd. net.

Davis, Ellery Williams, and Brenke, William
Charles. The Calculus Revised edition. Cr. 8vo.
Pp. X +346 +65. (New York: The Macmillan Co.;
London : Macmillan and Co., Ltd., 1923.) 12s. net.

Ford, Walter Burton. A Brief Course in CoUege
Algebra. (Mathematical Texts Series.) Cr. 8vo. Pp.
vii+264. (New York: The Macmillan Co.; London:
Macmillan and Co., Ltd., 1923.) los. td. net.

Ford, Walter Burton, and Ammerman, Charles.
Plane and Solid Geometry. (Mathematical Texts Series.)

Edited by Earle Raymond Hedrick. Second revised
edition. Cr. 8vo. Pp. xi + 356 + xxviii. (New York

:

The Macmillan Co. ; London : Macmillan and Co., Ltd.,

1923) IS. 6d. net.*

Foster, V. Le Neve. Plane Geometry : Practical

and Theoretical. (Bell's Mathematical Series.) Cr. 8vo.

(London : G. Bell and Sons, Ltd., 1923.) 5s. 6d. net.

Gibbs,R.W. M. Engineering Mathematics. Gl. Svo.

Part I. Pp. iv+64+iv. (London, Glasgow and Bom-
bay : Blackie and Son, Ltd., 1923.) is. 6d.*

Gibbs, R. W. M. Technical Arithmetic. Cr. Svo.

Pp. viii + 168. (London, Glasgow and Bombay : Blackie
and Son, Ltd., 1923.) 3s. 6d. net.*

Grant's Advanced Arithmetic. Cr. Svo. Pp. iv + 136.

(London and Glasgow : Grant Educational Co., Ltd., 1923.)
IS. 6d.

Hiliier, J.L. The "Individual" Arithmetic: a Four-
Years Course of Assignments. Gl. Svo. (Individual

Work Assignments.) First year: Contract i.- Pp. 68.

(London: G. Philip and Son, Ltd., 1923.) gd.

Irwin, J. O. On Quadrature and Cubature : or On
Methods of determining Approximately Single and Double
Integrals. (Department of Applied Statistics (Computing
Section), University of London, University College : Tracts
for Computers, No. 10.) Roy. Svo. Pp. 78. (London :

Cambridge University Press, 1923.) 7s. dd. net.*

Pearl, Raymond. Introduction to Medical Biometry
and Statistics. Med. 8vo.. Pp. 379. (Philadelphia and
London : W. B. Saunders Co., 1923.) 25s. net.*

Pullar, Adeline. Geometry for Teachers of Young
Children. Revised by H. E. J. Curzon and M. Agnes
Taylor. Cr. Svo. I^. 1S5. (London : G. Allen and
Unwin, Ltd., 1923.) 4s. 6d. net.

Sanden, H. von. Practical Mathematical Analysis.

With Examples of the Translator, H. Levy. Demy Svo.

Pp. XV -(-195. (London: Methuen and Co., Ltd., 1923.)

I OS. 6d. net.*

Smith, D. E. Mathematics. (Our Debt to Greece
and Rome Series. ) Cr. Svo. Pp.175. (London, Calcutta
and Sydney : G. G. Harrap and Co., Ltd., 1923.) 5s. net.

Verriest, G. Cours de mathematiques generales, k
I'usage des etudiants en sciences naturelles. Svo. Tome i :

Calcul differentiel, Geometrie analytique a deux dimensions.
Pp.337. (Paris: Gauthier-VillarsetCie, 1923.) 38 francs.

Mechanics : Physics
Beck, Conrad. The Microscope. Demy Svo. Part

2 : An Advanced Handbook ; a Sequel to " The Micro-
scope : a Simple Handbook." Pp. 231. (London: R.
and J. Beck, Ltd., 1923.) 7s. 6i*
Ewald,P. P. Kristalle und Rontgenstrahlen. (Natur-

wissenschaftliche Monographien und Lehrbiicher, heraus-
gegeben von der Schriftleitung der Naturwissenschaften.
Band 6.) Roy. Svo. Pp. ix+327. (Berlin: Juhus
Springer, 1923.) 6 dollars.*

Kramers, H. A., and Hoist, Helge. The Atom and
the Bohr Theory of its Structure : an Elementary Pre-
sentation. Translated from the Danish by R. E. Lindsay
and Rachel T. Lindsay. Demy Svo. Pp. xiii+210.
(London, Copenhagen and Christiania : Gyldendal, 1923.)
I OS. 6d. net.*
Lorentz, H. A. Clerk Maxwell's Electromagnetic

Theory : the Rede Lecture for 1923. Gl. Svo. Pp. 35.
(Cambridge : At the University Press, 1923.) is. td. net.*
Sullivan, J. W. N. Atoms and Electrons. (People's

Library.) Fcap. Svo. Pp. 188. (London and Toronto :

Hodder and Stoughton, Ltd., 1923.) 2s. 6d. net.*
Watson, W. A Text-book of Physics : including a

Collection of Examples and Questions. Eighth edition,
revised by Herbert Moss. Ex. Cr. Svo. Pp. xx-t-976.
(London : Longmans, Green and Co., 1923.) i6s. net.*

Engfineerinsf

Alicut, E. A., and Miller, E. Materials and their
Apphcation to Engineering Design : being a Practical
Treatise for Engineers, Designers, and Others, prepared
from the Standpoint of Works Practice. Med. Svo. Pp.
xiii+519. (London: C. Griffin and Co., Ltd., 1923.)
32s. net.*
Atkins, E. Arthur. Electric Arc and Oxy-acetylene

Welding : a Practical Handbook for Works Managers,
Welding Operators, and Students. Cr. Svo. Pp. 324.
(London : Sir I. Pitman and Sons, Ltd., 1923.) 7s. 6d. net.
Avesnes, Marcel d'. Pour construire son poste de t^l6-

phonie sans fil. Svo. Pp. 49. (Paris : Editions d'actua-
lit6, 1923.) 5 francs.

Boy's Wireless Book, The. Cr. 4to. Pp. 90. (Lon-
don : George Newnes, Ltd., 1923.) 3s. 6d. net.
Brownlie, David. Mechanical Stoking : a Practical

Treatise on the Essentials of Machine Stoking, and the
Construction and Operation of Mechanical Stokers ; for

Factory Owners and Managers, Engineers, Mechanics,
Boiler Attendants, and Students. (Pitman's Technical
Primers: Double volume.) Fcap. Svo. Pp. x+234.
(London: Sir I. Pitman and Sons, Ltd., 1923.) 5s. net.*
Burley, George W. Lathes : their Construction and

Operation. Second revised edition. Cr. Svo. Pp. 240.
(London : Scott, Greenwood and Son, 1923.) 7s. bd. net.

Chirol,M. Apparcils de Mesures filectriques. (Biblio-

th^que Professionnelle. ) Fcap. Svo. Pp. 332. (Paris:

J.-B. Bailli^re et fils, 1923.) 12 francs net.*
Clayton, Albert E. An Introduction to the Study of

Alternating Currents. Demy Svo. Pp. vii -^ 296. (Lon-
don : l^ngmans, Green and Co., 1923.) los. 6d. net*

Clinch, Herbert G. The Smoke Inspector's Hand-
book : or Economic Smoke Abatement. Demy Svo.
Pp. XV + 136. (London: H. K. Lewis and Co., Ltd.,

1923.) 7s. bd. net.*

Davey, Norman. Studies in Tidal Power. Cr. 4to.

Pp. xiii + 255. (London, Bombay and Sydney : Con-
stable and Co., Ltd., 1923.^ 32s. net.*

Fleming, J. A. Introduction to Wireless Telegraphy
and Telephony : Written for the General Reader not
Eossessing much previous Scientific Knowledge, who is

eginning to take an interest in Wireless Telegraphy and
Telephony. Cr. Svo. Pp. xi4-ii2. (London: Sir I.

Pitman and Sons, Ltd., i^t-S-) ^^ '></. int.*
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Gibson, Charles R., and Cole, WllUam B. Wireless

of To-day : dcscribinK the Growth of Wireless Telegraphy

and Telejihony from their Inception to the Present Day.

the Principles on which they work, the Methods by which

they are ofieratcd. and their most up-to-date Improve-

ments, all told in Non-technical I-anguage. (Science of

To-day Series.) Ex. Cr. 8vo. Pp. 318(16 plates,

(London: Sceley, Service and Co., Ltd., 1924.) 7s. (id. net.*

Goodwin, EnjJ. Vice-Admlral Sir George ; Fer-
guson, Allan ; Lamb, Horace ; MIchell, A. G. M. ;

Gibson, A. H. ; Taylor, G. I. ; Geddes, A. E. M. ;

Drysdale, C. V. ; Hunt, F. R. W. The Mechanical

Properties of Fluids in Theory and Practice : an Account
of Recent Engineering Research. Demy 8vo. Pp. xvi -(-

376. (London, Glasgow and Bombay : Blackie and Son,

Ltd., 1023.) 20S. net.

Grafhgny, H. de. Manuel pratioue du dessinateur

61ectricien. Fcap. 8vo. Pp. 196. (Paris : Libr. Des-

forges, 1923.) 7.50 francs.

Crlmshaw, Robert. Locomotive Catechism.
Thirtieth revised and enlarged edition. Cr. 8vo. Pp. 969.

(London: Locomotive Publi.shing Co., Ltd., 1923.) 20s. net.

Hart, Ivor B., and Laidler, W. Elementary Aero-

nautical Science. Cr. 8vo. Pp. vi+288. (Oxford:
Clarendon Press ; London : Oxford University Press,

1923.) 75. bd. net.*

Huebotter, H. A. Mechanics of the Gasoline Engine.

Med. 8vo. Pp. ix+313. (London: McGraw-Hill Pub-
lishing Co., Ltd., 1923.) 20S.*

James, W. The Home Constructor's Wireless Guide.
Cr. 8vo. Pp. xii-fi99. (London: The Wireless Press,

Ltd. ; New York: Wireless P>ress Inc., 1923.) 3s. 6d. net.

Kemp, Philip. The Alternating Current Circuit. Cr.

8vo. I^. viii + 88. (London : Sir I. Pitman and Sons,

Ltd., 1923.) IS. 6rf. net.*

Lewitt, E. H. Hydraulics: a Text-book covering
the Syllabuses of the B.Sc.(Eng.), A.M.Inst.C.E., and
A.M.I.Mech.E. Examinations in this subject. (Engineer-

ing Degree Series. ) Demy 8vo. Pp. viii + 261. (London :

Sir I. Pitman and Sons, Ltd., 1923.) 8s. bd. net.*

Maclean, Magnus. Electricity and its Practical

Applications : a Text-book of Electrical Engineering.
New and enlarged edition. Demy 8vo. Pp. xiv -1-528.

(London, Glasgow and Bombay : Blackie and Son, Ltd.,

1923.) I OS. fid. net.

MacNaughton, Edgar. Elementary Steam Power
Engineering. Demy 8vo. Pp. 590. (London : Chap-
man and Hall, Ltd., 1923.) 25s. net.

Morrison, Lacey H. Diesel Engines. Med. 8vo.
Pp. xiii+598. (London: McGraw-Hill Publishing Co.,

Ltd., 1923.) 25s.*

Rankin, Oswald J. Pictorial Wireless Circuits.

(Radio Press Series.) Oblong Demy 8vo. Pp. 95.
(London : The Radio Press, Ltd., 1923.) is. 6rf. net.

Reynolds, J. Hartley, and Morrow, G. L. Wireless
Telephony Explained. Cr. 8vo. Pp. 124. (London :

Cassell and Co., Ltd., 1923.) is. 6d. net.

Robson, Arthur G. Engineering Science : a Text-
book for Engineers and Engineering Students. (Directly-
Useful Technical Series.) Demy 8vo. Pp. xi+201.
(London : Chapman and Hall, Ltd., 1923.) 7s. 6d. net.*
Roussel, J. Wireless for the Amateur. Authorised

Translation. Demy 8vo. Pp. xiii -f270. (London, Bom-
bay and Sydney: Constable and Co., Ltd., 1923.) 14s. net.*

Sauvage, E. Production et condensation de la vapeur.
(Grandes Encyclop^dies industrielles.) Roy. 8vo. Pp.
366. (Paris : J.-B. Bailli^re et fils, 1923.) 35 francs.

Scott-Taggart, John. More Practical Valve Circuits.
Oblong Demy 8vo. Pp. 174. (London : The Radio
Press, Ltd., 1923.) 3s. td. net.

Shepherd, Edward C. M. Motor-car Mechanism
and Management Simplified : with a Complete Section
on Overhauhng. Cr. 8vo. Pp. xiv -1- 166. (London

:

Crosby Lockwood and Son, 1923.) 4s. 6d. net.

Shepherd, James. Mcftor-body Building. (Cassell's

W^orkshop Series.) Ex. Cr. 8vo. Pp. 264. (London

:

Cassell and Co., Ltd., 1923.) 6s. net.
Soulier, Alfred. I^s Accumulateurs electriques

:

Comment sont faits les accumulateurs, comment on les

recharge, comment on les entretient. Fcap. 8vo. Pp.
200. (Paris: Gamier fr^res, 1923.) 8 francs.

Suckan, Charles A. The Supervision and ^'

tcnanrc of Steam-raising Plant. Gl. 4to. Pp. xx • .j.

(Ix>ndon : Ernest lienn, Ltd., 1924.) 36s. net.*
University of London : University College. Depart

ment of Heating and Ventilating I-

No. I : Report of Research on the Eli

Surroundings of a Hot Surface on the i^.kh.ui

Carried out for the Research Committee of the I

of Heating and Ventilating Engineers, with i.. ...

Grants from the Department of Scientific and lndii.stM;il

Research, by Arthur H. Barker and M. Kinoshita. i>(my
4to. Pp. 67. (I.x)ndon : Institution of Heating and
Ventilating Engineers, 1923.)*
Varley, H. The Engineer's Draughtsman. (R<jut-

ledge's Modern Trade Ik)ok Series.) DemySvo. Pp. viii •

189. (I^ndon : G. Routlcdgcand Son, Ltd.. 1923.) 5s. net.
Woodhouse, Thomas. Jacquards and Harnesses :

Card-cutting. lacing and Repeating Mechanism. Med.
8vo. Pp. xxii -^429. (London : Macmillan and Co., Ltd.,

1923.) 25$. net.*

Chemistry : Chemical Industry

Beam, J. Gauld. The Chemistry of Paints, Pigments,
and Varnishes. Cr. 4to. F*p. x -1- 277 -1- 1 1 plates. (I^ndon :

Ernest Benn, Ltd., 1923.) 30s. net.*
Berry, Pauline G. Chemistry applied to Home and

Community : a Text-book and Laboratory Manual.
Med. 8vo. Pp. xvi -(-534. (Philadelphia and Ix>ndon :

J. B. Lippincott Co., 1923.) 15s. net.

Bray, William C, and Latimer, Wendell M. A
Course in General Chemistry : including an Introduction
to QuaUtative Analysis ; for Use in Colleges. Demy 8vo.
Pp. ix -)- 148. (New York : The Macmillan Co. ; London :

Macmillan and Co., Ltd., 1923.) 7s. net.*
Cohen, Julius B. Organic Chemistry for Advanced

Students. Demy 8vo. Part 3 : Synthesis. Fourth
edition. Pp. vii-(-4i2. (London: E. Arnold and Co.,

1923.) i8s. net.*

Deming, Horace G. General Chemistry : an Elemen-
tary Survey emphasising Industrial Applications of
Fundamental Principles. Med. 8vo. Pp. 616. (London :

Chapman and Hall, Ltd., 1923.) 17s. td. net.

Department of Scientific and Industrial Research :

Fuel Research Board. Physical and Chemical Survey of
the National Coal Resources, No. 2 : Interim Report on
Methods of Analysis of Coal. Roy. 8vo. Pp v + 28.

(London : H.M. Stationery Ofiice, 1923.) is. bd. net.*
Department of Scientific and Industrial Research :

British Association for the Advancement of Science. Fifth
Report on Colloid Chemistry and its General and Industrial
Applications. (With Index to the Five Reports.) Demy
8vo. Pp. iii-t-130. (London: H.M. Stationery Office,

1923.) 2s. bd. net.

Eastman Kodak Co. Aerial Haze and its Effect on
Photography from the Air. (Monographs on the Theory
of Photography, from the Research Laboratory of the
Eastman Kodak Co., No. 4). Demy 8vo. Pp. 84. (New-
York : D, Van Nostrand Co. ; Rochester, N.Y. : Eastman
Kodak Co. ; London : Kodak, Ltd., 1923.) 15s.*
Fenton, H. J. H. Notes on Qualitative Analysis,

Concise and Explanatory. New edition, revised. Cr. 4to.

Pp. vii -1-202. (Cambridge: At the University Press,

1923.) los. bd. net.*

Freundlich, H. Kapillarchemie : eine Darstellung der
Chemie der KoUoide und verwandter Gebiete. Dritte
Auflage. Pp. XV -f 1225. (Leipzig: Akademische Verlags-
gesellschaft m.b.H., 1923.)
Gibbs, William E. Clouds and Smokes : the Pro-

perties of Disperse Systems in Gases and their Practical
AppUcations. (Text-books of Chemical Research and
Engineering.) DemySvo. Pp. xiii -(- 240. (London: J.
and A. Churchill, 1923.) los. bd.*

Gill, Augustus H. A Short Hand-book of Oil

Analysis. Tenth edition, revised. Demy 8vo. Pp. 223.
(Philadelphia and London : J. B. Lippincott Co., 1923.)
los. bd. net.

Gl^ditsch, Mile. E., Baimie, G., Chambrier, P. de,
et Jolibois, P. Questions chimiques d'actujditd. Pp.
xii -h 105. (Paris: Masson et Cie, 1923.) 10 francs.
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Guichard, Marcel. Conferences de chimie minerale

faites a la Sorbonne : Metaux. Roy. 8vo. Pp. xxix +
355. (Paris,: Gauthier-Villars et Cie, 1923.) 30 francs.*

Kolthoff, I. M. Konduktometrische Titrationen. 8vo.
Pp. vi + 94. (Dresden und Leipzig : Theodor Steinkopfif,

1923.) 25. C)d.

Loring, F. H. The Chemical Elements. Demy 8vo.
Pp. ix + 171. (London: Methuen and Co., Ltd., 1923.)
8s. ^d. net.*

Luff, B, D. W. The Chemistry of Rubber. Cr. 4to.

Pp. 232 + 16 plates. (London : Ernest Benn, Ltd., 1923.)
25s. net.*

M'Intosh, John Geddes. Industrial Alcohol : the Pro-
duction and Use of Alcohol for Industrial Purposes, for Use
as an Illuminant and as a Source of Motive Power. Second
edition, revised and enlarged by H. B. Stocks. Demy 8vo.
Pp. 400 + xii. (London : Scott, Greenwood and Son, 1923.)
I2S. 6^. net.

Mellor, J. W. A Comprehensive Treatise on Inorganic
and Theoretical Chemistry. Roy. 8vo. Vol. 4 : Ra and
Ac FamiUes, Be, Mg, Zn, Cd, Hg. Pp. x + 1074. (London :

Longmans, Green and Co., 1923.) 63s. net.*
Meyer, Martin. Elementary Chemical Calculations.

8vo. Pp. vi + 131. (ISlewYork: Oxford Book Co., 1923.)
Morrell, Robert Selby. Varnishes and their Com-

ponents. (Oxford Technical Publications.) Demy 8vo.

Pp. xii +361. (London : Henry Frowde and Hodder and
Stoughton, 1923.) 25s. net.*

Nietz, A. H. The Theory of Development. (Mono-
graphs on the Theory of Photography, from the Research
Laboratory of the Eastman Kodak Co., No. 2.) Demy
8vo. Pp. 190. (New York : D. Van Nostrand Co. ;

Rochester, N.Y. : Eastman Kodak Co. ; London: Kodak,
Ltd., 1922.) 155.*

Ogier, J., et Kohn-Abrest, E. Traits de chimie
toxicologique. 2" Edition. 2 vols. Roy. 8vo. Vol. i.

Pp. xvi+841. Vol. 2. Pp. 699. (Paris: Gaston Doin,

1924.) 90 francs.

Ostwald, Wo., en collaboration avec Wolskl, P., et

Kuhn, A. Manipulations de chimie coUoidale. Traduit
sur la quatrieme edition allemande avec I'autorisation de
I'auteur, par Edmond Vellinger. Demy 8vo. Pp. xviii -h

202. (Paris: Gauthier-Villars et Cie, 1924.) 10 francs.*

Paul, J. H. Boiler Chemistry and Feed Water Sup-
plies. Second edition. Demy 8vo. Pp. ix + 252.

(London : Longmans, Green and Co., 1923.) 145. net.*

Perrin, Jean. Die Atome. Mit autorisation der Ver-

fassers. Deutsch herausgegeben von A. Lottermoser. Dritte

erweiterte Aufiage. Med. 8vo. Pp. xx+213. (Dresden

und Leipzig : Theodor Steinkopff, 1923.) 5s.*

Searle, Alfred B. The Chemistry and Physics of

Clays and other Ceramic Materials. Cr. 4to. Pp. xiii -h 695.

(London : Ernest Benn, Ltd., 1923.) 555. net.*

Sheppard, S. E. Gelatin in Photography. (Mono-
graphs on the Theory of Photography, from the Research
Laboratory of the Eastman Kodak Co., No. 3.) Demy
8vo. Pp. 263. (New York: D. Van Nostrand Co.;

Rochester, N.Y. : Eastman Kodak Co. ; London :

Kodak, Ltd., 1923-) ^S^-*

Sherrill, Miles S. A Course of Laboratory Experi-

ments on Physico-chemical Principles. Demy 8vo.

Pp. xi + 125. (New York : The Macmillan Co. ; London :

Macmillan and Co., Ltd.. 1923.) 9s. net.*

Smythe, John Armstrong. Lead : its Occurrence in

Nature, the Modes of its Extraction, its Properties and Uses,

with some Account of its Principal Compounds. (Mono-

graphs on Industrial Chemistry. ) Demy 8vo. Pp. vii -f- 343.

(London : Longmans, Green and Co., 1923) i6s. net.*

Thurston, Azor. Pharmaceutical and Food Analysis :

a Manual of Standard Methods for the Analysis of Oils,

Fats and N' ! Substances in which they Exist;

together wit. : Hxlucts. Med. 8vo. Pp. xiii +410.
(London: Cluipmaii and Hall, Ltd., 192,-;. !<^t.*

Walden, Paul. Elektrochemie der crigen

Losungen. 8vo. Pp. xi+515. (Leipzig IJarth,

1924.) 285.

Weston, Frank E. .\ Schtinc

the More Conni
edition, ediud i

.

x+ 108. (London : l.unynian, ,

' .1
1
'^1

for til ! Lion of

(Compounds. Fourth
in. Demy 8vo. Pp.
.iml Co., \')i 5.) 4s. (id.

Technology
Evieux, E.-A. Manuel de I'artificier : Artifices,

poudres, explosifs. (Biblioth^que Professionnelle. ) Fcap.
8vo. Pp. 396. (Paris: J.-B. Bailliere et fils, 1923.)
12 francs net.*
Harbord, F. W., andlHall, J. W. The MetaUurgy of

Steel. (Griffin's Metallurgical Series.) Seventh edition,
thoroughly revised. Demy 8vo. Vol. i : Metallurgy, by
F. W. Harbord. Pp. xii -(-545 +41 plates. Vol. 2:
Mechanical Treatment, by J. W. Hall. Pp. xv -1-553 -t- 42
plates. (London : C. Griffin and Co., Ltd., 1923.) 32s.
net each vol.*
McMillan, Walter G. A Treatise on Electro-Metal-

lurgy : embracing the Application of Electrolysis to tJie

Plating, Depositing, Smelting, and Refining of various
Metals, and to the Reproduction of Printing Surfaces and
Art-work, etc. Revised by W. R. Cooper. Fourth edi-
tion, revised and enlarged. (Griffin's Scientific Text-
books.) Demy 8vo. Pp. xv+449. (London: C. Griffin
and Co., Ltd., 1923.) 21s. net.*

Muller, Erich. La Pratique electrochimique : les be-
soins d'un laboratoire d'61ectiochimie, travaux pratiques,
tables, donn6es numeriques. Traduit d'apr^s la 30 Edition
allemande par Jean Barbaudy. Roy. 8vo. Pp. xvi+340.
(Paris et Liege : Ch. Beranger, 1923.) 30 francs.
Osann, Bernhard. Lehrbuch der Eisenhiittenkunde :

verfasst fiir den Unterricht, den Betrieb und das Ent-
werfen von Eisenhiittenanlagen. Med. 8vo. Erster Band :

Roheisenerzeugung. Zweite neubearbeitete und erwei-
terte Auflage. Pp. xi+923. (Leipzig: Wilhelm Engel-
mann, 1923.) 29s.*
Parsons, S.Jones. Practical"Moulding. (Routledge's

Modern Trade Book Series.) Demy 8vo. Pp. vii -n 36.
(London : G. Routledge and Son, Ltd., 1923.) 5s. net.
Pitois, E. Methodes modernes d'essais k I'usine et

d'essais relatifs k I'art de taiUer les metaux. 4to. Pp.
250. (Paris : Ch. Delagrave, 1923.) 30 francs.

Astronomy
Dreyer, I. L. E., edidit. Tychonis Brahe Dani

:

opera omnia. Med. 4to. Tomus 10. Pp. xxvii+434.
(Hauniae : In Libraria GyldendaUana, 1923.) •

Kreiken, E. A. On the Colour of the Faint Stars in
the Milky Way and the Distance of the Scutum-Group.
Roy. 4to. Pp. iv -i-xUv -1-77. (Groningen : Hoitsema
Bros., 1923.) *

Phillips, T. E. R., Edited by. Hutchinson's Splendour
of the Heavens : a Popular Authoritative Astronomy.
Demy 4to. Part 13. Pp. 449-488. Part 14. Pp. 489-
528. Part 15. Pp. 529-568. Part 16. Pp. 569-608. (Lon-
don: Hutchinson and Co., 1923.) is. 3d. net each part.*

Schilt, J., and Oort, J. H. The Frequency of a
Component of the Linear Velocity for Stars brighter than
5M.8 of Spectral Types F, G. K. and M, derived from the
Proper Motions of Boss' Catalogue. Roy. 4to. Pp. iv +
35. (Groningen : Hoitsema Bros., 1923.) *

Yerkes Observatory. Card Descriptions of loo
Selected Lantern Slides from Astronomical Negatives made
at the Yerkes Observatory, the University of Chicago.
100 cards, 6 in. by 4 in. (Chicago : University of Chicago
Press, 1923.) 5 cents each card ; 2.50 dollars the set.*

Meteorology : Geophysics
Air Ministry : Meteorological Office. Particulars of

Meteorological Reports issued 1)\- Wircliss Telegraphy
and North
8vo. Pp.

IS. 6d. net.*
Pp- 393 + 16

in Great Britain and the Coui
Africa. (M.O. 252.) Second
II.:. (London: H.M. Stationery Uin
Clayton, Henry Helm. World \

plates. (Canton V ICliot C. Frcncn, igjj) 4 dollars.

Kdppen, \\ iinate der Erde : Grundriss der
Khmakundc. 1 .. .0. Pp. x + 369 +8 Taf'-i" 'K-Mlin

und Leipzig: Walter de tiruyter und Co., 19.; ^

*

Williams, A. Francon. Evcr^-one's 1> ilie

Weather. Cr. 8vo. !
: Ihr .Skoldon

Press; New York Ma.millan Co.,

1923.) 2s. (id. net.
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Qeology: Mineralogry

Boule, Marcellln. Fussil Men : Klomcnts of Human
Pateontology. Translated from the French, with an
Introduction, by Icssic Klliot Ritchie and James Ritchie.

Brought up to dfate with revised and enlarged second
French edition (19^3)- i<oy. 8vo. Pp. xxvii + 504.

(Edinburgh : Oliver and Boyd ; London : Gumey and
Jackson, 1923- ) 36s. net.*

Imperial Mineral Resources Bureau. Mineral In-

dustry of the British ICmpire and Foreign Countries

:

Statistics 1919-1921. Petroleum and 'Allied Products. Pp.

vi + 143. (1-ondon : H.M. Stationery Ofiice, 1923.) 7s. 6<f.

Krenkel, Erich. Handbuch der Geologic und lioden-

sch&tze Dcutschlands. In drei Abtcilungen. Sup. Roy.
8vo. Abteilung 2 : Regionale Geologic Dcutschlands.
Geologievon Wurttemberg nebst HohenzoUern. Von Edwin
Hennig. Zweite Lieferung (Schluss). Pp. vi +217-383

+

5 Tafeln. (Berhn : Gebrtider Borntraeger, 1923.) %s. ^d*
Lewis, W. Stanley. The West of England Tm Mining.

Demy 8vo. Pp. 42. (Exeter : A. Wheaton and Co.,

Ltd., 1923.) 25. 6a.*

Stutzer, O. Die wichtigsten Lagerstatten der " Nicht-

Erze." Zweite, vollstilndig umgearbeitete und erweiterte

Auflage. Zweiter Teil : Kohle (Allgemeine Kohlen-
geologie). Pp. xviii+510. (BerUn : Gebriider Born-
traeger, 1923.) Grundzahl : 46.5 marks.
Swinnerton,H. H. Outlines of Palaeontology. Demy

8vo. Pp. xii+420. (London: E. Arnold and Co., 1923.)

305. net.*

Wepfer, E. Der Buntsandstein des badischen Schwarz-
walds und seine Labyrinthodonten. (Monographien zur
Geologic und Palftontologie, herausgegeben von W.
Soergel ; Serie 2, Heft i.) Sup. Roy. 8vo. Pp. v + 101 +
18 Tafeln. (BerUn : Gebriider Borntraeger, 1923.) 24s.*

Geography: Travel
Ballard, P. B. Geography Test. (New Examiner

Tests.) Cr. 8vo. (London : Hodder and Stoughton,
Ltd., 1923.) IS. 3d. net per doz.

Banfleld, E. J. My Tropic Isle. Fourth impression.
Demy 8vo. Pp. 315. (London : T. Fisher Unwin, Ltd.,

1923) 75. 6<i. net.

Banfield, E. J. The Confessions of a Beachcomber :

Scenes from Incidents in the Career of an Unprofessional
Beachcomber in Tropical Queensland. Fourth impression.
Demy 8vo. Pp. xi + 336. (London : T. Fisher Unwin,
Ltd., 1923.) 7s. 6d. net.

Bartholomew, J. G. A Literary and Historical Atlas
of Europe. (Everyman's Library, No. 496.) Fcap. Svo.
Pp. xiv+254. (London and Toronto: J. M. Dent and
Sons, Ltd. ; New York : E. P. Dutton and Co., 1923.)
25. i)d. net.*

Bigelow, Poultney. Japan and Her Colonies : being
Extracts from a Diary made whilst visiting Formosa,
Manchuria, Shantung, Korea, and Saghalin in the year
1921. Med. Svo. Pp. xii+276. (London: E. Arnold
and Co., 1923.) 155. net.

Conway, Sir Martin. Palestine and Morocco : Lands
of the Overlap. Med. Svo. Pp. 296. (London : E.
Arnold and Co., 1923.) 165. net.

Cooper, Clayton Sedgwick. Understanding Italy.

Demy Svo. Pp. 322. (London : John Long, Ltd., 1923.)
15s. net.

Davenport, Eugene. Vacation on the Trail : Per-
sonal Experiences in the Higher Mountain Trails, with
Complete Directions for the Outfitting of Inexpensive
Expeditions. (The Open Country Books, No. 4.) Gl. Svo.
Pp. xii + ioi+io plates. (New York: The Macmillan
Co. ; London : Macmillan and Co., Ltd., 1923.) 75. net.
Dent, H. G. The Hampshire Gate. (Historico-

Geographical Monographs.) Cr. Svo. Pp. 179 + 14 plates.
(London : Ernest Benn, Ltd., 1924.) S5. 6d. net.*
Enriquez, Major C. M. A Burmese Wonderland.

Cr. Svo. Pp.265. (London: W. Thacker and Co., 1923.)
IIS. 6d. net.

Faure, Gabriel. La Vall6e du Rhone. Svo. Pp. vi

+ 218. (Paris: Libr. Charpentier, 1923.)
Fitkin, Gretchen Mae. The Great River : the Story

of a Voyage on the Yangtze Kiang. Roy. Svo. (London :

Kegan Paul and Co., Ltd., 1923.) 155. net.

Goatling, Frances M. The Lure of the Riviera. Cr.

Svo. \*\t. xiii+ 173. (London : Mills and Boon, Ltd., 1923.)
5s. net.

Haas, Albert. Argentinien. (Perthes' kleine Vdlker-
und Landerkunde zum Gebrauch im praktischen Leben,
Band 10.) Svo. Pp. xii + 116. (Stuttgart-Gotha : F. A.
Perthes A.-G., 1923.)
Hatley, Annie R. The Lea and Roding Valleys : a

Study in (ieographic Development. Gl. Svo. Pp. viii +
57. (Ix)ndon : G. W. Bacon and Qjo., Ltd., 1923.) i«. td.

Hayward, Victoria. Romantic Canada. Cr. 4to.

Pp. xiv + 254 + 77 plates. (Toronto : The Macmillan Co.
of Canada, Ltd. ; London : Macmillan and Co., Ltd.,

1923.) 40S. net.

Hazard, Paul. L' Italic vivante. Svo. Pp. viii +288.
(Paris : Perrin et Cie, 1923.)
Hutton, Edward. Venice and Venetia. Second edi-

tion. Cr. Svo. Pp. 334. (London : Methuen and Co.,

Ltd., 1923.) Ss. bid. net.

Jenkins, Rolland. The Mediterranean Cruise : an
Up-to-Date and Concise Handbook for Travellers. Roy.
Svo. Pp. ix+279. (New York and London: G. P.

Putnam's Sons, Ltd., 1923.) 16s. net.

Johnston, Sir Harry, and Guest, L. Haden, Edited
by. The Outline of the World To-day. Demy 4to.

Part 3. Pp. S1-120. Part 4. Pp. 121-160. (London :

George Newnes, Ltd., 1923.) is. zd. net each part.*
Johnston's Effective School Atlas. Roy. 4to. Pp.

32+S + vi. (Edinburgh and London: W. and A. K.
Johnston, Ltd., 1923.) Boards, 25. 3^. net; limp cloth,

25. qd. net.

Lheureux, Lucien. Bains de mer de I'oc^n : de la

Loire k. Saint-Sdbastien. (Les Guides illustrfe.) Svo. Pp.
252 + 19 cartes + 19 plans. (Paris : Hachette et Cie, 1923.

)

McFarlane, John. Economic Geography. Second
edition, revised and enlarged. Demy Svo. Pp. viii +640.
(Ix)ndon: Sir I. Pitman and Sons, Ltd., 1923.) 105. 6J.

net.

McLaren, Jack. My Odyssey : a Record of Life and
Adventure in all Parts of the World. Med. Svo. Pp. 256.

(London : Jonathan Cape, 1923.) 12s. dd. net.

Marsh, E. L. Where the Buffalo Roamed :
" The

Story of the Canadian West." Cr. Svo. Pp. v+257 + 18
plates. (Toronto : The Macmillan Co. of Canada. Ltd.

;

London : Macmillan and Co., Ltd., 1923.) 6s. net.

Meistermann, P. Bamab^. Guide de Terre-Sainte.
Nouvelle Edition refondue. Pp. 750 +26 cartes et 14 plans
de villes + 110 plans de monuments. (Pans : Aug. Picard
et fils, 1923.) 25 francs.

Michaelis, Marie. The Thames Basin : an Ele-

mentary Geography. Edited by O. J. R. Howarth. (The
Oxford Geographies.) Cr. Svo. Pp. 140. (Oxford :

Clarendon Press ; London : Oxford University Press,

1923) 35-

Milton, Arthur. Rome in Seven Days : a Guide for

People in a Hurry. Cr. Svo. Pp. iii. (London: Mills

and Boon, Ltd., 1923.) 5s. net.

Niles, Blair. Casual Wanderings in Ecuador. Demy
Svo. Pp. x + 249. (London: John Long, Ltd., 1923.)
I2S. bd. net.

Philip's Visual Contour Atlas. Surrey edition. Gl.

4to. I^. 4 +40 + 12. (London : G. Philip and Son, Ltd.,

1923.) IS. 4^.

Philip's Visual Contour Atlas. Blackpool edition.

Gl. 4to. Pp. 4+40 + 12. (London: G. Philip and Son,
Ltd., 1923.) IS. 4d.

Price, E. S. A Graded Course of Geography. Cr. 4to.

Book 3, third year : Oceans, Industry, Trade, North
America, British Isles. Part i : North America. Pp. 55.

(London: G. PhiUp and Son, Ltd.. 1923.) is. 9^. net.

Priest, H. B. The " Individual " Geography : a Four-
Years Course of Assignments. Gl. Svo. (Individual Work
Assignments.) First year : Contract i . Pp.59. (London:
G. Phihp and Son, Ltd., 1923.) M.
Rutter, Owen. Through Formosa : an Account of

Japan's Island Colony. Med. Svo. Pp. 288. (London :

T. Fisher Unwin, Ltd., 1923.) 15s. net.

Stevens, E. S. By Tigris and Euphrates: Travels
in Mesopotamia. Med. Svo. Pp. 363. (London : Hurst
and Blackett, Ltd., 1923.) iSs. net.
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Wardrop, Maj.-Gen. A. E. Days and Nights with
Indian Big Game. With Chapters by C. W. G. Morris.

Demy 8vo.- Pp. ix+2i2+24 plates. (London: Mac-
millan and Co., Ltd., 1923.) 12s. dd. net.*

General Biology : Natural History : Zoology :

Botany
Abderhalden, Etnil, Herausgegeben von. Handbuch

der biologischen Arbeitsmethoden. Sup. Roy. 8vo.

Lieferung 113. Abt. 11 : Methoden der Erforschung der
Leistungen des Pflanzenorganismus. Teil i, Heft 5 :

Allgemeine Methoden. Methoden der Pilzinfektion. Von
H. Klebahn. Pp. 515-688. (BerUn und Wien : Urban
und Schwarzenberg, 1923.) 7.5 Schw. francs.*

Australasian Antarctic Expedition, 1911-14. Scien-

tific Reports. Series C : Zoology and Botany. Med. 4to.

Vol. 3, Part 3 : Ascidiae simplices. By Sir WiUiam A.

Herdman. Pp. 35 -I- 6 plates. (Sydney: Alfred J. Kent,

1923.) 45.*
Beard, Dan. American Boys' Book of Birds and

Brownies of the Woods. (Woodcraft Series.) 8vo. Pp.
242. (Philadelphia and London : J. B. Lippincott Co.,

1923.) 8s. (id. net.

Burlinghame, Leonas Lancelot ; Heath, Harold ;

Martin, Ernest Gale ; and Peirce, George James.
General Biology. Med. 8vo. Pp. xxix -1-568. (London:
Jonathan Cape, 1923.) 21s. net.*

Clark, G. Glenwood. Tiny Toilers and their Works.
Cr. 8vo. Pp. 256. (London, Calcutta and Sydney

:

G. G. Harrap and Co., Ltd., 1923.) 3s. bd. net.

Coward, T. A. Life of the Wayside and Woodland :

When, Where and What to Observe and Collect. (Way-
side and Woodland Series. ) Sq. Fcap. 8vo. Pp. viii -l-

216 + III plates. (London and New York : F. Warne and
Co., Ltd., 1923.) los. dd. net.*
Dallimore, W., and Jackson, A. Bruce. A Hand-

book of Coniferae : including Ginkgoaceas. Med. 8vo.

Pp. xi-i-570+32 plates. (London: E. Arnold and Co.,

1923.) 42s. net.*

Deegener, Paul. Handbuch fiir das mikroskopisch-
zoologische Praktikum der wirbellosen Tiere. Imp. 8vo.

Erste Lieferung. Pp. 160. (Berlin und Leipzig : Walter
de Gruyter und Co., 1923.) 8s.*

Department of Scientific and Industrial Research :

Food Investigation Board. Special Report No. 18 : Red
Discolouration (so-called "Pink" or "Pink Eye") on
dried Salted Fish. By P. C. Cloake. Roy. 8vo. Pp.
V+21. (London: H.M. Stationery Office, 1923.) rs.net.*

Dorlodot, Canon. Darwinism and Catholic Thought.
Translated by the Rev. Ernest Messenger. Cr. 8vo.

Vol. I : The Origin of Species. Pp. viii + 184. (London :

Burns, Oates and Washbourne, Ltd., 1922.) 6s.*

English, Douglas. Our Farmyard Friends. Cr. 8vo.

Pp. viii + 184 + 16 plates. (London: G. Bell and Sons,

Ltd., 1923.) 3s. dd. net.

Evrard, Eug6ne. The Mystery of the Hive. TrajQS-

lated by Bernard Miall. Cr. 8vo. Pp. iv -»- 369. (London :

Methuen and Co., Ltd., 1923.) 7s. 6i. net.*

Fauvel, Pierre. Fauna de France. Roy. 8vo. 5 :

Polych^tes errantes. (F6d6ration fran9aise des Soci6t6s

des Sciences Naturelles : Office Central de Faunistique.

)

Pp. 488. (Paris : Paul Lechevalier, 1923.) 45 francs.*

Fishery Board for Scotland. Scientific Investiga-

tions, 1923, No. 2 : Observations on the Scottish Summer
Herring Fishing of 1922. By Henry Wood. Roy. 8vo.

Pp. 42. (Edinburgh and London : H.M. Stationery
Oflfice, 1923.) 4s. net.*

Glanville, Ernest. Claw and Fang : Stories of

Animal Adventure. Ex. Cr. Svo. Pp. 320. (London

:

Jonathan Cape, 1923.) 7s. 6d. net.

Gordon, Douglas. Wild Life in Devon. Ex. Cr. Svo.

Pp. ix+239+8 plates. (London: John Murray, 1923.)

7s. td. net.*

Hedges, F. A. Mitchell. Battles with Giant Fish.

Demy Svo. Pp. 300 + 29 plates. (Ix)ndon : Duckworth
and Co., 1923.) 21s. net.*

Hegner, Robert W., Cort, William W., and Root,
Francis M. Outlines of Medical Zoology: with special

reference to Laboratory and Field Diagnosis. Cr. Svo.

Pp. XV -f- 175. (New York : The Macmillan Co. ; London :

Macmillan and Co., Ltd., 1923.) us. net.*

H6relle, F. d'. Les Defenses de I'organisme. (Biblio-

theque de philosophic scientifique.) Fcap. Svo. Pp.295.
(Paris : Ernest Flammarion, 1923.) 10 francs.

Hudson, W. H. Rare, Vanishing and Lost British

Birds. Compiled from Notes, by Linda Gardiner. Med.
Svo. Pp. xix + 120. (London: J. M. Dent and Sons,
Ltd., 1923.) los. 6d. net.

Johns, Rev. C. A. Picture Book of Animals. Fcap.
4to. Pp. ii-f-126. (London: The Sheldon Press; New
York and Toronto : The Macmillan Co., 1923.) 2s.6rf.net.

Kearton, Cherry. Photographing Wild Life across the
World. Roy. Svo. Pp. 319. (London : J. W. Arrow-
smith, Ltd., 1923.) 25s. net.

Kellog, Vernon. Insect Stories. Revised edition.

Cr. Svo. Pp. 298. (New York and London : D. Apple-
ton and Co., 1923.) 7s. t>d. net.

Lindner, Paul. Entdeckte Verborgenheiten aus dem
Alltagsgetriebe des Mikrokosmos. Sup. Roy. Svo. Pp.
viii +291. (Berlin: Paul Parey, 1923.) 6s.*

Lulham, Rosalie. An Introduction to Zoology
through Nature Study, with Directions for Practical Work
(Invertebrates.) Second edition. Cr. Svo. Pp. xviii+513.
(London : Macmillan and Co., Ltd., 1923.) los. net.*
Maiden, J. H. A Critical Revision of the Genus

Eucalyptus. Roy. 4to. Vol. 7, Part i. (Part 61 of the
Complete Work.) Pp. iv -^52 -I- plates 248-251. (Sydney

:

Alfred J. Kent, 1923.) 3s. 6d.*
Mainland, Leslie G. Secrets of the Zoo. Cr. Svo.

Pp. 192. (London : S. W. Partridge and Co., Ltd., 1923.)
3s. 6rf. net.

Mills, Enos A. Wild Animal Homesteads. Cr. Svo.
Pp. 270. (London : Eveleigh Nash and Grayson, Ltd.,

1923.) 75- 6rf. net.

Mitchell, P. Chalmers, Edited by. The Pageant of

Nature : British Wild Life and its Wonders. Sup. Roy.
Svo. Part 19. Pp. 1249-1312. Part 20. Pp. 1313-1376.
(London: Cassell and Co., Ltd., 1923.) is. 3^. net each part.*

Pike, Oliver G. Bird Biographies, and other Bird
Sketches. New edition. Demy Svo. Pp. iSo. (Ix)ndon:
Jarrolds, Ltd., 1923.) 2s. 6rf. net.

Robertson, T. Brailsford. The Chemical Basis of

Growth and Senescence. (Monographs on Experimental
Biology.) Svo. (Philadelphia and London: J. B. Lippincott
Co., 1923.) I2S. 6i. net.

Schierbeek, A. Van Aristoteles tot Pasteur : Leven
en Werken der groote Biologen. Med. Svo. Pp. 479.
(Amsterdam : W. Versluys, 1923.) *

S6guy, E. Faune de France : Dipt^res anthomyides.
(Ouvrage publi6 sous les auspices de M. Basil Zaharoff au
benefice de I'Office Central de Faunistique : F6d6ration
fran9aise des Soci6t6s des Sciences Naturelles.) Roy. Svo.
Pp. xi+393. (Paris: Les Presses universitaires de
France ; Paul Lechevalier, 1923.) 60 francs.*

Smith, W. C. A Short History of the Irish Sea Her-
ring Fisheries during the Eighteenth and Nineteenth
Centuries. (Special Publications, No. i : Port Erin Bio-
logical Station.) Roy. Svo. F^. iv-(-49. (Liverpool:
University Press of Liverpool, Ltd. ; London : Hodder
and Stoughton, Ltd., 1923.) 2s. 6<i. net.*

Sorauer, P. Handbuch der Pflanzenkrankheiten.
Roy. Svo. Band 3 : Die pflanzhchen Parasiten. Teil 2.

Vierte Auflage. (Berlin: Paul Parey, 1923.) Grund-
zahl : 15 marks.
Stempell, W., und Koch, A. Elementc der Tier-

physiologie : ein Hilfsbuch fiir Vorlesungen und praktische
Ubungen an Universitiiten und hoheren Schulen sowie
zum Selbststudium fiir Zoologen und Mediziner. Zweite,
neubearbeitete und erweiterte Auflage. Pp. xxx + 762.
(Jena: Gustav Fischer, 1923.) Grundzahl : 10 marks.
Step, Edward. Wild Flowers : Month by Month in

their Natural Haunts. In 2 volumes. Med. Svo. Vol. i.

Pp. 200. Vol. 2. Pp. 199. (London : F. Warne and
Co., Ltd., 1923.) 21S. net.

Stone, Herbert, fitude descriptive sur les bois utiles

de la Guyane fran^aise. Roy. Svo. Pp. 416 + 7 planches.
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